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TELE, EFROREZERTS1OHIC 1939 FI(Z Paul Dirac IC&k 2 TEAETh, F1o5v D
REEEFENET,

Braket Direct

Braket Direct Z{FA T2 &, BIRUES T ETLHEFTFNAANOERAT IVEAEFTHL Y,
BEFOAVEI—TFTAVIDARIYVARNEBN > TOD—O0—ROHA A AEZHFE2 1=
V), AAAMENFIRENEFHLVEFT/NAABEOREREBEICERICTIVRALEYTES L
SICBEVYYFRT,

Braket N\ /1 7y R3a7

Amazon Braket (&, NA 7 VY RFZILDVAXLDTIINZ—2 REFTERME TS Amazon
Braket Hybrid Jobs & HIE N2 HEEEN H V) £ T, Braket N1 7 Uy RZaJ@F, 3 >0V R—
XURTEBAENTVET,

1. AV N, Python E21—)L, £k Docker AT FELTRETEZTIIVXALADE
o

2. PIAVXLERERITTS Amazon EC2 IEIKNAT VY RSATAVARV R, F7#)
NE ml.m5.xlarge €1 > AR ATT,

B.VLNIVALD—HBTHIEBFRAVERTIZEFTNARA, 120237 1Lk, BE, %
BOEBFRAVNSKAS 1 2OAL IV aVHAEENET,

TINAA

Amazon Braket Tlk, FNA AREFREARAIVEZRTTEDZI/NYIOIRTT, TF/N14 Al QPU
FEFEFEE ZIL—X—THHUEMEN HYET, FMICDOVTIE., "Amazon Braket
supported devices; ZZRBL T &,

IZ—#&M

IZ—®MEGE, BROPERRERTL, TOAEEZEAEDPETHERERETH LT
Fo FMICOVTRE, "TIZ7—8BAMFE 25RLTSEE L,

Amazon Braket ® A & =


https://en.wikipedia.org/wiki/Bra%E2%80%93ket_notation
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T—KR—AQOEFIAVELI—T12YJ

F—AR—ADBFIAVEI—F 1% (QC) (AEAR—AD QC £ EMEN D) Tk, STERE
AEE (' —N) CRBEnET, HIBEOS— NOEARAANTT, 2=V, TXTOHEN
ThSsOT—FDBERIELTRRTEXRT, Y'— M, ETEROEBRERTHY), HHAL
FORIIEEROBEBT —NILTVWET,

T—hZ3a vy NOFIR

F—R2avy hNOFRERE, >3V RBEYOEFT— MR (TIRXNTOTF—RNERALATDEFH) & &
ARIOBEVVDOS3Y NIICETRENDTT, BEMIZIE., FY— 23y NEIRRIEXOKS ICRE
TZEET,

Gateshot limit = (Gate count per shot) * (Shot count per task)
NZI BT

MBI ATADEFNERE, TONIIILRITUICE>TREENET, NIIILRNZTUE., ¥
AT LADBREEBOHEEEREABRB HICLPEAICETZIITRNTOBEREI>I—RLE
E@T?ON;¥tJh/ZTA®A\AF Tk, —BOICHBRIIVICHZIEEHRD 2" X
NI Uy RELTRENET, BFFNAATTFOYNINRNZTFUII1L—23av%
ETTBET, TOHIVIEARERUY—REHEERTEET,

INILA

NILAE, EFEY MIEEENSYENGBEESTT, NILAR., FrYUTPESOHR—bK
ELTHEBELTN—RIVITFVYRILELEER—BNINA 2 RENDTL—LATEEETID K
FIL&>TRAREIhFET, WAZN—G. BAREXEF T UT7ESE2FAEIZH 7O IUNX
O—7%#RHITBET, MEONILRAEZRTTEET, 7L—AlK, EFEY O |0# & |1#
NDIXNF—ENBOIRINF—DHEARTIIS ICHBEICBERE D ARBS K OMUAEIC

EO2TC—EBICLRBREIhFT, LEN 22T, ¥—h., BrIlCEZENLERE, TORE., BRK
B}, BABEDFYVITL—230EnENTA—22FONILAELTERENET, T
L—RMBETHAN—ETNTVEVI—-RAT—RAR, DARLBFEZNLTEMICHYET, HA
ALREFE, BEENEYES A VIIEETXISshEEOVANERBITZZET, 2T
YT INODBETIEEENET,

EFE R

ETERE, Y~ AR—ROBFIVEI-SLOHEEEETSHDLY hTT, BFEH
. BFT— N (qubit LIRZ EOTRER) EHEHDOY—T Y ATT,

Amazon Braket ® A & = 7
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BFEHSIIL—5—

EFERIIIL—F—F, dENAOE1I—2LTHEHEL, EFEROAEHEREHETD
OVE1—27O075ATY, —BWARKETE, EF2I1L—23a2>00 Y —RAEHRE.
>X1L—>32F% qubits DHEEEICTEBRBEMAIICEML £, Braket &, YR—I R
(Braket APl Z/r L TF7 7t A) £O—A)L (Amazon Braket SDK @ —#f) EFEK> T 1L —
B—DEAENDT IV EAZRBELET,

EFfE1—24&

BT E1—RER. ERADEXEONBENEFNLERERVTHELETSWET/SA
ATT, BFIAVEI—F 429 (QC) Kk, ¥—hR—AD QC BRLUHETDEEE£4/Y
SHALABIET,

BFMEI—Y N (QPU)

QPU &, EFRAVEETTEBYEBEFAOEI—FT12IFNAATT, QPU &K, ¥'—hK
R—=ADQC EZEFLHETRIEETETEBR QCNTHANLZR—RAILTDCENTEET, FHMIC
DWTIlX., TAmazon Braket supported devices; Z#ZBL T EE L,

QPU XA/ T 1745 —K

QPU XA T 175 —K~ik., QPU #lIS AT ALK > THENLAICEEIYYEY T TEET,
FATATT— N, ESICONAIILELTE QPU FNA RALTERITTEET, QPU A
R—KNIB2TF—rOBYTEY N FINAADZAT 4745 — NI, Amazon Braket 1>V —)L®
[TV A] R—2 B KU Braket SDK A SHERTEE T,

QPU A" R—KT27— K

QPU Y R—KNTB5—KE. QPUTFNAATEZITANSNETS—KRTT, chsOT—hE
QPU TEERTENEVEANFHGWET, 2FY ., XATATV—NIOBITIHLEN H D A4
HABYVET, FNAAFR—hENBDJ—KNE, Amazon Braket A2V =)L O [F/N 1 A] R—
B KT Amazon Braket SDK A SHERRTE X9,

BYRAY

Braket Tlk, EF XAV TFNAANDT NIV IVIIARNTT, T—KhXR—AD QC
TFNAADEZE, ChiZlk, EFEE AEGRSE shots HEEBL) . BRTTOMOE
RABRF—BINEENETT, EFRXAVZERTSICIE. Amazon Braket SDK Z 419 %

. CreateQuantumTask APl ZRL —> 3V ZEEFERALET, EFRX AV ERERL &, U
DIARENLETFINA AN EATEILBEDZET, RAVBEFI1—-—ICANShET, EFRFARY
(&, Amazon Braket 1>V —I)L®D [BEFR ARV R—I TERRT DD, GetQuantumTask £ =ik
SearchQuantumTasks APl AR L —2 3> AL TERRTEET,

Amazon Braket ® A & = 8
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Qubit

EFOVEI-RIIHSTRBHROEARENG, FHRIOAVEI—FT12T70OEY MIFEEICLTVL
=%, qubit(BFEY N) EFIENET, qubitlk, BEEEK, 2 VKELOAM A XEF
BE, TETELBYENERICK>TERTED 2DODLARILDEFIATATT, 8D qubit
RAT W, XF, EFAEVFLERIEAEY, FEREVIFVFVIBEFIATAIZEDTY
TVWET,

Queue depth

Queue depth £, BEDTFNAAILHLTHFI—ICANShEEFRAIENAT VY RSP 3
TOBOZETT, FNARADEFRARAVENAT VY R aTHF1—0H%EHNBI(ZI&. Braket
Software Development Kit (SDK) & 7= l& Amazon Braket Management Console ZERA L £9,
1. RAVF1—DRERF, BEOEBEETCRITZGF >TVIETFFAVDOEFHNOIETT,

2. BAERAYF1—0ORE &, Amazon Braket Hybrid Jobs THORITZFHL TVWBEEEH
BFRAVDEHBOIETT, ChSORARVE. NMT Uy RZaTHFHABEhDE, A
RRTOVRAVE)EBEENETT,

BNATVY RZaTx1—0OREE, BETFNAADFI—ICA>TVWBINSATUY R
TATOEMBOETT, NA(TDYy RTaTo—F &L TEFEE Nk Quantum tasks
l&. Priority Task Queue IC&EHEh, SVEBEENFTHSIhET,

Queue position

Queue position& &, EFRRAVEEGENAT VY RZ3TO, EFNAAFI—HNTORED
MEBENDETT, BEFRAVELERNAT VY RDITOF1—BZEETSICIF. Braket
Software Development Kit (SDK) & 7= l& Amazon Braket Management Console ZERAL £9,

Shots
EFXYOEI—FT14OJRBTENICERBNTHA LD, EEEEREBD EHICIE. AKE
EREFEITHISEBEN HDYNET, E—OEEROERTERAERF., a3y NeFENET., AED
a3y N (#YERULET) OB, BROEFLVEBEICESVWTERENETT,

AWS Amazon Braket D HE L E> M

IAM RS —

IAMARDZ—E, AWS DH—ERXA OH—EREVY—ACHNITREREZFATXLGIESTITSDR
FAXETT, IAIMARUD—ZHERATRE, VY—ANOD—HY—OTF I EALRNILZHAAR

AWS Amazon Braket DA E> N 9
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NARXTEET, FEZE, ROTXTO Amazon S3/NT Y NAOT O AEI1I—H—IZHA
LEYVAWS TAHDOUN, BEONTYRNOKCT O EARAZHFALEY TEET,

s RARTZI9TF4 A EFIVTARACHSBIBET IV ELAFTEZNETEHEE. COR
BIICRSCET, A —FLERBO-IFEFRZAVDRTICLEEENDIDLY) ERELT
VEAHAZREONEHRSIENTERY, fIAR, RXEFBEONTY NOKXICTIEA
TRILENHZERE. REBICE., AWSTHIVRADIXNTONT Y RADT T A
ZNEITZIOTRAEL, IAIMARUS—TNTY REEELET,

IAM O—)L

MMD—w@\77t1¥ﬂ[—ﬁ%[77t1?6twtméﬁwé:t#?€674?>
FATATY, A—H—, FFUTr—>3>, FEEH—EAN IAMO—)L%25|ZZ (125,
O— AEWU§16#w® VAT ERNETIHLENf HYVET, IAIMO—ILZ5|EZT5

E, BRIOO—-LTERI>TVEMRIOIXNTOTIEAFTZRHEL., HILLO-ILOTIEA
AFAIZBIERTERT,

« RANTZU0T74 A IAMO—)LiF, RENICTREELS, Y—ERFXEREUY—ANDT I+
Ae—BHNICNETILENHIRRICKETT,

Amazon S3 /N7 v N

Amazon Simple Storage Service (Amazon S3) l&, F—XZF 72 IO RNELTNT Y MIRE
AWS OH—ER TE% TY, AmazonS3 /N7 Y MNE, BHIROARNL —D AR—AZEMHL
£9, Amazon S3ANTY NHDATZ IV NODERAY A XIE 5TB T, HF, BE, TF+AL
T7AN. NVOFYTTF7AIN, DITHARNOXFATIT7AIN, PT—hA4T&EnkR¥2
XN, Braket EF R ARAVDHEREBE, 50D RATDT 7 A4)INFT—2X% Amazon S3 /N7 vV
NCP7YZ7O—RTEEXT,

« RANTZI9T AR SSNTY MOT I AZFBIZI-ODOT IV LAHAZRETESE
To FMICOVTIE, AmazonS3 RFIXU RO "TNT Y RRUZ— ) ZZRLTLSEEL,

A N®DIEG & EIE

® Tip
EFOEI—FTA4VUOEBICOVTEHBAL ET AWS, Amazon Braket Digital Learning

Plan LEEL, —BOS—-U Y I1—REFIRILHEEZTLTHEICTFIAANY D&
BELTIEEL,

AN DB & HR



https://docs.aws.amazon.com/AmazonS3/latest/userguide/bucket-policies.html
https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
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Amazon Braket Z RT3 &, BIAVOREAEL T, A FIY 2 RTEFIEI—FT12T 1
V—RALTI9EATEET, BXIHVVEELSDOEK., FAS2OBRLETTT, BHEOFMIZIOWVWT
B, BER—UETBIEEL,

COEIZIVOREA:

« Amazon Braket QPUs ® {5 F il BR D &% iE
c BEUTIILEZALOIOAKNEH

« JABMHIBORARTSI9TA4RA

Amazon Braket QPUs ® {5 F %R 0 5% &
Amazon Braket DfEAFIR T, EFLEI"Y M (QPUs,

S HFIBR D L4 & : Amazon Braket F EEZHZEBHL ., RESNEFHRICHLTIXNTORRAVE
BMOODITARNZRIELET, FAVOHEEIARNNERY OFEABRZEZX S E. Amazon Braket &
RIEIZ—TRAVEISICEEBLET, #7232 T, FAFROHBEZRETEET, HBZR
ETDCET, BECNEHEICOXRZRAVZEETEETET, HANCEBEAEZRVBGIERE©
-

A7RAVEF A O-LZATRHICEBCLEVRY, BEOD—I 70— EEE2ZTEE
Ao ERFIRZHIBRIZDZET, INTOFHRZHBRTEET,

® Note

FERFIRE. FOFIVRBLENATIVYRZITOQPU ZARAVICOKBERAENE

T, Z1L—8—, XX—IR/=hrTVD NATUVYRZITECCAVAZRVANDT
AN, &KUY Braket Direct FRIFBRAETNE T, IXTO AWS H—ERTEBENBEIAN
EEETOICIE, 51EHKEE 26H L F£IAWS Budgets,

FERAFBRT72>3>0)AN
A

RO AWSCLI AN RZFRATRE, HBED AWS U—23 VB RKTHFED Braket 7/X1 AD
ERHRERRLT—ERTTEEXT,

Amazon Braket QPUs ® f 3 IR D 5% 7 11


https://aws.amazon.com/braket/pricing/
braket-submit-tasks
braket-submit-tasks-simulators
braket-get-started-create-notebook
braket-jobs
braket-reservations
https://aws.amazon.com/aws-cost-management/aws-budgets/
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aws --region {device_region} braket search-spending-limits --filters
name=deviceArn,operator=EQUAL,values={device_arn}

R

RO AWSCLI XY RZEERTRIE, BREDV -3V THEESNEETFTT/NAADHL LE
RAHREERTEET. TNAAOEARAFIRIBRICFEETIHE., VIIANIEBENFET,

aws --region {device_region} braket create-spending-limit --device-arn {device_arn}
--spending-limit {max_spend}

ER

ROAWSCLI AR RZERATdE, BMFOEAFREZHNL VEREREBEICERTEET, R
EOXHEFI—ICANSNEZHOEEHA, VITAREAEHLVBEAZHZITIC LR
TWaHEE, VIVIANIERENET,

aws --region {device_region} braket update-spending-limit --spending-limit-arn
{spending_limit_arn} --spending-limit {new_max_spend}

LROFIDELSIC, HLLVEAIHORDYIZ, FLEEZTNRIMATHEAZIEETEXY,
HIBR

RO AWSCLIOX Y REeERATHE, BMFOEAGRZHIBRTEET,

aws --region {device_region} braket delete-spending-limit --spending-limit-arn

{spending_limit_arn}

LROFIDELSIC, HLLVBAIHORDYIZ, FLEEZTNRICMATHEAZIEETERY.

F7723a0TIHN, RARNTZI9T1ARELTEIC region NTAXA—Z2ZBELET, T
NAAD EFEEBZD)—2aTRITSALEION REEBTE D, OBERE> L&
RSearchSpendingLimitsZiRL &9,

FERFEROERAAFEZDZOMOBICOVTIE, YT/ —hT v ORSBLTLSEETL,

Amazon Braket QPUs ® f 3 IR D 5% 7 12


https://github.com/amazon-braket/amazon-braket-examples/tree/main/examples/braket_features/Spending_Limits_Introduction.ipynb
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2 AT IRRED HAE M

AWS 7HIO "RA"EFNLADEMBECreateQuantumTask UV T AN ZREETDE, KO —NE
ENrERENET, T BYOTER, FARFBREFI—ICANShEZHEBREOXIHOEHOE
T9. (ROto>a>vazsR)

s T—=RA1:ZBRAIOFNAADFEAFRIEH Y EFBA: RAINFERENETT,

« T—=R2: 2= Y RNFNAADERERNHY), BEOEBIERAFROBEEBRNTT,

« ZRAVDHEIARNZEY OFELTTHSHS: CreateQuantumTask KT D &, ZAY
MERENET,

s HEOARDRERYDOFELYEXREWVWES: [FCreateQuantumTaskEkBL, FAVRERE N
Tt A,

« =R Z=TY NFNAAOFEAFRNF HY), BEORZANERAFROHEINTT,
[kCreateQuantumTaskk L, RAVRFERETNEH A,

%Y OFEOFERE
BYOFHEE, XHAREREORHEFI—CANShEXHOAHOETT.

ERERI &2 TNAAIRULTREAIVANEREND E, F1—-CANShEXHEZAIOHET]
AMCE2>TEMULET, COAMRIKE, RORDFEHDTIC—ERRTENET, ROKE, XA
TOETRALCKELUT, FLI-LCANShEXHEREOXHHFES BB L ZRLTVET,

AVETRATDOIR HLLVEBTFZAID Fi1-ICAhshi BEOXHICEETY

& RRE XHEICEETS %]

- CREATED HEEIANOEM ZEBL

CREATED QUEUED ZEZL ZTEBL

Wgnp RUNNING ZEEL ZTEBL

Wghp Fry>otle ZTEEL TERZL

FrowlAF CANCELLED EEIANCZKBDHI FryxRILEL
V4

Amazon Braket QPUs D A #IFR M 5% E 13
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WFnp FAILED HEIANCKZH ZTEAL
&,
RUNNING COMPLETED HEIANCKBDY HEIANOE (6
a1 PHICETLEZR
2250 THE)
TyvoT—RA

Q: EAFRZEERTIHEE. TI1—ICA2TVBRRAIBEFI—-ICANShEFRAICHYNEA
FIAH?

At WWR, EEEHR, F1—ICA2TVD, REFETHFORATE, #HLERENI-EASIR
DFI-CANSNEZHICEAT REhER A

Q EAFRETTFRE, EFMICK 2T, FEEHR, F1—ICA2TVS, TEFETHFOETFRA
VN BHRTENAIRTAH?

A VWMV R,

Q EAFHROKRTEHEICETD L, FHEHR, F1—ICA2TVWD, TLERFETHROEFRAINY
BHICRTLERITA?

ArWWR, EEEHR, F1—ICA2TVD, REBETHFORAIE, FAFROAT—XAICHE
BRELSETTTEFRT,

Q: EAFIROFZEE OUSD DEARFIRDEVEEATTA?

A ERFBIRABVE, FIRBELTEFRAVZERTEET, EORIOEAFRE, IXTOE
FRAVZTOYILET,

QBEFLFFROZHFRE, IXTOEFRAIOEREZ7OYILETH?
A: L;L\o

Q FEAHRZERTZHEE., T1—ICITIEHRIZRAVOHEIANE, RAINFRTTIRDERE
DEHBICAT RENTRTAH?

AWWR, SHBIRATOTATBREEIEBENLZRRAIDOGKN, BEXHICHATIY hEhF
ED

Amazon Braket QPUs ® {& F %R D& E
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FREUTILEZALOIANED

Braket SDK (Zl&, EFT7—VA—RIZEEVFPILEZALOIAANERZEMT D AT A FAE
TENTVET, EH TN/ —RNT Y UL, Braket DEFREIZY N (QPU) EFFI RS
ZI1L—R—OBRARIAANREEYEZRMIZIANEF I—RFEENRTVET, HFAIANRERE
EVIEUSD TRREN, JLDY MXEEIRFEENFERA,

@ Note

KREN3EEE, AmazonBraket X 1L —ZF—ELEFREBIZY N (QPU) DXAI D
FARRICEIVERBEYTY, RRENZRERBEY . EROBEELERIERDBE
FHVET, BERBEVICEK, B ILDY NEBIREhhTVER A, £, Amazon
Elastic Compute Cloud (Amazon EC2) & EMDH—E AQOFIARRICE > T, EMoORE
FRETHDAREEHYET,

SV1 OOA NEH

OJANERBEBOFEAREZRTLEHIC, R)VREBEEEEEL, SVI2Z1L—X—THITLE
Fo £9. BraketSDK EZ 21 —J)LZA VAR —KML., RIVIREZEZRL T, EIIC Tracker() B
ZEBMLET,

#import any required modules

from braket.aws import AwsDevice
from braket.circuits import Circuit
from braket.tracking import Tracker

#create our bell circuit
circ = Circuit().h(@).cnot(0,1)
device = AwsDevice("arn:aws:braket:::device/quantum-simulator/amazon/sv1")
with Tracker() as tracker:
task = device.run(circ, shots=1000).result()

#Your results
print(task.measurement_counts)

Counter({'00': 500, '11': 500})

/=K7Y ORTITRE, RIVREDIIAL -3V TTROBINFNFREIET, NSV H—
(AANER) BHICKY), EEENLZIY MO, TTULEEBFRAOH, RITHE., BREThE

BEVTILEALOIARNEH 15
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RITHE, RADAR USD TRRENEKT, FITRBARES I 1L -3 JLILERRBEND
WERT,

import datetime

tracker.quantum_tasks_statistics()
{'arn:aws:braket:::device/quantum-simulator/amazon/svl’:
{'shots': 1000,
'tasks': {'COMPLETED': 13},
'execution_duration': datetime.timedelta(microseconds=4000),
'billed_execution_duration': datetime.timedelta(seconds=3)}}

tracker.simulator_tasks_cost()

Decimal('0.0037500000')

OAARNRZ Y H—%2FERALTHERIANZRET S

JdAMNZYH—ZFEALT, 7O LOBRRKIARNERETEER T, BEOTOTTALICERT
LHIZ, BALEVMEERETEDNTT, TOXSIZ, JANNSYH—HFEAL T, 27—
RICOANFEBAOD Y VZBETEERT, XOHI T, Rigetti QPU TRILEKZXETL, JANZE
1USD ICHIBRLTVWE T, I—RATEROREZ 1 EXETISHIANE 0.30USD T, 551
ARD1USD ZHBABDETCREZZEVERIISICODYINKEETNTVET, LENDT, D
Od—RAIRY NIRORENF1USD 2BZADETH 3 E, RTEhET, —KOIC, 707 A
FHRELEITIHRAIANIETEZRETCRESNETET, CNBEES,. REFE3ETT,

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
with Tracker() as tracker:
while tracker.gpu_tasks_cost() < 1:
result = device.run(circ, shots=200).result()
print(tracker.quantum_tasks_statistics())
print(tracker.qpu_tasks_cost(), "USD")

{'arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3': {'shots': 600, 'tasks':
{'COMPLETED': 3}1}}
1.4400000000 USD

BEVTILEALOIARNEH 16
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® Note

OAAMKRZYH—E, RELETNI EFRXATVOBBEICODVWTRRERLELEA, TNT O
Ta1L—23 RCUN—YLFETL, BUATYTHRBLESEE. VN\N—YIILBEEE
OAARRZYA—CRRENETEA,

AANBIBONRARNTZ 0714 A

Amazon Braket ZFEH T 2BRICKODRANTSOT 1 RA2EZEBL TSV, BEZHYIL. OR
NeHR/DRICHAZ, — BN BEIS—%2E@LET,

ll

1L —X2—TRITS
« QPU TEFTTBHIC, >IT21L—2—#FALTEARERIELET. ChiZ&KY), QPU OERR
ENRETDEBLKBARETT7TAVF1—_2J9TEET,

« X1L—F—TEHRBZERTLEERE. QPU THEREZRTLEZREBUTEEVAELEN &
WETH, 21l —2—2FALTI—FTA VI I PEBROBEEZRHETEEXT,

BEODTNAANDI—Y—T IO AZ2HRTS

c BROBWI—H—HFREDTNAATEFRAVEEETERVRSICHREZRETEET., 7
VEAZFRTBDICE. IAIMAWS ZHEATAHEEZREOLET, chZITIFEICOVTOFH
ME, 7TOEADFRESRL T EE L,

« Amazon Braket /N4 ANDIA—H—TF O A%ZHAFT R IZHEELT, EEETHY
hEFERALBEVCEZHE#OLET,

3
%

7

— LD

\|I

« BRV7S—LZRELT, BRIBHRECNEREICELEEZICBHNZZ TR EETESE
To PO—LERETDHESEE TF AWS Budgetse DARXALAFEZREL., JANEER
RN FHEEEA DTN 52 BATS—NESHMB LA TEET, BHIE AWS
Budgets TAFTEE T,

I

\/

DBV IAYRERTTNI BEFRAVETARNTS

JANHEIRORARNTZ 9T 4R 17


https://docs.aws.amazon.com/braket/latest/developerguide/braket-manage-access.html#restrict-access
https://aws.amazon.com/aws-cost-management/aws-budgets/
https://aws.amazon.com/aws-cost-management/aws-budgets/

Amazon Braket FRAOYN—HA R

e X1L—Z—0OdAMF QPU &YYDBLIBYEITHN, HFENI1L—F—EF., aL>av ks
HTCEFRAVEZERTIDEAAMN G BDTREEN BV ET, TN1 ZRATEDE shot T
TANTBZCELEZBEOLET, Shot#hldk, SVI BLXVPO—AIIPZ1L—F—RAIVDOIAK
ICREFELEEA,

BFRAIVFBVWAIXNTON 232 %FIVvI9D

s A2VILICR, BEOERFRZAVDEARRENETT AWS V-3, RHENWLEFRTRES
BFRAVERTEER, BFINTOV—2320ZFIVILTLKEZL,

* YR—BPENBTFNAARFIXIR=IT, FNAABIVEETZ V-3 N-EZXRTF
TEEXT,

Amazon Braket ® API ) 7 7L AB LRV URD N
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AVB—TIAAZFEALT, /J—NT VDAV ARV ADEREER, TEFILOKNL—Z2TETF
Z7O/4ZT5ENTEXRT,

» Amazon Braket Python SDK (#g)

« Amazon Braket API V7 7 L A

*« AWS Command Line Interface

* AWS SDK for .NET

* AWS SDK for C++

+ AWS SDK for GoAPI| Reference

+ AWS SDK for Java

+ AWS SDK for JavaScript

* AWS SDK for PHP

+ AWS SDK for Python (Boto)
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- AWS SDK for Ruby
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« GitHub @ "Braket Tutorials

FURI KU
Braket ICEAENAF—Nvr—228CaT7URSNIDOUARNZERICZRLET,

« Braket Python SDK - Braket Python SDK ZffH L T, Python 7OJZ X JEFETCRBE N L
d—R%& Jupyter /—RT7 Y DICERELET, Jupyter /— KT Y DICEREL 125, Braket 7/V 4
AETZAL—R—TIA—REERITTEET,

- Braket Schemas - Braket SDK & Braket % —E AR 02249,

« Braket Default Simulator - Braket D ¥ X TOO—HIEFS I 1L —F— (RERI NILEEREX
NUYOIR)

72042
RIS, EFEEBRFNARRTOT I IY—LE LI FERENBEEEERTTTA VN HY)

£F9, ChiClE, LTICRTESIC Braket 'Y R—NT2 S STA A1 2F 4750400
EENET,
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« Amazon Braket ZIL AU AXLT A 75 1) - Python TRRBRE N EBEZAOEFTZIIAIVXLDN
ROV ChSOTILNIVAXLFTNERERTITZCEE, KYEMBTIIVAXLZEBETD
HOERKELTERATAIEETEEXRT,

« Braket-PennyLane 7747 4 >/ - PennyLane Z, Braket ® QML 7L —A7J—2 &L THEALE
EP

« Qiskit-Braket 7’0/V 4 & — - Qiskit SDK Z#H L T Braket VY —AICT7 7 EATEE T,

dX1”°54:

« Braket-Julia SDK - (325&#9) Braket SDK @ Julia X4 714 7 /X\—> 3>,
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® Tip
EFOEI—TFTA4UOEBICOVTEHBAL ET AWS, Amazon Braket Digital Learning
Plan CEBL. —BOS—-Y Y 0—REFIRLHEEETLTHSLFIRLNY D%
BELTLEEL,

Amazon Braket Tlk, FNA AREFRRAVZRITIDLHICHVEITIEN TEDIEFRED
“YRKNQPU) FERKZa2L—2—%KLET., Amazon Braket I&. . AQT, lonQ. IQM, QuEra
BEY A5 QPU FNA ANDT IV AZRM LU EFRigetti, =512, BAVFIUR, O—H
I, BHIAZIZAL—BZF—AOT7IV7EAAWS ZRBHELFT, BOIAK I 1L —X—OFMICD
WTlk, "BHIAZZI1L—Z—IC20WT, ZZRBLTLKEETL,

HR—NENTVREF/N—RIIT77ONAM A —OFMICOVTIEE, "QPU ICEFR AV ZEE
T2, 2ZRLTLKEEV, FAATEZSIIL—X—0FMAIC DWW T, §Submitting quantum
tasks to simulatorsy ZZB L T<EE LV, RORIC, FAARETFNAAESZIL—F—DURA
NERLET,

Z7ONK4 FINARF NZZA  BAT T /N14 A ARN )—> 3
A— L >
AQT IBEX-Q1 T—b QPU arn:aws:braket:eu- eu-north-
N—A north-1::device/qpu/ 1
aqt/lbex-Q1
lonQ Forte-1 T—b QPU arn:aws:braket:us- us-east-1
N—A east-1::device/qpu/
iong/Forte-1
lonQ Forte-Enterprise-1 T—K QPU arn:aws:braket:us- us-east-1
N—A east-1::device/qpu
/iong/Forte-Enterp
rise-1

HR—RENTWB U —23aVBRTY—ER 20


https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs

Amazon Braket FROYIN—HA K

70N FINARE NZE8A4 BRA7 7 /N1 A ARN )—>3
5 — I >
QM Garnet T—h QPU arn:aws:braket:eu- eu-north-
RN—A north-1::device/qpu/ 1
igm/Garnet
QM Emerald T—h QPU arn:aws:braket:eu- eu-north-
RN—A north-1::device/qpu/ 1
igm/Emerald
QuEra Aquila 7F+r0O7 QPU arn:aws:braket:us- us-east-1
NIk east-1::device/qpu/
T quera/Aquila
1L—
>3az
Rigetti Ankaa-3 Wl QPU arn:aws:braket:us- us-west-1
N—A west-1::device/qpu/
rigetti/Ankaa-3
Rigetti Cepheus-1-108Q J—K QPU arn:aws:braket:us- us-west-1
N—A west-1::device/qpu
Irigetti/Cepheus-1
-108Q
AWS braket_sv J—K A—7 Z %% L (Braket SDK &ZH7%&L
N—A I>=X1 oO—hlzal
L—%— —Z-)
AWS braket_dm T—K A—7 Z %7 L (Braket SDK &Z%7%&L
N—A IM>=1 oA—Al>IalL
L—%— —Z-)
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Z %7 L (Braket SDK
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arn:aws:braket:::d
evice/quantum-simu
lator/amazon/sv1

arn:aws:braket:::d
evice/quantum-simu
lator/amazon/dm

arn:aws:braket:::d
evice/quantum-simu
lator/amazon/tn1

us-east-1
. us-
west-

1, us-
west
-2, eu-
west-2

us-east-1
. us-
west-

1, us-
west
-2, eu-
west-2

us-east-1
. us-
west-

2, eu-
west-2

TINA4 A ARNs TR AXFENMXFAXBIENET, flZE. AQT IBEX-Q1T/N1 A ZEA
TBHEEE. TINAAARNIC FEENTVWR & ZHFEL £ 'bex-Q1'%
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Amazon Braket THERATE % QPU ICEET2 200 MER R ITSICIE. TAmazon Braket
Quantum Computers; ZZBL T EE V),

FNAAO7ONT 4

IRTOFNAARICOVT, FNAARROD, Fr+VTL—23>0F—&, XL(T1475—hF
Y N E, FINAADOFEME7O/NT 4 &, Amazon Braket AV =D [FNA A 2T & 1=
(& GetDevice APl ZFALTRDF3 &N TEET, X1 —X—ZFALTERZEET
%354 . Amazon Braket Tlk, Bt T2 ETEY NELERA VTV IREFERATAIHEN HYE
T, SDKZAVTHEEZTSES, UTOO—RHlZSBISD T, FATELEEZOTFT/NIA
EDZAL—BE—DOFNAARATANTANOT I AFE BB TEE T,

from braket.aws import AwsDevice
from braket.devices import LocalSimulator

device = AwsDevice('arn:aws:braket:::device/quantum-simulator/amazon/svl')
# SV1

# device = LocalSimulator()

# Local State Vector Simulator

# device = LocalSimulator("default")

# Local State Vector Simulator

# device = LocalSimulator(backend="default")

# Local State Vector Simulator
# device = LocalSimulator(backend="braket_sv")
# Local State Vector Simulator
# device = LocalSimulator(backend="braket_dm")
# Local Density Matrix Simulator
# device = LocalSimulator(backend="braket_ahs")
# Local Analog Hamiltonian Simulation

# device = AwsDevice('arn:aws:braket:::device/quantum-simulator/amazon/tnl")
# TN1
# device = AwsDevice('arn:aws:braket:::device/quantum-simulator/amazon/dml')
# DM1

# device = AwsDevice('arn:aws:braket:eu-north-1::device/qpu/aqt/Ibex-Ql')

# AQT IBEX-Ql

# device = AwsDevice('arn:aws:braket:us-east-1::device/gpu/ionq/Forte-1")

# IonQ Forte-1

# device = AwsDevice('arn:aws:braket:us-east-1::device/qpu/ionq/Forte-Enterprise-1")
# IonQ Forte-Enterprise-1

# device = AwsDevice('arn:aws:braket:eu-north-1::device/qpu/igm/Garnet')

# IQM Garnet

# device = AwsDevice('arn:aws:braket:eu-north-1::device/qpu/igm/Emerald')

# IQM Emerald

HR—RENTWB U —23aVBRTY—ER 23
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# device = AwsDevice('arn:aws:braket:us-east-1::device/gpu/quera/Aquila’)

# QuEra Aquila
# device = AwsDevice('arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3"')

# Rigetti Ankaa-3
# device = AwsDevice('arn:aws:braket:us-west-1::device/qpu/rigetti/Cepheus-1-108Q')
# Rigetti Cepheus-1-108Q

# Get device properties
device.properties

Amazon Braket D) —>3a> &I REKRA B

=232 ETVRRABNO-EIIODVWTE, TAWS 20V T7 7LV A, 2L TLKEE
Wo

QPU FNA ATRITENDEFRAIE, TOFNAAD)—2 32 (2&% % Amazon Braket 12/
V—I)LTCRIRTEET, Amazon Braket SDK ZEAL TWAHEEF. EZLTVWR -3 ICH
B, FEDO QPU FNA AICEFRAVZEETEERT, SDK I, EEENEZQPUO—2 3
oANOEY I EEBNICERLET,

Amazon Braket I&, A T TCZRAWVLEEFERT AWS V=232,

)—>3arg )—>3ar Braket T RRA >~
KERI (IN— Z T bE) us-east-1 braket.us-east-1.amazonaws.

com (IPv4 @ dx)

—

braket.us-east-1.api.aws (71
TINAZY D)

KEFES (EHVT7AINF) us-west-1 braket.us-west-1.amazonaws.
com (IPv4 M)

—

braket.us-west-1.api.aws (7" 1
TINAZY D)

KRKEFES 2 (FL ) us-west-2 braket.us-west-2.amazonaws.
com (IPv4 M)
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@ Note

eu-north-1

eu-west-2

Braket T R7RA4 > &

—

braket.us-west-2.api.aws (7" 1
TINAZY D)

braket.eu-north-1.amazonaws
.com (IPv4 @ &)

braket.eu-north-1.api.aws
(TATILAZY D)

braket.eu-west-2.amazonaws.
com (IPv4 @ dx)

braket.eu-west-2.api.aws
(TFATILARY D)

Amazon Braket SDK & IPv6-only XY R —9 & HR—KLTWEE A,
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Amazon Braket ZBXIC T3

® Tip
EFOEI—FTA4VUOEBICOVTEHBAL ET AWS, Amazon Braket Digital Learning
Plan IZB&RL, —ENTZ—Z2J—-REFIRIFMMZZTLTBRECTFZRILNY S %
BELTEEY,

777> NT Amazon Braket ZEMICTSICIFE, AWS OV —)LZ2FERALET,

cDtEITIAVORAE:
. BIRRZMH

» Amazon Braket ZEMIC T3 FI)E

Amazon Braket Z %I 26


https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
https://skillbuilder.aws/learning-plan/EH35DWGU3R/amazon-braket--knowledge-badge-readiness-path-includes-labs
https://console.aws.amazon.com/

Amazon Braket FAROY/N—HA4 R
Bl RR SR A

Amazon Braket Z8%IC LU TE{TT3IZIE, AmazonBraket 772 32 AT 2#ERZRFD
A—H—FLRA-IIDETT, ChSOHERIE, AmazonBraketFullAccess IAM 7R < —
(arn:aws:iam::aws:policy/AmazonBraketFullAccess) IC2EN TV E T,

® Note

EEENSS:

fl2d 11—+ —I(Z Amazon Braket N\OTF V AEZFETSHICE, 1—H—I(C
AmazonBraketFullAccess RS —, REBFERLEDAZLARIS —2TRYFLE

9. Amazon Braket DERICHERZT VEAFFAOFMIC DOWTE. "TAmazon Braket N M
TOEAZEBETH, Z2RBLTLSEE,

Amazon Braket ZE%HIC T2 F)E

1. ZfEA L T Amazon Braket AV —)LICH A2 A2 LET AWS THIV K,

2. Amazon Braket AV — )L ZBE X T,
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T. TOEEOR—ZIZBEBLET,

2. 8V AR—RR—=OFRIZH S [Amazon Braket N& S ZF) T—HIL T, [BHEFZE 27
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FATHAVILERERK, ERTDITNTO Braket /— N7 Y VRAICBRATEET, £4£. 1AM
O—J)Lik. AURTHAZEY HTS Braket /— N7y VRICBRRATRENTEERT,
cOtEITIVORAE:

« AT Y7 1:SageMaker Al A 7 A ONBEARAI VT N EEKT S

« AT Y 7 2: Amazon SageMaker Al A'5|&€Z (7% IAM O—)LZERKT S

« ATV 7 3. 7L 74 Y9 A amazon-braket- 35D SageMaker Al /— KT Y DA VARV A%E
RT3

AT Y 7 1. SageMaker Al T4 7 H A VIEEAIV VT NEERT S

ROT>7TL—NEEAL T, SageMaker Al ZA 79 A VINBEAI VTN EZEBLET, DA
1) 7 N, SageMaker Al /—RT YO A4 AR A% Braket BICHAZIALAALTVWET, 5
4 7% 4 2 )L CloudFormation Y —ADEREA 73 IZD2LW Tk, TCloudFormation 1 —4'—
4 Ry ® TAWS::SageMaker::NotebooklInstanceLifecycleConfigy ZZ8BL TS &,

BraketNotebookInstanceLifecycleConfig:
Type: "AWS::SageMaker: :NotebookInstancelLifecycleConfig"
Properties:
NotebookInstanceLifecycleConfigName: BraketLifecycleConfig-${AWS: :StackName}
OnStart:
- Content:
Fn::Base64: |
#1/usxr/bin/env bash
sudo -u ec2-user -i #EOS
curl -o braket-notebook-lcc.zip https://d3ded4lzbllnme.cloudfront.net/
notebook/braket-notebook-1cc.zip
unzip braket-notebook-lcc.zip
./install.sh
EOS

exit 0
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AT Y 7 2: Amazon SageMaker Al #"5|ZZ (1% IAM O—IJLZEKT S

Braket /— N7 Y OA VARV ARFERATDE, ARL—2 31— —ICRbH > T SageMaker

AlIZEKYRTENET, FIZE, HR—FENTVWBIFNSATEREKEEHAL T Braket /— K7V
VDERERTIDELET, /J—RNTYVIAVARVARNT, I—H¥F—0OR b V) I SageMaker Al I &
V), Braket ICHTBDARL —2a U HNFRITENET, SageMaker Al A" 1—HF—ICRKD>TRITTE

DEMBARL—Ya @, /=R YV ORTO-INICE2>TERENTVET, FHEMICOVTE,
T Amazon SageMaker AIZ*ROY /N—FH 4 R, ® "SageMaker AlO—J)L1 2B L T EEV,

BERT VL AFAZRFD Braket /— T Y UVRITO—LNZERTRHIC, TEOBIZEALE
T RU—RBBEICISUTEETEET,

(® Note

O—JLIZ. s3:ListBucket EVWS T L7 4 Y OANF Wz Amazon S3 /N T Y MIZXT S
braketnotebookcdk-" & s3:GetObject ARL —> a2 OF IV EAEFAN $H2
EEBABLTILKEEZV, ChSOT IV EARFAR., ZA47H A4 VILEREART )T M Braket
J—=KNTYIODAVARN=INAI VT N2AE—FBLHICHETT,

ExecutionRole:
Type: "AWS::IAM::Role"
Properties:
RoleName: !Sub AmazonBraketNotebookRole-${AWS: :StackName}
AssumeRolePolicyDocument:
Version: "2012-10-17"
Statement:
Effect: "Allow"
Principal:
Service:
- "sagemaker.amazonaws.com"
Action:
- "sts:AssumeRole"
Path: "/service-role/"
ManagedPolicyAzrns:

- arn:aws:iam::aws:policy/AmazonBraketFullAccess
Policies:

PolicyName: "AmazonBraketNotebookPolicy"
PolicyDocument:

AT v 7 2: Amazon SageMaker Al #'Bl& Z (12 IAM O—JLZERT > 32
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Version: "2012-10-17"
Statement:
- Effect: Allow
Action:
- s3:GetObject
- s3:PutObject
- s3:ListBucket
Resource:
- arn:aws:s3:::amazon-braket-*
- arn:aws:s3:::braketnotebookcdk-*
- Effect: "Allow"
Action:
- "logs:CreatelLogStream"
- "logs:PutLogEvents"
- "logs:CreateLogGroup"
- "logs:DescribelogStreams"
Resource:
- !Sub "arn:aws:logs:*:${AWS: :AccountId}:log-group:/aws/sagemaker/*"
- Effect: "Allow"
Action:
- braket:*
Resource: "*"

ATY7 3. 7L 74v R amazon-braket- &% D SageMaker Al ./ —
NTY DA AR AZRERT B

SageMaker Al /— N7 Y OA VAR ABERTBICIE. SageMaker Al S THA VRO )T
Ne, AFYVT1ERTY T2 THERLEIAMO=-I)LEZFERALET, CO/—KRTVYILV AR
>~ Al Braket BICAARRI A ARENTHY), Amazon Braket AV —IIZFERALTF IV EATE
£9., Z® CloudFormation UV —RADEREA 7> 3> OFMIZ DWW T, "CloudFormation 1—
H—H4 R, ® TAWS::SageMaker::NotebookInstance s Z2Z8BL T & L\,

BraketNotebook:

Type: AWS::SageMaker: :NotebookInstance

Properties:
InstanceType: ml.t3.medium
NotebookInstanceName: !Sub amazon-braket-notebook-${AWS: :StackName}
RoleArn: !GetAtt ExecutionRole.Arn
VolumeSizeInGB: 30
LifecycleConfigName: !GetAtt

BraketNotebookInstancelLifecycleConfig.NotebookInstancelLifecycleConfigName

%_(;:‘y 7°3: 7L 714 Y YR amazon-braket- &3 D SageMaker Al /— KT Y O A2 AR AZER 33
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Amazon Braket TEF XAV ZBET D

Braket l&. EJL R (%) 2@ E(CHAKBTE S 7ILYXZ— R Jupyter Notebook IREZBMHL &

9, Braket /— N7 YOIk, YO FINTILOAVXA, UY—RA, & Amazon Braket SDK &
CTFROYN=Y=IUHNFTVALAAN=ILENTVWET, Amazon Braket SDK ZFH T2 &, EF
FLIUXAZBEL, B—00— KTEEEIHoLT, EEEEHBTIAVEI-—KPI S
L—2—TEFF7INIVAXLETANLTRITTEET,

COEIIACORE:

s ZUIOEIKRZEEETS

TITFAN—BROTRNAA%ZZ T3

OpenQASM 3.0 T Bl N E{T

ERMEEIRETD

Amazon Braket T®/\)L A&l

THFOJNIINN_T > ZalL—>ar

AWS Boto3 O {E A

RADERZBET D

J—=KNTYVIOALDRABRANBEILES, ERLE/—RNT Y U %EBIRL T, BED Jupyter 1 >
R—=—TIAATA VAR AZHEET,

Notebooks (1) ‘ c ‘ ‘ Actions ¥ ‘ Create notebook instance
‘ Q  Search 1 matches
NamelJamazozraket ‘ X ‘ ‘ Clear filters 1 ®
Notebook name Instance Creation time Status URL
@) amazon-braket-test ml.t3.medium Feb 05, 2024 20:28 (UTC) © InService amazon-braket-test-fgn4.notebook.us-west-2.sagemaker.aws [4

Amazon Braket /—KN7 Y 94> A% Al&. Amazon Braket SDK & Z DT XTDGKIFEEN H S
AUBHAAR—=ILENTVET, conda_braket H—FIEZFEALTHLW / —NT v U %ERK
TRDCENLSHOET,
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[Z Launcher +

|E| Notebook

i A® oy p

Start on Braket Qiskit and Braket Pennylane and Quantum conda_braket
Braket algorithms

Console

conda_braket
Other
M
T e =

Terminal Text File Markdown File Python File Show Contextual
Help

SUTNBE TCAILER, R EVS FINSHROBDENTEERT, T, NIVREZERBT
POXEWEL, TOLABREELDIT/NAATRITLTHERZRBLERT,

% 9. Amazon Braket SDK EZ 1 —)L%Z 4 > 7/R— KN L. simpleBRAKETlong SDK EZ 1 —/)LZE%
LT, EXHEBRIIVREEREERLET,

import boto3

from braket.aws import AwsDevice

from braket.devices import LocalSimulator
from braket.circuits import Circuit

# Create the circuit
bell = Circuit().h(@).cnot(0Q, 1)

ERZEFEEILITZICE. ROV REZFEALET,

print(bell)

T :# 0 # 1 #
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HHHHH
q0 : ## H ########
HHHHH #
HH#HHH
ql : #######E X ##
HH#HHH

T :# 0 # 1 #

[O—AILZa2L—ZF—TREEEITT D]

RIZ, BREZRTITZIEFTFT/NA AZEIRLET, Amazon Braket SDK ICld, SEY RZ’OKNX
A1ETEFANAOO—AILSZAL—F—HIFFBLTVWET, O—HI>ZaLlL—32—E, &
X 25 qubits (O—HL/N\— KRIIPIC& 2 TRAVET) /M VEBCEATHC EEBBHLE
9,

O—AI>ZaAL—3—%A2ARX AT HI—RIEFROEBVY) TT,

# Instantiate the local simulator
local_sim = LocalSimulator()

R, ORZERTIZI—RIROEBY T,

# Run the circuit

result = local_sim.run(bell, shots=1000).result()
counts = result.measurement_counts

print(counts)

RDESBRERNRRENKT,

Counter({'11': 503, '@0': 497})

EiEL ZRBEONRIVRER (00> & 11> DFELVEREDETH Y, HFLEHSY ., AERKRELT
00 & 11 (shot /A ARETEDH ) NMBREZEL VWO ERYEL I,

AVFIYRYZIL—R—CEBERTTS

Amazon Braket I&, &V) KEBZEEEERITITDEHOFATFIVRONANTA—I AT I
L—F—SVIANDTIOEAERMLET, SV1 &, &K 34 qubits TEREhDETFEERD>
SI1L—2a EAEICTEIF TN RORERINILZAL—F—TF, FMlICOVT
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&, SV1 THR—KRENTWVWBF/NA AL £O9>3E&E TAWS OV =)y #25RBLTLKEE
Wo SVI(BLTTN1 £k QPU) TRAVERITITSDEE. EFRAVOERETHI MDD S3
NTY NCRTFEENRET, NTY REEELBVIESE, Braket SDKICK ) FT7 AL NONTY b
amazon-braket-{region}-{accountID} A"ERENET, FFMIC DWW T, "Amazon Braket
NDTIVEANDEE, ZZRBLTLEET,

(® Note

EBROBRFEONTY RBZAALET, XROBITR, NTY N8B &L T amazon-braket-
s3-demo-bucket FERRENE T, Amazon Braket D/NT Y ML IEEIZ amazon-braket-
THREY, EMLEAOEBINXFENREETT. ST Y NERETDHEICETHIEHRN &
ExBEalk. "Amazon S3 OB EL ZSRLTLEEV,

# Get the account ID
aws_account_id = boto3.client("sts").get_caller_identity()["Account"]

# The name of the bucket
my_bucket = "amazon-braket-s3-demo-bucket"

# The name of the folder in the bucket
my_prefix = "simulation-output"
s3_folder

(my_bucket, my_prefix)

SVI TEBEERFTTBICE, .run() I—LOMESIKE LTHISBRLE S3 /T Y NOBHER
ETIBENGBYET,

# Choose the cloud-based on-demand simulator to run your circuit
device = AwsDevice("arn:aws:braket:::device/quantum-simulator/amazon/sv1")

# Run the circuit
task = device.run(bell, s3_folder, shots=100)

# Display the results
print(task.result().measurement_counts)

Amazon Braket A2V —)LIZIF. EFZAVICETBFHBBEHRNIRTRENET, QYLD [EF
RAT| 2T BB LET, BEFRRAVREVUANODLERICHZETTT, k. —ENDEFRRY
DXL TOHOFZHZFERALTEFRRVERETDEETEEXT,
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® Note

90 H#&. Amazon Braket [, EFXAVICEEF TSN TVWBRIXNTNDEFRXATV IDHEX
CTDOMHDOART—REEHBNICHIBRLUET, FHICOVTR., "F—2RESHE, 258
LT<LEEL,

QPU TX1T9 2

Amazon Braket Z T2 &, 1TOI—RZZEETRLETT, YEEFIAEI—XTHOEFE
OB EEITTEET, Amazon Braket ld, EEXTEXHZETFLEIZY b (QPU) FNAL ANDT Y
TAERBRBBLET, SFTETFLBTNARAETAMET 4 RIUICETREHRIEE, TAR—KhEhTVDT
NAREIZAVE, FNARRTOAWS O Y —LTRBTEET, ROBIE. 1QM F/11 20
AR AILEEZERLTVET,

# Choose the IQM hardware to run your circuit
device = AwsDevice("arn:aws:braket:eu-north-1::device/qpu/igm/Garnet")

Rk, ROT—RTIonQ FNA RAZEBRIDEVSHTEEHY KT,

# Choose the Iong device to run your circuit
device = AwsDevice("arn:aws:braket:us-east-1::device/qpu/iong/Aria-1")

TFNAAZBRLTHAST—VO0—REZRTIHDETO[IC, XOO—RZFEALTTFNAAF1—
DREEIVIIVL, BFRARAVELERBNATVY R IATOBERRBTEET, £k, HAXI—E
Amazon Braket Management Console ® [7*/N14 A] R—Z TETF/NA ABEDF 1 —DRE 2R
TEET,

# Print your queue depth

print(device.queue_depth().quantum_tasks)

# Returns the number of quantum tasks queued on the device

# {<QueueType.NORMAL: 'Normal'>: '@', <QueueType.PRIORITY: 'Priority'>: 'Q'}

print(device.queue_depth().jobs)
# Returns the number of hybrid jobs queued on the device
# 12

RAV®REITITSHE, Amazon Braket SDK N'EREZR—V I LET (TF7FILRNDRALTD
RE5BETT) cOTF7AIINEEETDICE, UTOHIICRTRSIC .run() I RO
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poll_timeout_seconds NFX—ZRZZBELET, R—UIRLALTINNEITESD L, QPU
FRATEBVEERE, R—U2IJRERICERFBENEVEENFHY . O—HILEALTIH
IZ—NRENDZEIERELTLKEE Y, R—U2JZBRTSICIE. task.result() Bz
FOHELET,

Amazon Braket

# Define quantum task with 1 day polling timeout
task = device.run(bell, s3_folder, poll_timeout_seconds=24*60*60)
print(task.result().measurement_counts)

Fh,. F1—ONEZRRITDICE. BEFRARAVELRINATVY R IaTZEELLERT
queue_position() BB ZzHUOHLET,

print(task.queue_position().queue_position)
# Return the number of quantum tasks queued ahead of you

# '2!

SYNOEFTIIVAXLDEE

Amazon Braket 7 )L AV XALZ A 7Z )&, Python T

RRE N EEELOBRFTILIVALDS

2OTY, ChSOT7ILIdVXLREFOERERRTITS LS, KUBMATIIVALEZEBETS
EFOOHRIELTHERATZICLEETEET, PIDAVALTATZVICTIOEATSIZIE, Braket
OV —=IZ2ERATEXT, FHMICOWVWTIE, Github ® "Braket algorithm library s #28BL T &

=L,

Amazon Braket

Amazon Braket » Algorithm library

Algorithm library

Dashboard
Devices
A catalog of pre-built quantum algorithms written in Python. Each quantum algorithm is available as ready-to-run code that can be integrated into more complex algorithms. Open or create a
Notebooks managed JupyterLab Notebook to run the algorithm locally, on a managed simulator, or a quantum computer.
Hybrid Jobs

Quantum Tasks

Algorithm library

Announcements °

Permissions and settings

Algorithms (11)

Open notebook ¥

Q Filter algorithms

Q GitHub [2

The Bernstein-Vazirani algorithm is the first quantum algorithm that solves a problem
more efficiently than the best known classical algorithm. It was designed to create an
oracle separation between BQP and BPP.

Berstein Vazirani algorithm

€) GitHub [

Grover's algorithm Is arguably one of the canonical quantum algorithms that kick-
started the field of quantum computing. In the future, it could possibly serve as a
hallmark application of quantum computing. Grover's algorithm allows us to find a
particular register in an unordered database with N entries in just O(sqrt(N)) steps,
compared to the best classical algorithm taking on average N/2 steps, thereby providing
a quadratic speedup. For large databases (with a large number of entries, N), a quadratic

......................... Firnmt advimmbamn Enr o dababaca wibh ann milline andeias o

Grover's algorithm

Deutsch-Jozsa algorithm ) GitHub (3

©One of the first quantum algorithm’s developed by pioneers David Deutsch and Richard
Jozsa. This algorithm showcases an efficient quantum solution to a problem that cannot
be solved classically but instead can be solved using a quantum device.

Tags: (@R

Quantum Approximate Optimization Algorithm O Gitiub 2

The Quantum Approximate Optimization Algorithm (QAOA) belongs to the class of
hybrid quantum algerithms (leveraging both classical as well as quantum coempute), that
are widely believed to be the working horse for the current NISQ (noisy intermediate-
scale quantum) era. In this NISQ era QAOA is also an emerging approach for
benchmarking quantum devices and is a prime candidate for demonstrating a practical
quantum speed-up on near-term NISQ device.

BHNOBRFTIIIVXLDEE
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Braket AV —JLICk, FPIAVXALAZA TSI TCHEATREEETZIDVXLOBEN RRENE
T GitHub UV ZBIRULTETIIIVALOFHZERTTEA, [/—RNT Vv VB ZERL
THERATREZINTOTINIAVALEEL / — NIV OB M ERLET, /—RNT Y DICETS
A7 0F%EERTDZE, / —RNTYIDIN—KT7FI)LZ Braket PILAVAXLSATZUH
RREhZFET,

SDK T D [EIF% D&

cOtEI>a> TR, ABROER, FRAARET —MORT, EEROILKR, BSIOEEZT/NAAHNY
R—KITBT—RORTOBIERLET, £/, qubits ZFETEINHTRIHE, EREhI-EHY)
ICERERITIRLSICAVNAT—ICERTRDHE, /AXVIIL—R2—ZFALT/A1ADS
VWEREBEITDHECODVTEHALET,

QPU [CKk D TlEk, Braket TEEXETEBT—RNOEDHICNILALRINTHEEXTDEETEET, 5
M DWTIE., TPulse Control on Amazon Brakety ZZBL T EE L,

cOEVIAVOAR:

« T—bhEER

- 70795 LY b

- E5BE

o FH qubit Y HT

-« BEMNABIONAL

« JAXYZa1L—>3Y

T—hEER

EF— BN EBBKIE. Amazon Braket Python SDK O braket.circuits 77 ATERZRENTLVE
¥, SDK A5, Circuit() ZHTHL T, HILVWEBRATZSIIORNEA VAR ALTEET,

Bl: Bk EERT D

COBITRET. EED, 1 BFEY ROTEAI—LT—RE2BFEY RO CNOT F—hASH
% 4 DOqubits (SAJILE q0. gl. q2. g3) OH U TIIEBREESELTVET, COEKE TR
T2, ROBICRENRTVBESIC print BRERTHLET,

# Import the circuit module
from braket.circuits import Circuit
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# Define circuit with 4 qubits
my_circuit = Circuit().h(range(4)).cnot(control=0, target=2).cnot(control=1, target=3)
print(my_circuit)

T :# 0 # 1 #
HH#tHHH

q0 : ## H ####H#HHBRSHEY
HH#tHHH #
HHHHEH #

ql : ## H ######4##H4#AHES
HHHHEH # #

HEHHS HHHHH #
q2 : ## H ### X #####4#44
HEHHS HHHHH #

HHHHEH HHHHEH
q3 : ## H #######d# X ##

HHHHEH HHHHEH
T :# 0 # 1 #

Bl: NTX—BLEN/-OREERTS

COPITRE., BEANZXA—RIKETEZT— P 2R OEARZERLET. ChSONFA—XDEE
EEYTRCET, HLLVEREER TR CLETENLE, BRZEEIDIRIIEENDT/NSAATETS
BAVELTEITIRDEETERT,

from braket.circuits import Circuit, FreeParameter

# Define a FreeParameter to represent the angle of a gate
alpha = FreeParameter("alpha")

# Define a circuit with three qubits
my_circuit = Circuit().h(range(3)).cnot(control=0, target=2).rx(@, alpha).rx(1l, alpha)
print(my_circuit)

NTA=BUEENEBLSNTA—ZELENRTVEVHLVERZERTSICEK., ROKSIC, B
—® float IR (FINTOHBANTXA—ZANWMBE)N . ENFX—ZOEZEETSF—T— R3]
HeBBICEELET,

my_fixed_circuit = my_circuit(1.2)
my_fixed_circuit = my_circuit(alpha=1.2)

print(my_fixed_circuit)
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my_circuit BEEEATVEVLES, ThZEENTFX—ZETEAL TSZ<OHL VERKREZE A
VABVALTEEXRT,

Bl: BREDT —NEEETD

ROBITIE, control &8 F & power S8 FZFERTH T — M E2HF ODERZEELTVET, chs
NEHEFERAL T, FIfE iRy =R EDHLVWIS—RNEERTEET,

from braket.circuits import Circuit

# Create a bell circuit with a controlled x gate
my_circuit = Circuit().h(@).x(control=0, target=1)

# Add a multi-controlled Ry gate of angle .13
my_circuit.ry(angle=.13, target=2, control=(0, 1))

# Add a 1/5 root of X gate
my_circuit.x(@, power=1/5)

print(my_circuit)

T—MMEMFRO—AILZIL—Z—TOHYR—BELTVET,
Bl ERAREZINTODS—h2RD

ROFIE. Amazon Braket TERATEELZ TN TOS —NEEBETH I HEERLTVET,

from braket.circuits import Gate

# Print all available gates in Amazon Braket

gate_set = [attr for attr in dir(Gate) if attr[0].isupper()]
print(gate_set)

COOA—RASOHEHICE. IXNTOT— M —EBERREIET,

['CCNot', 'CNot', 'CPhaseShift', 'CPhaseShift@@', 'CPhaseShift@l', 'CPhaseShiftl0',
'CSwap', 'Cv', 'cy', 'Cz', 'ECR', 'GPhase', 'GPi', 'GPi2', 'H', 'I', 'ISwap', 'MS',
'"PRx', 'PSwap', 'PhaseShift', 'PulseGate', 'Rx', 'Ry', 'Rz', 'S', 'Si', 'Swap', 'T’,
'Ti', 'U', 'Unitary', 'V', 'Vi', 'X', 'XX', 'XY', 'Y', 'vy', 'z', '72']

NS0T —KE, TORATOEEOXYY REFTHL T, BRICEMTEET, flx
&, circ.h(0) ZHUHL., &FID qubit ICFAN—ILTS—KREMAET,
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® Note
F—KHAFENMNEICEME N, UTOHTE, BIOFICEFLEIXNTOTS—N2ELUEK
CEMLTVWET,

circ = Circuit()

# toffoli gate with q@, gl the control qubits and g2 the target.
circ.ccnot(@, 1, 2)

# cnot gate

circ.cnot(@, 1)

# controlled-phase gate that phases the |11> state, cphaseshift(phi) =
diag((1,1,1,exp(1lj*phi))), where phi=0.15 in the examples below
circ.cphaseshift(@, 1, 0.15)

# controlled-phase gate that phases the |00> state, cphaseshift@@(phi)
diag([exp(1lj*phi),1,1,1])

circ.cphaseshiftoo(@, 1, 0.15)

# controlled-phase gate that phases the |01> state, cphaseshift@l(phi)
diag([1,exp(1lj*phi),1,1])

circ.cphaseshift@1(@, 1, 0.15)

# controlled-phase gate that phases the |10> state, cphaseshiftl@(phi)
diag([1,1,exp(lj*phi),1])

circ.cphaseshiftlo(@, 1, 0.15)

# controlled swap gate

circ.cswap(Q, 1, 2)

# swap gate

circ.swap(0,1)

# phaseshift(phi)= diag([1,exp(1j*phi)])

circ.phaseshift(0,0.15)

# controlled Y gate

circ.cy(0, 1)

# controlled phase gate

circ.cz(0, 1)

# Echoed cross-resonance gate applied to q@, ql

circ = Circuit().ecxr(Q,1)

# X rotation with angle 0.15

circ.rx(@, 0.15)

# Y rotation with angle 0.15

circ.ry(Q, 0.15)

# Z rotation with angle 0.15

circ.rz(@, 0.15)

# Hadamard gates applied to q@, ql, g2
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circ.h(range(3))

# identity gates applied to q@, ql, g2

circ.i([0, 1, 2])

# iswap gate, iswap = [[1,0,0,0],[0,0,1j,0],[0,1,0,0],[0,0,0,1]]
circ.iswap(0, 1)

# pswap gate, PSWAP(phi) = [[1,0,0,0],[0,0,exp(1j*phi),0],[0,exp(lj*phi),0,0],
[0,0,0,1]]

circ.pswap(@, 1, 0.15)

# X gate applied to ql, g2

circ.x([1, 21)

# Y gate applied to ql, g2

circ.y([1, 2])

# Z gate applied to ql, g2

circ.z([1, 21)

# S gate applied to q@, ql, g2

circ.s([0, 1, 21)

# conjugate transpose of S gate applied to q@, ql

circ.si([0, 1])

# T gate applied to g0, ql

circ.t([0, 11)

# conjugate transpose of T gate applied to q@, ql

circ.ti([@, 11)

# square root of not gate applied to q@, gl, g2

circ.v([0, 1, 21)

# conjugate transpose of square root of not gate applied to q@, gl, g2
circ.vi([o, 1, 21)

# exp(-iXX theta/2)

circ.xx(@, 1, ©0.15)

# exp(i(XX+YY) theta/4), where theta=0.15 in the examples below
circ.xy(Q, 1, 0.15)

# exp(-iYY theta/2)

circ.yy(Q, 1, ©.15)

# exp(-iZZ theta/2)

circ.zz(0, 1, ©0.15)

# IonQ native gate GPi with angle 0.15 applied to q@

circ.gpi(@, 0.15)

# IonQ native gate GPi2 with angle ©.15 applied to q@
circ.gpi2(@, 0.15)

# IonQ native gate MS with angles ©.15, ©0.15, 0.15 applied to q@, ql
circ.ms(Q, 1, 0.15, 0.15, 0.15)
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ERFAOT—MEY NEERIIC, BEEZEOI1_RXVS—RNZ2ERICBEHATSDCEETEXRT, C
nslF, B—fFEYRNT—KN(ROY—AO—RIZRTEBY)ETBHEE, targets /NTX—
RICKVWEREND qubits ICEAENANILFEFEY NS —NETBREETEERT,

import numpy as np

# Apply a general unitary
my_unitary = np.array([[0, 1]1,[1, 0]])
circ.unitary(matrix=my_unitary, targets=[0])

Bl: BEfr O B E% Z L5k T B

MEZEBMTZH LT, BFEOERZIRTEET, Instructiond, EFFNA ALTERITTS
BFRAVZLBRTZIEFIESLTT, InstructionEAEICIE. Gate DHDRATOAT T Y
KRAEENET,

# Import the Gate and Instruction modules
from braket.circuits import Gate, Instruction

# Add instructions directly.
circ = Circuit([Instruction(Gate.H(), 4), Instruction(Gate.CNot(), [4, 51)1)

# Or with add_instruction/add functions
instr = Instruction(Gate.CNot(), [0, 11)
circ.add_instruction(instr)
circ.add(instr)

# Specify where the circuit is appended
circ.add_instruction(instr, target=[3, 4])
circ.add_instruction(instr, target_mapping={0: 3, 1: 4})

# Print the instructions
print(circ.instructions)
# If there are multiple instructions, you can print them in a for loop
for instr in circ.instructions:
print(instr)

# Instructions can be copied

new_instr = instr.copy()

# Appoint the instruction to target

new_instr = instr.copy(target=[5, 6])

new_instr = instr.copy(target_mapping={0: 5, 1: 63})
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Bl: EFNA AN YR—KITB2T—FDERTR

2Z31L—&—(E Braket SDK DI XTDT — KR EHR—KNLETH., QPU FNA Rlk/hEiry T
Y REHR—KNLET, FNAADHR—KRENTWVWBY—KNE, FNAAOTONT 1 THRET
EET, lonQ FNALADHIEIRICRLET,

# Import the device module
from braket.aws import AwsDevice

device = AwsDevice("arn:aws:braket:us-east-1::device/qpu/iong/Aria-1")

# Get device name

device_name = device.name

# Show supportedQuantumOperations (supported gates for a device)

device_operations = device.properties.dict()['action']['braket.ir.opengasm.program']
[ 'supportedOperations']

print('Quantum Gates supported by {}:\n {}'.format(device_name, device_operations))

Quantum Gates supported by Aria 1:
[lxl’ lyl’ lZl’ lhl’ lsl’ lsil’ ltl’ ltil’ lVl’ lvil’ IIX , Iy , IZ" lcnotl’
'swap',

xx', 'yy', 'zz'l]

HR—RENTVWBTY—KE, BF/N—RIITFTEFTITHIC,. XATA77F—NZANAILT
DURENHYET, BREXEETSHE. AmazonBraket FZDA /NI ZBEHWICETLET,

Bl: FINA RATHR—RENTVRRATA TS - NOBEREZTOJSLTRETS

BEEBHEF, Braket AV =IO [TNA A R—DTHREBTEEXFT, ALBERICTOTSATT
JEATERDERIDBENBYET. AOI—KE. QPUN 2 DOBFEY NBILEITZ 220
qubit *— N DEXREZHETEHEZRLTVET,

# Import the device module
from braket.aws import AwsDevice

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")

# Specify the qubits

a=10

b=11

edge_properties_entry =
device.properties.standardized.twoQubitProperties['10-11"'].twoQubitGateFidelity
gate_name = edge_properties_entry[0].gateName
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fidelity = edge_properties_entry[0@].fidelity
print(f"Fidelity of the {gate_name} gate between qubits {a} and {b}: {fidelityl}")

702 LEY b~

7095 LEY NE N DOEFRARAIVTEBOETEREDERNIZRITLET, TO1D2DRARY
Tk, ZFX 100 BOEFRRBZEFEITACEE, RRX 100 BOEBDINTX—XEY NZEHD 1D
DINZXRNUY VERZEEFEITDCEETEXRT, COLIBARL—IVICLY, BEORERKE
TEHORENREICIHASh, EFZAVREBOF—/N—AY RNFBIBEEIhET, BE, 70774
+ Y N & Amazon Braket Local Simulator& AQT. IQM& & U RigettiT /N1 ATHR—REhTVWE
EP

ProgramSet ® E%&

RORAOI—REIE, NZX—RLEhEEREFATZIEEENTXA—ROBZVEREZFERATS
/B ETO ProgramSet OBRFZZRLTVET,

from braket.aws import AwsDevice

from braket.circuits import Circuit, FreeParameter

from braket.program_sets.circuit_binding import CircuitBinding
from braket.program_sets import ProgramSet

# Initialize the quantum device
device = AwsDevice("arn:aws:braket:eu-north-1::device/qpu/igm/Garnet")

# Define circuits

circl = Circuit().h(@).cnot(0, 1)

circ2 = Circuit().rx(@, 0.785).ry(1l, ©.393).cnot(1l, 0)

circ3 = Circuit().t(0).t(1).cz(@, 1).s(0).cz(1, 2).s(1).s(2)

parameterize_circuit = Circuit().rx(@, FreeParameter("alpha")).cnot(@, 1).ry(1,
FreeParameter("beta"))

# Create circuit bindings with different parameters
circuit_binding = CircuitBinding(
circuit=parameterize_circuit,
input_sets={
'alpha': (0.10, 0.11, 0.22, 0.34, 0.45),
'beta': (1.01, 1.01, 1.03, 1.04, 1.04),
b

# Creating the program set
program_set_1 = ProgramSet([
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circl,
circ2,
circ3,
circuit_binding,

1D

CO7OTJZ ALY NI circl, circ2, circ3, &V circuit_binding @, 4 2O —EF

N7OATSLNEENTVWET, circuit_binding 7OV Z ALK 5 DDERED/INFX—Z/)N( >
TA VI TRITEN, 5 DORTURERKZERLET. NFXA—RZFALEWVED 3 0707
LR, ThEN1ODORTHEEREZERLET, LEN 2T, G5 TR 8 DORITAREREEH
ERENDEILBYET, CNZRORICRLET,

program set ProgramSet (

! [cl,
ci ||| |ea|ilca c2,

c3,
: : CircuitBinding(c4, [il, i2, i3, i4, i5])]
o] [l [ [l [ |

----------------------------------

8 executions

RO, 2FBOI— RPN, product() XYY RZFEALT, 70754ty NOBRITAEEE
CRAUATHF—NTILOEY NETRYFITBHEEERLTVET,

from braket.circuits.observables import I, X, Y, Z
observables = [Z(0) @ Z(1), X(0) @ X(1), Z(0) @ X(1), X(0) @ Z(1)]
program_set_2 = ProgramSet.product(

circuits=[circl, circ2, circuit_binding],
observables=observables

NZX=2#FRALBVWTOTZLDEE,. FFTH—NTILGEBRIEICHEEAET, NTX—
REFERTHTOTTLOEBE. RORIZRIRSIC, EFTH-—NTILEALEY RTEICAES
nEd,
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ProgramSet.product (

)

program set

circuits=[cl, c2, CircuitBinding(c3, [il, 12, 13, 14, 1i5]1)1,
observables=[0l, 02, 03, o04]

€ C2 ]
; 1 *ﬂ
[ T T ] [ T | I I I 1 I I I ] I I I 1 I I I ] I I I 1
04 02 03 04 04 [ 03 04 01 02 O3 O4 01 02 03 04 01 02 O3 O4 01 02 03 O4 01 02 O3 O4

28 executions

RO, 3FEBOI—RBIE, zip() XYY REFERALT, B<2OF7TH—/V7)L%& ProgramSet A

DREDNTX—REY NERTIVIITBHEERLTVET,

program_set_3 = ProgramSet.zip(
circuits=circuit_binding,
observables=observables + [Y(0) @ Y(1)]

program set

5 executions

ProgramSet.zip (
circuits=CicruitBinding(
circuit=c,
input_sets=[il, i2, i3, i4, i5]
)!
observables=[o0l, 02, 03, 04, 05]

CircuitBinding() ORHVIZ, BREADEY NOUARNEFERHLT, A7 —-NTILOUAK

ZEZE zip TEET,

program_set_4 = ProgramSet.zip(
circuits=[circl, circ2, circ3],
input_sets=[{}, {3}, {11,

observables=observables[:3]
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program set

ProgramSet.zip (
circuits=[cl, c2, c3, c4, c5, c6, c7],
input_sets=[il, i2, i3, i4, i5, ie6, i7],

cq Co C3 [ Cs [ c7
observables=[o0l, 02, o3, o4, o5, 06, 07]
)
|
04 % 03 04 05 O¢ o7

7 executions

T7O9Z Lty NOFMEH I DWVWTIE, amazon-braket-examples Github @ "7’O5 5 At Y ~
7#HNE—, 22RLUTLEEV,

TFNAATTOT T LY NERELTETTS

7077 LY NORTARERERKE., —BEONTXA—FFERBOKEFLBYET, EITARE
ERHEEEOS Y MIZEETZ I, ROOD—ROAZEALET,

# Number of shots per executable
shots = 10
num_executables = program_set_1.total_executables

# Calculate total number of shots across all executables
total_num_shots = shots*num_executables

@ Note
70546ty hefERALT, 7O075LEY NAOINTOEROEF> I Y RRICED
WT, BRUZCEDREESIY RZLEOREETIVET,

70707 Lty hEETITRICEK., ROOD—RHEIEZFEALET,

# Run the program set
task = device.run(
program_set_1, shots=total_num_shots,

)

Rigetti /N1 A2 FERAT2EHE, FATVOD—FHOAENETUTEYNFEEFI—ICA>TVWSE,
70455 AtY ME RUNNING REEODEFICEDENHYET, LYAEAKZEREZESICE. 7’0
TSLhtEYRZENAT)Y RTITELTEREETADEEZRFTLTLSEZL,
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RO

ProgramSet AN ERTAREERDERZIMEITRAETSHICEK, ROOD—REERITLET,

# Get the results from a program set
result = task.result()

# Get the first executbable
first_program = result[Q]
first_executable = first_program[0]

# Inspect the results of the first executable

measurements_from_first_executable = first_executable.measurements
print(measurements_from_first_executable)

ah 3 RIE

BOREEFEATAHET, ETEREAOIXNTOEFEY NERETHIRDYICEFEY NOYT

Y NREREYODEFEY FERETERT,

(® Note

REHEE LT, FRARRAER RV 71— RT7 3D —RARL =232 B EDEMEEED

FATESDESICHEYELE, TAccess to dynamic circuits on IQM devices; &S,

Bl EFEY MDY T Y NERETS

RDA—REIE, RIVREEBTEFEY RO DHZAETHIHBIRAEZRLTVET,

from braket.devices import LocalSimulator
from braket.circuits import Circuit

# Use the local state vector simulator
device = LocalSimulator()

# Define an example bell circuit and measure qubit 0
circuit = Circuit().h(@).cnot(@, 1).measure(0)

# Run the circuit
task = device.run(circuit, shots=10)
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# Get the results
result = task.result()

# Print the circuit and measured qubits
print(circuit)

print()

print('"Measured qubits:

, result.measured_qubits)

FE qubit W ET

Rigetti DEFAVE1—XTEFEEZRTITSIHES. FETFE qubit BV HTZ2FERALT. 7
IJVXALICERE S qubits ZHfHTE ET, Amazon Braket 1>V —)L & Amazon Braket SDK
&, BIRUEEFREBEE (QPU) NS ADBRFOF YT L—230F—22ZRETHINDICKRIL
5, RRICKIEX qubits ZIBIRTEEXT,

FHqubitElY) YT EERTHE, EBRELY ERICETL., B2 Oqubitd 7O/NT 1 2R/B &
NTEEXT, IRESLVC LRI Y —EF. BHFOFNAAFYVITL -3 F—RICEIVWTAE
BRERETZRBILL., KV ERBFERZBZIENTEET,

ROBIE, BARRYIC qubits Z&IV) HTBHEZRLTVERT,

# Import the device module
from braket.aws import AwsDevice

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
circ = Circuit().h(@).cnot(@, 7) # Indices of actual qubits in the QPU

# Set up S3 bucket (where results are stored)

my_bucket = "amazon-braket-s3-demo-bucket" # The name of the bucket
my_prefix = "your-folder-name" # The name of the folder in the bucket
s3_location = (my_bucket, my_prefix)

my_task = device.run(circ, s3_location, shots=100, disable_qubit_rewiring=True)

HMICOVWTIE., TGitHub T® Amazon Braket @y . &V EMEWIZEF, /— KT v o TQPU F
INAATHDEFEY ROEIVEHT,, Z5RLTLSEZL,
EEMNBZEOA/INAI

T—MR—AQEFIAVEI-—XTETERZERITIZHE. EEEZMAD L, BERLLEL
BYICERICEREZRTIDLSICIANAZ—ICBRIBZDENTERY, BENSEINTIL
ZEALT, OREEHZEELESYICERIIRETD D, FLEEABROBEEDRS D& ZRIFTS
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(Rigetti THOHTE) &S IIETEET, N\—KRITIFPARYFI— &R IS—EMN7ORIIL
OFNIVALEBRRTBES. N\—RIITFTEATBS—REEBRLAPIRNETRICIEETE
BPABEABYET, BENEIVNAILTE., BEORBILATY TEEWI-THET, VA
L7OEAEZEEHBTEET, Chicky, BRARHESYICRFENDESICBYET,

BENSI/NAILIE, AQT. . lonQIQM, & KT Rigetti T/N1 ATHR—REIhTHEY ., XA
TATF—N2FERITIRBENHVET,. BENEINALNZ2FERTZEERE. /N1 AD KR
O2>%#FI v UL T, BEENE qubits TY— M FFHE A, BEA/N—RIVIF7THR—KNE
NTVBRRATATTF—RNEFERALTVRELEZMRIDCEEBHBOLET, RIC. FNAATYH
R—=RNEhBDZRATATS—RNOVANITAVSALTT VAT EHERLET,

device.properties.paradigm.nativeGateSet

Rigetti @ (FIC &k, FENINAIINEHA TS ®HIC disableQubitRewiring=True ZET 3
_&ET, qubit NDERBRZEVCITZIHEN HY ET, disableQubitRewiring=False A"Q//\
AINTEEBHORY VAZFERAITDIEEICREENDE, EFERERIEICKKRL, RITEhFEEA,

EERICX L TEFNZDAVNAIUABHT, ThzeYR—bLTVEVWQPU TEITTD L, YR—
RENTVBEWARL =23 VL2 TRAVNFRBMUECEZRI IS —ANEREAET, OUN
A—BREXATATIIHR—NTBDEF/N\—RIVITHFBRABZICONT, COBBERFILRE N,
CNSDTNAAREEBORELSIRYET, BENBIANALEYSR—KITB2TNA AR, XD
O—RTREENLZEZLL, HR—FRERTVWRIARL—232ELTETIhEBHET,

from braket.aws import AwsDevice

from braket.device_schema.device_action_properties import DeviceActionType
device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
device.properties.action[DeviceActionType.OPENQASM].supportedPragmas

BENSINANZEALTEEMOANEREL EH A, Amazon Braket DEER—2 THEE
ENTVBREOHSICETVT, Braket QPU F/SA R, /—KRT Y I VARV R, AVFI
RIZIL—F—TRTEhEEFRARAIICHLT, BIEHREREShFT, FHICOVWTR, BF
WEINALNY T/ —RNT v OBSRBLTLEE,

@ Note

OpenQASM ZEA L T AQTE LU 1onQT /N1 ANEIRKZTRL TVWT, BREZYEET
EY NIEEYYECTT55E1E. OpenQASM IZ& 2 T #pragma braket verbatim
disableQubitRewiring7 SN EBREhd o, ZFERIZIMBENf HYVET,
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JAARZTa1L—23y

O—AN/ARZZIAL—B—ZFA VARV ANLTREDHIC, NV ILIVREROISICEETER
9o

# Import the device module
from braket.aws import AwsDevice

device = LocalSimulator(backend="braket_dm")

JAADOZVEREE, RO2D2OFETEETEXT,

1. JAXDZVERERIHN SHBET B,
2. BEFEO/AXOBEVEREZRAL, 2&IC /A1 XZ2EH AT D,

LToplk, BRoE/ A XEHDARLAL Kraus FYy RN 2EA EEAN SRR ZFERAL -7 70—F
Zz2RLTVWET,

import scipy.stats
import numpy as np

# Bottom up approach
# Apply depolarizing noise to qubit @ with probability of 0.1
circ = Circuit().x(@).x(1l).depolarizing(@, probability=0.1)

# Create an arbitrary 2-qubit Kraus channel

EQ = scipy.stats.unitary_group.rvs(4) * np.sqrt(0.8)
El = scipy.stats.unitary_group.rvs(4) * np.sqrt(0.2)
K = [EQ, E1]

# Apply a two-qubit Kraus channel to qubits @ and 2
circ = circ.kraus([@, 2], K)

from braket.circuits import Noise

# Inject noise approach

# Define phase damping noise

noise = Noise.PhaseDamping(gamma=0.1)

# The noise channel is applied to all the X gates in the circuit
circ = Circuit().x(@).y(1l).cnot(@, 2).x(1).z(2)

circ_noise = circ.copy()
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circ_noise.apply_gate_noise(noise, target_gates=Gate.X)

E%ERTIZI—HP—TIARUIVAR, K02 20OBICRENTVALSCHOI—F—T
HARYIVALTD £ A,

il 1

task = device.run(circ, shots=100)
FEE
f5il 2

task = device.run(circ_noise, shots=100)

ZOMOBIZOVTE, Braket AP/ A XS 1L —8—0fl, EBBLTIEE L,
B3R DRE

Amazon Braket D& FEIF&IZ &, Moments E WS BRUBEOBEAN HY ET, & qubit X
L. Moment V) 1 DO —KNERTTEEXET, Moments DEMWIEF, EREZTOS—RNIIHLL
IKL, FENGBEZRERHBAITDI LT,

® Note
T—XVMEEE, QPU TT—RARITENDVTILRAALAILHIELTVWEE A,

EEOREIE, TORBAOT—XDNOBBRICE>TEZASNET, BERORESEZRTTDICE,
ROBIUCTRTRSICAY Y R circuit.depth ZFOHLE T,

from braket.circuits import Circuit

# Define a circuit with parametrized gates

circ = Circuit().rx(@, 0.15).ry(1, @0.2).cnot(@, 2).zz(1, 3, ©0.15).x(0Q)
print(circ)

print('Total circuit depth:', circ.depth)

T  # 0 # 1 # 2 #
HAHBHHAHHRHH HHtHHH
q0 : ## Rx(0Q.15) ########H#HHHHHHHHE X #4
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HAHBHHAHHRHH # HHH#H
HAHBHHAHHRHH # HAHBHHAHHRHH

ql : ## Ry(0.20) ######### ZZ(0.15) #######4#
HAHBHHAHHRHH # HAHBHHAHHRHH

HHHHH #
q2 : #HH##HEHHBHESHERE X HHAEHHAHEHHAH AR HBHHRHH
HHHHH #
HAHBHHAHHRHH
Q3 ¢ HEHHHEEEEEEEEEE Z2(0.15) #4888
HAHBHHAHHRHH
T @ # 0 # 1 # 2 #

Total circuit depth: 3

LREDOEEDOEEEADREF 3 TT (E—XAHK0, 1. BLTF2TRENET), FE—X MO
T—HhEEZHEI D ENTERT,

Moments &, F—., NUI—ORT7OF140>3 ) ULTHEELET,

« ZOF—IF, MomentsKey() T, CNICIFELIEFELEqubitDBEBIEENT,
« COfElF. Instructions() DRA T TEV)HTSNET,

moments = circ.moments

for key, value in moments.items():
print(key)
print(value, "\n")

MomentsKey(time=0, qubits=QubitSet([Qubit(@)]), moment_type=<MomentType.GATE: 'gate'>,
noise_index=0, subindex=0)

Instruction('operator': Rx('angle': 0.15, 'qubit_count': 1), 'target':
QubitSet([Qubit(®@)]), 'control': QubitSet([]), 'control_state': (), 'power': 1)

MomentsKey(time=0, qubits=QubitSet([Qubit(1l)]), moment_type=<MomentType.GATE: 'gate'>,
noise_index=0, subindex=0)

Instruction('operator': Ry('angle': 0.2, 'qubit_count': 1), 'target':
QubitSet([Qubit(1)]), 'control': QubitSet([]), 'control_state': (), 'power': 1)

MomentsKey(time=1, qubits=QubitSet([Qubit(@), Qubit(2)]), moment_type=<MomentType.GATE:
'gate'>, noise_index=0, subindex=0)

Instruction('operator': CNot('qubit_count': 2), 'target': QubitSet([Qubit(0),
Qubit(2)]), 'control': QubitSet([]), 'control_state': (), 'power': 1)
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MomentsKey(time=1, qubits=QubitSet([Qubit(1l), Qubit(3)]), moment_type=<MomentType.GATE:
'gate'>, noise_index=0, subindex=0)

Instruction('operator': ZZ('angle': 0.15, 'qubit_count': 2), 'target':
QubitSet([Qubit(1), Qubit(3)]), 'control': QubitSet([]), 'control_state': (), 'power':
1)

MomentsKey(time=2, qubits=QubitSet([Qubit(@)]), moment_type=<MomentType.GATE: 'gate'>,
noise_index=0, subindex=0)

Instruction('operator': X('qubit_count': 1), 'target': QubitSet([Qubit(@)]), 'control':
QubitSet([]), 'control_state': (), 'power': 1)

£/, Moments ZNLTEBICT—RNZBMTHEETEET,

from braket.circuits import Instruction, Gate

new_circ = Circuit()

instructions = [Instruction(Gate.S(), 0),
Instruction(Gate.CZ(), [1, 0]),
Instruction(Gate.H(), 1)

]

new_circ.moments.add(instructions)
print(new_circ)

T +# 0 # 1 # 2 #
HEHHS HHHHH

q0 : ## S #H## Z #H#HHHHHH
HEHHS HHHHH

# HH#HHEH
ql : ######R#HHSHESE H H#H
HH#HHEH

T :# 0 # 1 # 2 #

BREATDUAN

Amazon Braket I&. ResultType ZEAL TEBRZAETDE, BBDZATOBERERT &N
TEET, AN BT ENTEDRRODRATRADEBY T,

« AdjointGradient &, BEE AT H—NT I OBFENAHR (RT NLOEREE) 2#IRLF
To COATH—NTINIEK, BEETAENTA—ZIZEL THAEMDZZAVT, Btchi-g—
TYRNIEALET, COWMDEE., shots=0 DFESICOIKFEHRATEET,
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« Amplitude (&, HAOKBEBOEEENEEFREOREZELXT, Chik, SVIHL00O—
ANZAL—2—TOXERATEXT,

- Expectation &, EEhEAFATHF—NTILOBPFEEZRLET, COBREREEZNDERNT
BN T Observable VZATEETEET, A7H-—NTILOBRAEICEHRAENZZ—TY K
qubits ZIEET D HEN BV ET, £, BEE N qubits DEUE, AT HF—NTILHFERTS
EFEY NOBEELLLBIThERYEEA, Z—TY MIEBEETNTVEVWEE, A7 —-N7T
JLIE 1 qubit TOXKEIMEL, TXTO qubits ICIHEFICEAETIhET,

 Probability &, FFEERREBZAETIEEEZERLET., F—7Y MRFEEEhTLVEVE
&, Probability BT XNTOERREZAETHHEEERLET, 2—T' Y MFIEEEThTV
B5EE. BEENE qubits DERRI NILOBAIBROIKNBENET, NX—IRIZa1L—
XA—EQPURTRAR15EFEY MIHIEREh, O—AIN>ZIL—F—BIATLAOXEUHA
AICHPBRENET,

« Reduced density matrix (&, qubits D AT AL S, BEEhEZ—YY N qubits DT>
ATLDBEIRNIYIORZRLET, COBRXATOY A XZHIBRT S -8, Braket X —
7Y N qubits D EHZR K8 ICHIRL TVWET,

« StateVector &, TEBRERIKNILZERLET,. O—HIL>I2L—X—THATEFRT,

« Sample &, BEENEZ—TY KN qubit EY RBKTFFATH—NTILOBRIEHT NEIRL
9. =T Y MEEENTVWEVEES, 7Y —/N7)LIE 1qubit TOKEMEL. IXTO
qubits ICEFICEAENE T, Z—T Y MEBEETNTVREES, BEEChEZ—TY OB,
AT H—=NTIHERT S qubits DEEZELLBITIER Y EEA,

« Variance &, BBETNEZ—Y N qubit EY RBLVEREhERBRERA7ELTOAFTH—
N7 N D58 (mean([x-mean(x)]?)) #BLET. Z—4'Y RAEEEThTOVEVWES, F7
H—/N7)LiE 1 qubit TOKEIEL., TXTD qubits ICHEFNIZEHENET, ThUADEBEE, B
ETR2EZ—TYRNOBE, A7 —NTINZ2BATESqubitsDEEZLLLBITIhIEEY EEA,

ERTERBZTONAE—THR—RNENTVWIEREA1T:

O—7% Sv1 DM1 TN1 AQT lonQ QM Rigetti

N
EHEa LWox kW N N N N N Wiz
[
Amplitud & L Y N N N N N Wiz
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HEFE &V Y Y Y Y Y Y =W
. (=4n Y Y whz Y Y Y (& L
faxE kW Wi &FW N N N N Wiz
EX bk

o

A

WEX FW N N N N N N Wiz
78

H27 BV Y Y Y Y Y Y (=4n
I

PN (=4n Y Y Y Y Y Y =4n

BR—KRENRTVBIHERZATZ2HEITDICRE. ROBICTRIELSIC, FNAAOTONT 1 Z2F/N
S

EIIE

from braket.aws import AwsDevice

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
# Print the result types supported by this device

for iter in

device.properties.action['braket.ir.opengasm.program'].supportedResultTypes:
print(iter)

name='Sample' observables=['x"', 'y', 'z', 'h', 'i'] minShots=10 maxShots=50000
name='Expectation' observables=['x', 'y', 'z', 'h', 'i'] minShots=10 maxShots=50000
name='Variance' observables=['x', 'y', 'z', 'h', 'i'] minShots=10 maxShots=50000
name="'Probability' observables=None minShots=10 maxShots=50000

ResultType ZHTHTICE., ROBICTRILSIC, BREATZERBICEMLET,

from braket.circuits import Circuit, Observable

circ = Circuit().h(@).cnot(@, 1).amplitude(state=["01", "10"])
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circ.probability(target=[0, 1])
circ.probability(target=0)
circ.expectation(observable=0Observable.Z(), target=0)
circ.sample(observable=0bservable.X(), target=0)
circ.state_vector()
circ.variance(observable=0bservable.Z(), target=0)

# Print one of the result types assigned to the circuit
print(circ.result_types[0])

@ Note

BRIE, EFFNAM ALK > TELIELATREMREENETT, FIZE. Rigetti /N1 Al
BEEZETOICKL, lonQ T/N1 ARFHERZRMEL £9, Amazon Braket SDK &,
EORRICODVTELAEE7ONT 1 ZRMLET, LEL, BERZRITTF/NAAD

BE, YAVIRILDHEEREBSNBEVED, ChsDBEEKEBRICEOIVTER
HEEhET, BRNBEHESNLEDESHZHHITZICE, BERATZIIOMD
measurements_copied_from_device ZHERLET, COARL— 3 OFMICDOW
Tl&. Amazon Braket SDK GitHub J 7R N 1) @ gate_model_quantum_task_result.py 7 7
1IN ESRBLTLSEEL,

F7H-=NT)
Amazon Braket ® Observable 75 ATk, BEDATH—-NTILZRETEEXT,

Zqubit IClE, —EOFE—HMATH—-NTILZE1ODOXBEHTEET, AL qubitiZ2 DUENDE
BAEER—MATH—NTIEEETDE, TT7—HNERRENET,. COBNOEDHIZ, TOVILE
NERFRIBELOATH—NTILELTAHIRENET, DFV, qubitiCERTZIRFARELT

HBRVY. AU qubit CEBBOTVVIEBEFOCENTEET,

FTHF—=NTILEAT—=ILTE, HOATH—NTIL (RT=ILT2HESHERDLEY) ZEBMNT
EEXT, chlZkV), AdjointGradient BREA T THEATE S Sum NMEREhET,

Observable 95 AR ROATH—NTIHFEENRTVET,

import numpy as np

Observable.I()
Observable.H()
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Observable.X()
Observable.Y()
Observable.Z()

# Get the eigenvalues of the observable

print("Eigenvalue:", Observable.H().eigenvalues)

# Or rotate the basis to be computational basis

print("Basis rotation gates:", Observable.H().basis_rotation_gates)

# Get the tensor product of the observable for the multi-qubit case
tensor_product = Observable.Y() @ Observable.Z()

# View the matrix form of an observable by using

print("The matrix form of the observable:\n", Observable.Z().to_matrix())
print("The matrix form of the tensor product:\n", tensor_product.to_matrix())

# Factorize an observable in the tensor form
print("Factorize an observable:", tensor_product.factors)

# Self-define observables, given it is a Hermitian
print("Self-defined Hermitian:", Observable.Hermitian(matrix=np.array([[Q, 1], [1,

011)))

print("Sum of other (scaled) observables:", 2.0 * Observable.X() @ Observable.X() + 4.0
* Observable.Z() @ Observable.Z())

Eigenvalue: [ 1. -1.]
Basis rotation gates: (Ry('angle': -0.7853981633974483, 'qubit_count': 1),)
The matrix form of the observable:
[[ 1.+0.] ©.+0.7]
[ 0.+0.F -1.+0.31]
The matrix form of the tensor product:
[[ 0.+0.] ©0.+0.j 0.-1.j 0.+0.j]
[ 0.+0.j -0.+0.j 0.+0.j 0.+1.j]
[ 0.¥1.] 0.+0.] 0.+0.j 0.+0.j]
[ 0.+0.7 ©0.-1.7 0.+0.j -0.+0.3j]]
Factorize an observable: (Y('qubit_count': 1), Z('qubit_count': 1))
Self-defined Hermitian: Hermitian('qubit_count': 1, 'matrix': [[0.+0.j 1.+0.j], [1.+0.]j
0.+0.311)
Sum of other (scaled) observables: Sum(TensorProduct(X('qubit_count': 1),
X('qubit_count': 1)), TensorProduct(Z('qubit_count': 1), Z('qubit_count': 1)))
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NTZA—=&

ERRICEBEBENTX—RZHAACENTERT, cNSOBEBHNTX—XEF. AREOFEICER
TE, 1HETBEITNEMEATERTTEXT,

FERENTGXA—ZHAEATIXFIII-—REhEFE. ATOBNICEAEZIET,

« NTX—ZEZRET D
c FRIDINTX-—FZHBETS

from braket.circuits import Circuit, FreeParameter, observables
from braket.parametric import FreeParameter

theta = FreeParameter("theta")
phi = FreeParameter('"phi")
circ = Circuit().h(@).rx(@, phi).ry(@, phi).cnot(@, 1).xx(@, 1, theta)

BE £ 2 B

SVI FNA AR, ZENINRZTVEZEC, 77 —NT L OBFHEORFIREAEL T,
NZX—2ZXBTBICE. B (XFIER) FLREESRTEELERT.

from braket.aws import AwsDevice
from braket.devices import Devices

device = AwsDevice(Devices.Amazon.SV1)

circ.adjoint_gradient(observable=3 * Observable.Z(®) @ Observable.z(1l) - 0.5 *
observables.X(@), parameters = ["phi", theta])

BENTA—REZSIHELTNTXA—RENLERICETE, BHRHNSXA—XNHIBRENET,
CDEREZ AdjointGradient TEITTD &, HBEANZGX—ZNFEEZLELBZ>TVSR 1Y, T
T—HABELET, XKOO—RAHIEF. EULWVERBEEREFERABZEZRLTVET,

# Will error, as no free parameters will be present
#tdevice.run(circ(@0.2), shots=0)

# Will succeed
device.run(circ, shots=0, inputs={'phi': 0.2, 'theta': 0.23})
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IFXFAN—BDOT RNA R %ZZTS

Braket VXX NIV =) TEFIAVEI—TFTAVIOIFAN-—NIEEENDZET,
D—J0—RICEAIDEMOHA I AEZTBDENTEFRT,

Braket Direct ZfEF L CITFAN—RMOT7 RNA AA T2 3> 2RI SIC&E, Braket IV —JL
ZFE. EAOXRA > T [Braket Direct] ZiBIRL ., [TFAN—RNOT RNAL A I3 VICBEL
£9, T, LTOIFAN—BMNOT7RNAARAAT a2V EREETNATVET,

* Braket 77 1 A7) —:Braket 7 1 A7 J7—@F 111 OtLv>3a>ThHY), EBETEATOIE
o A7 AATI)—THAARELZEOAOY MMF 302 THY) ., BRI TT, Braket D TF A/N—
NCHEHKTBD LT, I—ART—AEFNAAOHEEEZRAN, 7I I XAIZ Braket Z HiEIC
FRITZF7 a2 %4EL. Amazon Braket Hybrid Jobs, Braket Pulse, 7 F+FOJ/N\Z )L ~KZ
TooZa1L—>23a B ERED Braket BSEENFER A EICBE I HREEZB/ICENTESL
O, AETNURDPSEITETORBZEER/TEET,

+ Braket A7 A A7 T—CHA VT Y TTBEM. (WA Ty 7] BBRL., BHEER. 7—2
A— ROFHE, DEBTFAAHAYZIVRNEYIZADLET,

« ZVTVBRROAOY MMOALVA—ICLBB/ENEX—ITEEFRT,

(® Note

BRAOBBERIAVIRNS TN 1—FT 1 TOERBIZOVWTIEE, AWS HAR—KICEW
EOLERELEZHBMOLET, BRTHRVERBICE. AWS re:Post forum FE 7z & Quantum
Computing Stack Exchange 2§32 L ETEET, BETR., UFCEZEhi-E
MeESBLUEY, ILLWEMZELEYTEETD,

« EFN—ROIF77ONAZ—OH—ER: lonQ. QuEra, XU Rigetti FThFnh, AWS
MarketplaceZ BUTZ7’O7 T v > aFIIY—EREZRHLTVET,

« Y—ERAZHNDICE, [ 2BRULTUARNZSRLET,

- O7O7TYvSIaFIIY—EADOFMIC OVTIE AWS Marketplace, " 7’07 T v 3F )L
H—EAR @) ZZRLTLSEZ L,
« Amazon Advanced Solutions Lab (ASL): ASL l&, EFIE1—FT 1 VUV ZMREMIZIRERL,
OTFo/O00—0BREONTA—X 2 AZFMAEITA2OICKRIDEFIVEI—FT 1 T OEMRN
WBRHRRERARS L 7O7 Y>3 FI)INY—ERF—ATT,

« ASL ICE#HTDICIE, EHEZBRL, EBEBREI—AT—ADFMZEANLET,

« ASLF—ALl, RORATYFTICDOVWTEX—I)ITEKLET,
TFAN— RO K\A AEETS 63



https://console.aws.amazon.com/support/home#/case/create?issueType=technical
https://repost.aws/tags/questions/TAhMWeHkpfSMSCxIFNqcqYog?view=all
https://quantumcomputing.stackexchange.com/questions/ask
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OpenQASM 3.0 TOEEDELT

Amazon Braket l&, 7'—"R—ADEFF/NAAEZTIL—X—O OpenQASM 3.0 ZHR—bK
ITREIILBYELE, COI—HY—7 4 RTIlE, Braket THR—KEhTLS OpenQASM 3.0
DHTEY MIDOWTEHBALE T, Braket DEFHIE. Braket B ZXETHNDIC, SDK Z2EH

A, Amazon Braket APl & Amazon Braket Python SDK Z £ L T OpenQASM 3.0 XF5% §XT
DT—MR—=ADTFNAAEZRBTIHN ZBRTEDIRSICBYEL I,

COHARODREY ITR, LTOBFRAVDETHEDETERBZHICOVWTHAL KT,

& FEFE X Braket T/VA AT OpenQASM EF R AV ZERL TEET S
HR—RENTVBIFARL =23 ERBREZATICTOEATS
OpenQASM T /A X&>X1L—hT3

OpenQASM TEENEIVNAIILZFEHRTS

OpenQASM OEEE NS TN 1 —FT12T9%

£, COHA RTIE, Braket ® OpenQASM 3.0 TEETEZREN/\— RV I TEE#EOHE
E, TOMHDIY—AANDI 2 IICODVWTERLET,

COEOVIAVOAR:

OpenQASM 3.0 & [&?

OpenQASM 3.0 ZERAT B XA T

OpenQASM 3.0 O {1#H &

BIR&H

Braket & & M & 5 % OpenQASM #EEZEHR—KNL TVETAH?
OpenQASM 3.0 EF XAV DHIZERL TEETS

& £ E & Braket /N1 ATDH OpenQASM D H7R— K
OpenQASM 3.0 T /A A% 1L —h9%D
OpenQASM 3.0 Z £/ L 7=Qubit® BEL 4R

OpenQASM 3.0 ZEA L EZBEN I /N1

Braket A2V —Jl

TO/MD)Y—R

OpenQASM 3.0 ZFAL EABROFHE

OpenQASM 3.0 #EAL =B ENEFE Y NOAIE

(7 RIN> A KN) OpenQASM 3.0 T D EIEDEIT
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https://openqasm.com/
https://docs.aws.amazon.com/braket/latest/APIReference/Welcome.html
https://github.com/aws/amazon-braket-sdk-python
https://docs.aws.amazon.com/braket/latest/developerguide/braket-troubleshooting-openqasm.html
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OpenQASM 3.0 & ([&?

Open Quantum Assembly Language (OpenQASM) &, EFHTOFERIETT, OpenQASM &
FA—=T2IV—=ARTL—LD—=9THY, = NR—AOTFNAABOEF7OVSLDERKRICIELS E
AEhTWET, OpenQASM Z2EAT 3L, 1R EFFEOERERZERIDEFT—H
EBEBREEZTOTSLTEET, SFTND/N\—2 3> ® OpenQASM (2.0) . EEXWAZTOYS A
ZRRIDIEDICZSOEFITOAVZIVISATSIVTHERENELLE,

OpenQASM (3.0) D L WN—J 3> T, BEON—T 3> EIEL T, /SLALAILO S,
T—RNOERAZVT, dHENBHE7O— G EOMEZEMTSD T, TV RI1I—HYF—A2X—
T7IAREN—RIJITREREFBEOF v Y TZEBHTVET, BEDO/N—232 3.0 DFFME 4
BRICDOWTIE, GitHub ® "OpenQASM 3.x Live Specification; B L T &L\, OpenQASM
DFROBEAFEFEOpenQASM 30 TV _HINATT IV I EELICI>TEBEIhET, COEESL
AWS (&, IBM, Microsoft, 8 KRFAVATILY IRZEOX/N—TT,

OpenQASM 3.0 ZEATH XA T

OpenQASM &, 7—FFTIVF vEETRAEWMEL AL SHHMELZBECTET OIS LZEET
PREANEBABTIL LDV 2ZRMIZD O, BROT—MR—ADTFNAALCDHLEDZRRELT
BRiET9, Braket IC& 2 OpenQASM OHR—KIZKV), OpenQASM A" —KRR—ADEFT I
DALDRARICKITZ—EBELET7O0—FELTEIEIHRATZ O, I—F—HEHOTL —
LAD—=0ToATSVEZE LU THETILEENRBYET,

OpenQASM 3.0 ICBEED 7OV T ALZA 7TV 2B BFE0HER. ThoOERETLEICE
EMIDNDTIEEL, Braket THEATD LS ICHABRTEET, £, HIREPTFROY/N—

(&, OpenQASM TOTFIIIdVAXLRREYR—KNITBRAIAELEY—RN—FT1 =147 F )0
MEXZTWBDZEASEXUY NEBSNET,

OpenQASM 3.0 MO 11#E &

Braket IZ& % OpenQASM 3.0 DHR—KICKY), BENHFERRERZEOHEN RBEFEENET,
DFV), Braket ZFRALT/N—RIVIT7FNA AR HAFI VR ZIL—X—THETETL
B2, §NT Braket APl ZfFEFAL T OpenQASM TERITTEDRDICB21EWVWSZET
T OpenQASM 3.0 7OJ S LAZETITBICIE,. OpenQASM XFFEFTXTDY —KRR—ADT
NAAICEEBHELET, i, EERABE Braket TTFNA AICHBETNATVDFZEICUTVE
9. £, Braket I—H'—(&, OpenQASM 3.0 ZHR—KNFBDH—RN—FT1 =S4 TS EKE
TREETEET, COHA ROKEY) OFSD Tlk, Braket THEA T2 OpenQASM R ZFHHET
BHECOVWTHHALET,
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Bl RR SR A

Amazon Braket T OpenQASM 3.0 Zf£H ¥ % (Clk. Amazon Braket Python AF—XYON—2 32>
v1.8.0 & &K T Amazon Braket Python SDK @O/N—2 32 v1.17.0 LB BETT,

Amazon Braket Z¥]1® THEHA T35/ E(E. Amazon Braket ZBRMICT B HEN HV)ET, FIEICD
WTIk. TAmazon Braket ZEMI_T D, ZSBL TSV,

Braket & &M & 5% OpenQASM #eez HR—KNL TVETH?

UTFntEo> 3> Tk, Braket THR—KME ATV OpenQASM 3.0 DF—ZR B, AF—K X
N BROETZINBHERLET,

OtV a>ORE:

s HR—KRENTLB OpenQASM F—X

HR—KRENTWD OpenQASM AT—K X K~

Braket OpenQASM 7’5 J'Y

LocalSimulator T® OpenQASM N & E B BEED HR— K

OpenPulse THR—KRENhTWBDARL—2 3 &XE

HR—RNENTLS OpenQASM F—X &
Amazon Braket TIELA T ® OpenQASM F—R BN HR—KRENTVWET,

- FEDEHE (RBBIVOCYB)EFEY MDA TY JALERAETNET,
« cnot q[@], ql[1l;
* h $0;
s FEMRBPEREGE. T-NERAEICERATEERT,
« rx(-0.314) $0;
- rx(pi/4) $0;

(® Note
pi Ik OpenQASM DEHAZERTHY . NTA—RB[ELTHEAITD LRI TEREA,
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- BEROBES (BIFIC DOV TIE OpenQASM Tk Timy ERE) &, —RIIILZ—K~ATH—NT
ILEEERTDLEODBERRAT TSI, BLOCIZRVTZINTHERTEERT,
* #pragma braket unitary [[0, -1im], [1im, 0]] q[@]

« #pragma braket result expectation hermitian([[@, -1im], [1im, @]]) q[@]

HR—KRENTLS 0penQASM AT—K XU K
Amazon Braket Tlk, A TF® OpenQASM AT — KX MAFHR—KREhTVWET,

* Header: OPENQASM 3;
- HEEY NEF:
« bit bl; (%ffi: creg bl;)
« bit[10] b2; (Z%ffi: creg b2[10];)
- EFEYRNEE:
« qubit bl; (ZFffi: qreg bl;)
e qubit[10] b2; (ZFfi: qreg b2[10];)
- BIKNDA Ty U AEK: q[0]
« AJB:input float alpha;
- YIEqubitsDIEE: $0
s FINAATHR—RENTVBR S —hEFRL—2 a2
- h $0;
- iswap q[@], ql[1];

(@ Note
TFINAATHR—RENTVBY —KNIE, OpenQASM 703> 07 /NA A7 0/NF 1
HYNVET, chSsOT—REFRATIDICT—NERIMEH Y FEH A,

« BENBRY VAAT—M X2 Ko BE, RY VAHBREEYR—FEhTLVREA, BENE
Ry ORI, RATF 175 —NEWME qubits ARETT,

#pragma braket verbatim
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box{
rx(0.314) $0;
}

 qubitsE 7z lEqubitL AR £EDOBAIE L REDEIY KT,
« measure $0;
* measure q;
* measure q[0Q];
* b = measure q;

* measure q # b;

s BERAT-MXDVNE, BEEREORAZEA TS —MOIEFEELHEILZBILETD LT, EE
DAVNANERTARNICHBLET, o, ROTPFCRBLEFBIEFZERAL., REOFN
L—>32z2RBRI2RICEEN T T IRRICTNTOARL -2 a2V ZRRICERITLET,

* barrier;
« barrier q[0], q[1];
« barrier $3, $6;

Braket OpenQASM 759X

Amazon Braket THR— K& h TV OpenQASM 7’Z X avlk,. ATHOEHYTT,
« JAXTZIX
* #pragma braket noise bit_flip(0.2) q[0]
« #pragma braket noise phase_flip(0.1) q[@]
* #pragma braket noise pauli_channel
- BENBZTZIX
* #pragma braket verbatim
s BRRAT TSI
- ERTEBBRRAT:
« JREEXR Y N)L: #pragma braket result state_vector
« MEN KN Y U XRA: <code>#pragma braket result density_matrix</code>
- ABAETZIN:
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- FEMFAEL: <code>#pragma braket result adjoint_gradient expectation(2.2 * x[0] @ x[1]) all</
code>

« ZERICKDHERRAT"
- ¥RIE: #pragma braket result amplitude "O@1"
- HEZ: #pragma braket result probability q[@0], q[1]
- EREEERZA4T
- Hi#5{E: #pragma braket result expectation x(q[@]) @ y([qll)

« 78 #pragma braket result variance hermitian([[@0, -1im], [1im, @]])

$0
« 1Z7: #pragma braket result sample h($1)

(® Note

OpenQASM 3.0 I OpenQASM 2.0 &£ TMUBE#BRMEN H B 2., 20 ZFEAL TREREh T
045 Alk Braket TRITTEE T, L. Braket THR— K& hTLWS OpenQASM 3.0
DHEEIZ(E. qreg & creg MIELVX qubit & bit MEVEE, BXO/NEHEWVWSHY)
F9, AIEBXICEEVS DY, ChSsDEVICKELVWVEXTHRLITDIHEN HYET,

LocalSimulator T® OpenQASM D & E R #EDHR— N

LocalSimulator &, Braket ® QPU £ E A FN U RIZIIAIL—F—OEBRERE L TR
NTWEVWEER OpenQASM #EEZHR—KN L TWET, LocalSimulator TO&HR—KEh

<

WBDHEEZRICVUARNLET,

T— NMESF

OpenQASM fAHIA &K T — b
V72 NINER

VAN ARL—3Y
AAZLT — K

722N FIH

QASM 774 )L
H7IN—F>
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SEBEHEEDHIZ OV T, Tsample notebooky ZS8BL T &L\, OpenQASM DLt
BRICOWTIE, OpenQASM OV I7HA R ESRBLTIEEL,

OpenPulse THR—KRENTWVWBARL —> 32 £3E
HR—KNENTWVWS OpenPulse *—X &
Cal 700v J:

cal {

}
Defcal 70 v 7:

// 1 qubit
defcal x $0 {

}

// 1 qubit w. input parameters as constants
defcal my_rx(pi) $0 {

}

// 1 qubit w. input parameters as free parameters
defcal my_rz(angle theta) $0 {

}

// 2 qubit (above gate args are also valid)
defcal cz $1, $0 {

i"
7 L — A (frame):

frame my_frame = newframe(port_0@, 4.5e9, 0.0);
BT (waveform):

// prebuilt
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waveform my_waveform_1 = constant(le-6, 1.0);

//arbitrary
waveform my_waveform_ 2

{0.1 + 0.1im, 0.1 + @.1im, 0.1, 0.1};

AABZLT—REXYUTL—23 2 OB

cal {
waveform wfl = constant(le-6, 0.25);

defcal my_x $0 {
play(wfl, q@_xf_frame);

defcal my_cz $1, $0 {
barrier q@_ql_cz_frame, q@_xf_frame;
play(q@0_ql_cz_frame, wfl);
delay[300ns] q@_xrf_frame
shift_phase(q@_xrf_frame, 4.366186381749424);
delay[300ns] q@_xf_frame;
shift_phase(q@_xrf_frame.phase, 5.916747563126659);
barrier q@_ql_cz_frame, q@_xf_frame;
shift_phase(q0_ql_cz_frame, 2.183093190874712);

bit[2] ro;

my_x $0;

my_cz $1,%0;

c[@0] = measure $0;

EZ/NILADHI:

bit[2] ro;

cal {
waveform wfl = {0.1 + 0.1im, 0.1 + 0.1im, 0.1, 0.1};
barrier q@_drive, q0@0_qgl_cross_resonance;
play(gq@_ql_cross_resonance, wfl);
delay[300ns] q@_drive;
shift_phase(q@_drive, 4.366186381749424);
delay[300dt] q@_drive;
barrier q@_drive, g@_gl_cross_resonance;
play(q@_ql_cross_resonance, wfl);

Braket (& & M &k 5 7% OpenQASM #EEZEHR—KNL TVWETAH?
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ro[0]
ro[1]

capture_v@(r@_measure);
capture_v0@(rl_measure);

OpenQASM 3.0 EF R AV DHlZERKL TERFET S

Amazon Braket Python SDK, Boto3, £l ZfEH L TOpenQASM 3.0 EF X AY %Z Amazon
Braket /N1 A AWS CLI IZIAfETEE T,

COEITIAVOREA:

« OpenQASM 3.0 77O 5 LD Bl

+ Python SDK Z A L T OpenQASM 3.0 EF XAV ZRIER T B

« Boto3 ZHAL T OpenQASM 3.0 EF R AV EERT S

« ZfEAL T OpenQASM 3.0 # AU AWS CLI ZER T %

OpenQASM 3.0 7’07 Z LD Hi

OpenQASM 3.0 ZAV EER TS ICIE, £T. XOFICRENTVS, GHZ RERIERT D ERH
7% OpenQASM 3.0 7’AY 5 A (ghz.qasm) ZEAL £ 9,

// ghz.gasm
// Prepare a GHZ state
OPENQASM 3;

qubit[3] q;
bit[3] c;

h qle];
cnot q[0], ql[1];
cnot q[1], ql[2];

C = measure q,

Python SDK ZfEA L T OpenQASM 3.0 EF XAV ZEHT S

tEOZ7'OYF L% Amazon Braket 7*/V 4 AIZIEfE T % ICIE, Amazon Braket Python SDK &R M
Od—REZFERALUET, HIRDO Amazon S3 /N7 Y NOT—2r3 2 AD® "amzn-s3-demo-bucket s % id
B®O Amazon S3/NT Y RBICBEBRA TS EE L,
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with open("ghz.gasm", "r") as ghz:
ghz_qgasm_string = ghz.read()

# Import the device module

from braket.aws import AwsDevice

# Choose the Rigetti device

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
from braket.ir.opengasm import Program

program = Program(source=ghz_qgasm_string)
my_task

device.run(program)

# Specify an optional s3 bucket location and number of shots
s3_location = ("amzn-s3-demo-bucket", "opengasm-tasks")
my_task = device.run(

program,

s3_location,

shots=100,

Boto3 ZfEH L T OpenQASM 3.0 EFZ RV KT S

BFRAAVEERTDICE. ROBICRT &SIZ AWS Python SDK for Braket (Boto3) &
OpenQASM 3.0 X FHZFERATRFEEHYET, XKOO—RAIARY MME., EIZRLE, GHZ IR
REZMER T B ghz.qasm ZBRBL TV E T,

import boto3
import json

my_bucket = "amzn-s3-demo-bucket"
s3_prefix = "opengasm-tasks"

with open("ghz.gasm") as f:
source = f.read()

action = {
"braketSchemaHeader": {
"name": "braket.ir.opengasm.program",
"version": "1"

}I

"source": source
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device_parameters = {}
device_arn = "arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3"
shots = 100

braket_client = boto3.client('braket', region_name='us-west-1")
rsp = braket_client.create_quantum_task(
action=json.dumps(
action
),
deviceParameters=json.dumps(
device_parameters
),
deviceArn=device_arn,
shots=shots,
outputS3Bucket=my_bucket,
outputS3KeyPrefix=s3_prefix,

ZfEHAL T OpenQASM 3.0 R A9 AWS CLI ZER T 3

OpenQASM 3.0 7OJ Z LARIZEEFETAICIE., ROFIZRT KSIC AWS Command Line Interface
(CL) 2FERITBHEEDYVET,

aws braket create-quantum-task \
--region "us-west-1" \
--device-arn "arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3" \
--shots 100 \
--output-s3-bucket "amzn-s3-demo-bucket" \
--output-s3-key-prefix "opengasm-tasks" \
--action '{
"braketSchemaHeader": {
"name": "braket.ir.opengasm.program",
"version": "1"
},
"source": $(cat ghz.gasm)

} 1

& FEEE Braket /N1 ATD OpenQASM D HR— K~

OpenQASM 3.0 2HR— KT 2 F/N1 ADHBE, [action] 7 1 —J)L RiE, Rigetti KX lonQ F/\
A ADRDBICRT LS, GetDevice LARVAILK>THLWF IS 3a>aYR—KNLET,
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k

//0penQASM as available with the Rigetti device capabilities

{
"braketSchemaHeader": {
"name": "braket.device_schema.rigetti.rigetti_device_capabilities",
"version": "1"
},
"service": {...},
"action": {
"braket.ir.jaqcd.program": {...3},
"braket.ir.openqasm.program": {
"actionType": "braket.ir.openqasm.program",
"version": [
nyn
1,
}
}
}
//0penQASM as available with the IonQ device capabilities
{
"braketSchemaHeader": {
"name": "braket.device_schema.ionq.ionq_device_capabilities",
"version": "1"
.
"service": {...},
"action": {
"braket.ir.jaqcd.program": {...},
"braket.ir.openqasm.program": {
"actionType": "braket.ir.openqasm.program",
"version": [
nqn
1,
}
}
}

NI AFEHESR—KNTB2F/INAADFE, [pulse] 7 1 —I)L RA [GetDevice] L AR RICKR
EhET, XOAIE, Rigetti /N1 AD [pulse] 71— RERLTVET,

// Rigetti
{

& £E KK Braket 7/V1 ATD OpenQASM O HR— K~

75



Amazon Braket FEROYIN—HA R

"pulse": {
"braketSchemaHeader": {
"name": "braket.device_schema.pulse.pulse_device_action_properties",
"version": "1"
},

"supportedQhpTemplateWaveforms": {
"constant": {

"functionName": "constant",
"arguments": [
{
"name": "length",

"type": "float",
"optional": false

I
{
"name": "iq",
"type": "complex",
"optional": false
}
]
},
},
"ports": {
"qo_ff": {
"portId": "qgo_ff",
"direction": "tx",
"portType": "ff",
"dt": 1le-9,
"centerFrequencies": [
375000000
]
},
},

"supportedFunctions": {
"shift_phase": {

"functionName": "shift_phase",
"arguments": [
{
"name": "frame",

"type": "frame",
"optional": false

iy
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{
"name": "phase",
"type": "float",
"optional": false

}

]
},
},

"frames": {
"q0_qgl_cphase_frame": {
"frameId": "q@_qgl_cphase_frame",
"portId": "qo_ff",
"frequency": 462475694.24460185,
"centerFrequency": 375000000,
"phase": 0,
"associatedGate": "cphase",
"qubitMappings": [
0,
1
]
.

iy

"supportsLocalPulseElements": false,
"supportsDynamicFrames": false,
"supportsNonNativeGatesWithPulses": false,
"validationParameters": {

"MAX_SCALE": 4,

"MAX_AMPLITUDE": 1,

"PERMITTED_FREQUENCY_DIFFERENCE": 400000000

LTOEDIBTA—ILRIEITLTVET,

R— B (ports):

BELLER—NOBEE7ONTAICMA T, QPU TESENTWVWBERER DI (extern) F/\
A AR—NZRBRTIENTT, CcOBEICVUARENTVEZIXNTOR—MF, I—H—HFEEL
7= 0penQASM 3.0 AV S LARTEMBEBAFELTEMICETENTVET, R—rDEMZ'O

NTARRDEH)TT,

& £E KK Braket 7/V1 ATD OpenQASM O HR— K~
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« 7R— N ID (portld)

« OpenQASM 3.0 THRBIFELTETENER—BM R,
« 731 (direction)

« R—hOFBE. RZATR—FRENILAZZEEL (FEKR "txa ), BER—KNFNILRAZZEFL
£9 (FEE "rxa )
« IR—KNR A7 (portType)
« COR—NIEEIDTII2ORAT (RZA47, Y7 F v, ff[ERBREE] & L),
. Dt (dt)
s BELER—NO 12O TINKBATY 72X IV EMNORKHE,
- EFEY NY Y EZ Y (qubitMappings)
s BELER—NIEERTZIEFEY K,
« AR (centerFrequencies)
e R—FMEDIXTOERMEEFA 7L —ALFERI—HY—ERZFADTL—ALICEETSHLFE
BEOUARN, FHICOVTE, "T7L—4L Z2RLTLSEZL,
« QHP BB ® 7' O/NF 4 (ghpSpecificProperties)
« QHP ICEBOAR—NCEITZIEFO7ONT 1 OFMZE RS, #7723 >0X v 7,

7 L — A (frames):

QPU TEEE NEBHEREZONBTIL—LE, THSOTL—LOTONT 1 ERELET,
COBBLUARENTVBINTOTL—LRK, I—H—#%{EL T 0penQASM 3.0 7OJ S A
RMTEMEBRETELTEHCESEATVET., 7L—LA0BNTONT A BROESYTT,

« 7L —A4 ID (frameld)
« OpenQASM 3.0 THEBIFE L TETE N 7L —A%R,
« 7R— I ID (portld)
e 7JL—AICBEERFSNEN—RDITR—K,
- BR¥ (frequency)
« 7L—LDOF 7 # )L SOYIEAKEE.
- HOEKEER (centerFrequency)
« 7L—LOBARBTEHEOH L, BE., 7L—ARPLARBORAY) OFBFEOTEHIEIC O KB
BTEFET, CORBR. ARBARIFLEARBLYSOMENDTILZNICE EXDIHBEN BV E
T, mHEOERRIE/NT X —XTHERETEXT,
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« {I# (phase)
« 7L—LDOF7 2 )L~ WA,
- BE TS5 — I~ (associatedGate)
s BELET7L—AILEERIFZT—N,
- EFEY NI Y E> Y (qubitMappings)
c BELET7L—AILHERTZIEFEY K,
- QHP BE® 7'O/NF 4 (ghpSpecificProperties)
« QHP ICEBO 7L —AICET2BRFO7ONT 1 OFfBERT, 723 >0OI V7,

SupportsDynamicFrames:

OpenPulse newframe B Z B L T7 L —A% cal £/l defcal 7OV I TESTEDHESH
ZRRRTRENTT, false DFE. 7L—LBEICVARENTWRIL—LDO&ETOTS LA
THEATEEXT,

SupportedFunctions:

FINA ATHR—RENTWVS OpenPulse BEIZMZ T, TS DBEKRICEET 358, 51 HEA
7. RYERA 7 ZFERLE T, OpenPulse DO FERAHIIC DWTIE, TOpenPulse specification
ESRBLTLKESVY, BESTWE., Braket A TZHR—KNLTVWET,

+ shift_phase

« 7L—LOuHEEEELEELET7RNUET,
» set_phase

« 7L—LDuBZEEEL LEICKRELRT,
» swap_phases

« 2207 L—LBTHNHEZERADYTLET,
« shift_frequency

« JL—LDOBAKBEEELIELTFT7RMLET,
 set_frequency

« 7L—LOERBEEEL LEICHRELET.
* play

« BIEEZAT21—)LUET,

 capture_v0
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s FYTFYIL—LDOEZEY RLYARIZERLET,

SupportedQhpTemplateWaveforms:

FINAATHERATEDBERAOBEFER, BLREZTNSICEETZ5I AT 2BRLET, T
7 #)L N T, BraketPulse @ I XTOFNAATHEEZFADEFEIL—F %2 HLET, ThSD
ILWN—=—TFRFLULATOEBY) T,

Constant

Constant(t,T,iq) = iq
TRREFEOREE T, iq FERXRKTT,
def constant(length, iq)

Ho>T>
Gaussiantc 10 A Zal 1))

ez o0 (3 (5)) - zeE e (-3 (5)7)]

TRRREORE., cldHIT DR, ARIRIETT, ZaE & True ICERET D &, I TICH
7Y "AEL, BREOBRBRBERTRICEOICELLBEZDEDICBAT—IEh, BXKTAILLKE
WET,

def gaussian(length, sigma, amplitude=1, zero_at_edges=False)

DRAG /O T~
DREAG Gaussianit 7. 0.0 A4 | ZaF ()

1—ZaE*eXI;4(—%(§c—r)2) <1 — zﬂtg%) [exp (_% <?>2) — Zal x exp <_

TRREFEORE., oAV T DR, BREBHNTIX—Z, ARIRIETY, ZaE % True ICRRET S
E. WBT—NZKRBHUDBRE (DRAG) VST A7 EY MAEL., BREOBEBIFEK TRIC

FOLCELLKBRRSICBAT—IEh, EEEAFZATAILBZYET. DRAG RFEOFHFMIZIOVWT
l&. 3XZ TSimple Pulses for Elimination of Leakage in Weakly Nonlinear Qubits; Z#Z8B L T &
W

N
—~
o
SN
N—"
DO
N——
_ 1
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def drag_gaussian(length, sigma, beta, amplitude=1, zero_at_edges=False)
REBEBFEBILHIR/INILA
Erf Square(t,L,W,0,A=1,ZaFE =0) =

erf((t —t1)/o) + erf(—(t — t2) /o)
2 x erf(W /20))

A x

CCT,. LEWRTNTFNRFEORES LR, oI YZ2OIAUEENYEIESTHYDOEREE, t1=(L

-W)/2, t;2=(L+W)/2. AKIRIET T, ZaE Z True ICERET D &, ADITUICATEY MHE
U. REOHBREKRTEHICEOILELLKBEDIELSICBAT—IIEn, RRKTAILKRYET, XD
NiE, BEOBRAT—IEhic/N\—23>TY,

Erf_Square(..., ZaE = 1) = (a x Erf_Square(..., ZaE = 0) — bA)/(a — b)

Z T, a=erf(W/20) TH')., b=erf(-t1/c)/2+exf(t »/0)/2 T,

def erf_square(length, width, sigma, amplitude=1, zero_at_edges=False)

SupportsLocalPulseElements:

R—K, 7L—L4L, BEBEONIAERZdefcal 7OV IV TO—HILICERTER L ESH &R
BRLUET, EN false DIFE, BERXF cal 7OV I TERTILEN BV ET,

SupportsNonNativeGatesWithPulses:

NLVATOTSLERAEDETERATATTF—RNEFERTERHESHZRRLET, iz
. ZRACERAZAEFEY MIXRUL Tdefcal ZEALTY—hE2ERT DB, 7OT75
LATHT—RDRSBIRATATTF—hEeEATDLBTEERA. XRITAT7—HD
nativeGateSet ¥F—DUANE, [F/N1 AKEE] ICHY FT,

ValidationParameters:
UTEE0, NIAEZEORIIEREZTLARLET,

« BIEDZRARAT —LIBAIKIBE (EEH L VBEZHK)
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« Hz BUTREE NP0 ERERORAERE EE
o RPN ARAEEERE (B & 14)
o BNV ARAEGRRE (B EA)

OpenQASM THR—RENhTWVWBRARL -3, R, BRRX(47T

ZETFTINA AN YR—KNT S OpenQASM 3.0 DEEEEZER T B ICIE. T/N1M AKBEOH DT
[action] 7 1 —)L RA® braket.ir.opengasm.program ¥—&ZSBL TSV, flx

(&, Braket REXI KNI Z1L—F—SVI THR—RENTVWBIARL =23V ERKRE1(T %
RICRUET,

"action": {

"braket.ir.jaqcd.program": {

iy

"braket.ir.openqasm.program": {

"version": [

1,

"actionType": "braket.ir.opengasm.program",
"supportedOperations":

Il1.®Il

"ccnot",

"cnot",
"cphaseshift",
"cphaseshifto",
"cphaseshiftol",
"cphaseshift10",
"cswap",

ey,

cz",
Ilhll’

i,

"iSWap",
Ilpswapll ,
"phaseshift",

rx",

Iy,

rz",

ST,

si",

L

& £E KK Braket 7/V1 ATD OpenQASM O HR— K~
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"SWap",
Iltll’
Iltill’

vy,

vi",

X,

xx",

Xy,

Yy,

Yy,

z,

1,

"supportedPragmas": [
"braket_unitary_matrix"

1,

"forbiddenPragmas": [],

"maximumQubitArrays": 1,

"maximumClassicalArrays": 1,

"forbiddenArrayOperations": [
"concatenation",

zZ

"negativeIndex",
"range",
"rangeWithStep",
"slicing",
"selection"
1,
"requiresAllQubitsMeasurement": true,
"supportsPhysicalQubits": false,
"requiresContiguousQubitIndices": true,
"disabledQubitRewiringSupported": false,
"supportedResultTypes": [
{
"name": "Sample",
"observables": [
nye

A

ng

"

i

"hermitian"
]I
"minShots": 1,
"maxShots": 100000
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},

{
"name": "Expectation",
"observables": [

X,

Y,

z,
Ilhll’

i,

"hermitian"
1,
"minShots": 0,
"maxShots": 100000

"name": "Variance",
"observables": [

X",

y ’

"Z"’

Ilhll’

Ilill’

"hermitian"
15

"minShots": 0,
"maxShots": 100000

"name": "Probability",
"minShots": 1,
"maxShots": 100000

"name": "Amplitude",
"minShots": 0,
"maxShots": @

"name": "AdjointGradient",
"minShots": 0,
"maxShots": 0
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}I

OpenQASM30 T /A AX%&2Z1L—KT D

OpenQASM3 T/ A X%Z>Z1L—hTBICR., 779Xt EZFEALT/ A AXERARZEML E
¥, flRE. ARO GHZ 7O L0, /AXOZVWN—23222 31 L—KTDICE. RO
OpenQASM 7OJ S L&EELET,

// ghz.gasm
// Prepare a GHZ state
OPENQASM 3;

qubit[3] q;
bit[3] c;

h ql@];

#pragma braket noise depolarizing(@.75) q[@] cnot q[@], ql[l1];
#pragma braket noise depolarizing(@.75) q[0@]

#pragma braket noise depolarizing(@.75) q[1] cnot q[l1], ql[2];
#pragma braket noise depolarizing(@.75) q[0@]

#pragma braket noise depolarizing(@.75) q[1]

C = measure q,

BR—KRERTVWBRIRTOTZIN /A AERZEOHEERDIVARNIRLET,

#pragma braket noise bit_flip(<float in [0,1/2]>) <qubit>

#pragma braket noise phase_flip(<float in [0,1/2]>) <qubit>

#pragma braket noise pauli_channel(<float>, <float>, <float>) <qubit>

#pragma braket noise depolarizing(<float in [0,3/4]>) <qubit>

#pragma braket noise two_qubit_depolarizing(<float in [0,15/16]>) <qubit>, <qubit>

#pragma braket noise two_qubit_dephasing(<float in [0,3/4]>) <qubit>, <qubit>

#pragma braket noise amplitude_damping(<float in [0,1]>) <qubit>

#pragma braket noise generalized_amplitude_damping(<float in [@,1]> <float in [0,1]>)
<qubit>

#pragma braket noise phase_damping(<float in [0,1]>) <qubit>

#pragma braket noise kraus([[<complex m@_00>, 1, ...], [[<complex ml_00>, ], ...1, ...)
<qubit>[, <qubit>] // maximum of 2 qubits and maximum of 4 matrices for 1 qubit,
16 for 2
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Kraus fEf &

Kraus ERZEZERTBICE. NRUYITADUARNZRVIEBLRGTL, YRUYIRADBERZR
ERRBELTHILET,

Kraus tFZEZFERA T 258, XORISEFELTSEETL,
« qubitsDEE 2 BHEADCEWRETEFRBA. COFIRIE., AF—YOREDEZRICL > THREET
TWEY,

* BIBUVARNDREI BDBHRTHILBEN BN ET, 2FY., 22NNV Y TADHKTIERT B4
BENFHUET,

« EAETRNY Y O ZABROAEH 22 Umabls ez s tddH ) EH A, DEV. 1qubitiCid 4
BEOIRNIYHA, 2qubitsiCik 16 HOI R Y O REVSHIBRIHYET,

s REESNEIXTONRNIY AR, B2ICEZNL—ARTF (CPTP) OFRHKFZHEZLTWVWET,
* Kraus FRR L EERKRORE., BUNNI Y VRALBIBENHY KT,

OpenQASM 3.0 £ L =Qubit® B EL#R

Amazon Braket &, Rigetti7*/\ 4 A T® OpenQASM R DY EBqubitRFEZHR—KN L TWET (Gl
ICDO2VWTR, 2550R—TJESBLTILKEETVY), T4 —7 BEFEHE TYEqubitsZFAT 254
&, BIRU EF7/NA ATqubits A ERFEE N TWABR e ZBERLET, £LEFE. KDY ICqubitL P A&
EERATBHBA. Rigetti /51 ATt PARTIAL (259 H0) BESBEA T T 4 )L N TEMIC )
-

// ghz.gasm
// Prepare a GHZ state
OPENQASM 3;

h $0;
cnot $0, $1;
cnot $1, $2;

measure $0;
measure $1;
measure $2;
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OpenQASM 3.0 ZEA L ZEEBN I /NAI)L

Rigetti ® lonQ B EDR A —TREE NI EFIVEI - TEFERERTIZDES. BEZM
ABDERL, ABZEBLEESYICERICRTIDRSICOAVNAT—ICERIDENTER
T COBEBRIBFFNEINAIINEFENKT, Rigetti /N4 ATk, EREFEILEEEORS
ERTDORCREFENDEDZERICEETEERT, HROBEBDT DA ZRFTDICEK, RIETR
DIV—J3AVHTRATAT T NEFERATIVENHVET, RE. lonQ FERLEOETZNE
AVNAILNDOHEFR—RLTVWR 1S, BRADIXNTOBTEZRENBRY VATHUCHSENH
WERT,

OpenQASM Tld, I—RARY VAOABEICEENE TS INEATRNICEBETEETRT, cOT TV
NIk, \N—=RIJITOELARILANANIL—F > TREEENT, RElLEhFEA, XAOTI—KR
fili&, #pragma braket verbatimFALITFT A7 EFEAL T NERRITEIHEERLTVE
9,

OPENQASM 3;
bit[2] c;

#pragma braket verbatim
box{
rx(0.314159) $0;
rz(0.628318) $0, $1;

cz $0, $1;
}
c[@] = measure $0;
c[1] = measure $1;

BIRRARNTZ 0T 4 ABE, BREWNEINAILN7OAOFEMIZ DOV T, amazon-braket-
examples github J7RZ N U2 &% % Verbatim compilation 3> 7 )L /=K7Y O &SBLTLKEE
(A

Braket 1>V —)L

OpenQASM 3.0 2 AU A" Amazon Braket 1YV —J)LTRIA, BETEEXT, OV —I TR,
BEOEFRRAVEEFEIDIRICELOEFAUEFRAVIEERZERZ OpenQASM 3.0 THDOZ &
NFTEEXY,
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Amazon Braket FAROY/N—HA4 R
TNV —A

OpenQASM &3 X T® Amazon Braket J—> 3 > TRIATE X,

Amazon Braket T® OpenQASM OERAZRBTZI OO/ — RN T Y IOHIZ DOV TIE, "Braket
Tutorials GitHuby ZZBL T EE L\,

OpenQASM 3.0 ZFAL QB DFTE

Amazon Braket [&. [shots=0] (E#) E— RTERITIDHEE. 7 FNRII1L—&—&0-
AN ZAL—3—0OEATAROHEZYR—NLET, chid. BEHEEISZZFEALTERE
£, (TEIZIQEEBEITAICE. ROFRNOI—RICRENRTVEI RS, BYIETSIN %R
ELET,

OPENQASM 3.0;
input float alpha;

bit[2] b;
qubit[2] q;

h qlo];

h q[1];

rx(alpha) ql[o];
rx(alpha) q[1];

b[0] measure q[0];
b[1] = measure q[1];

#pragma braket result adjoint_gradient h(q[@]) @ i(q[1]) alpha

T, B2cONFA—Z2ZHRNICVANTEIRDYIC, 7ZIXYATAll F—T)—REZEETS
CEETEET, chllkY, UARENTVWBRINTD input NTX—RIZETIAENFTEE
hET, 2FV), alllF. NTA—ZOBEHFFEBILCLZVESIZLEBREF—TD—RTT, COEE. X
DPIRDI—RORSBTSIIZIBETDEICHRYET,

#pragma braket result adjoint_gradient h(q[@0]) @ i(q[1]) all

Amazon Braket ® OpenQASM 3.0 R%E Tk, B2 DERE, TUOVIE, ILZ—rATHF-NT
I, SumATH=NTILBE, IRXTOFTHF—NTILRATHAHR—REhTVWET, A%

BEI2LEIFRAITZIHENERAER expectation() BRRICTYETITRIHENHY, 47
H—NTIOZRENIMEATZIEFEY NZBARNICEETZIHEN HET,
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OpenQASM 3.0 2FFAL =B ENEFE Y NOAIE

Amazon Braket "Bt T 5 O—HIRER I NI Z AL —Z—EO0—HDIBEIXNIVY IR
TaL—2—i. EEROEFEY NOYTEY NEBRWICAETE S OpenQASM 7’09 5 LAk
BIBDENTEERT, COBBERBPRAEEEFEN, &KYRX—YY NER>LMENEETFFE
ZHEEICLET, fIZEE, KOOD—RAZRY NTR, 2EFEY hOERZERL, 2BEBDODET
EyRhE2AEETICRVODEFEY NOXLZERETEET,

partial_measure_gasm = """
OPENQASM 3.0;

bit[1] b;

qubit[2] q;

h q[o];

cnot q[0], q[1];

b[@] = measure q[0];

OB q[o] £Eq[l] D2 DOEFEY NEF I>EFRENGYVEITHN., CCTRHERIDEF
EYNORENDKZREITSDELET, ik, qubitf0] DIREZREL, TOFERZHHEEY
b[0] ICfRTFET S b[0] = measure q[0] PITICL>TERBEENET, COIPPBENS TV AR
79 %(C1&, Amazon Braket IR ITZO—HILREXRI NI ZIL—F—TRXOO—RZELT
LET,

from braket.devices import LocalSimulator

local_sim = LocalSimulator()

partial_measure_local_sim_task =
local_sim.run(OpenQASMProgram(source=partial_measure_qgasm), shots = 10)
partial_measure_local_sim_result = partial_measure_local_sim_task.result()
print(partial_measure_local_sim_result.measurement_counts)

print("Measured qubits: ", partial_measure_local_sim_result.measured_qubits)

TFINAATHDRENF HR—REhTWBHLESHIE, [requiresAllQubitsMeasurement]
7 14—)LR® action D7ANT 1 ZFAXNBD ETHRTEEXT, TOZO/NT 15 False DIFE
&, BOBRAEASYR—BREhTVET,

from braket.devices import Devices

AwsDevice(Devices.Rigetti.Ankaa3).properties.action['braket.ir.opengasm.program'].requiresAllQu
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ZMFE., requiresAllQubitsMeasurement ik False T3, chik, BTFLEITXNTHETF
EYNZAETIHENEVCEEZRLTVET,

KEBRHEZRETS

KRR EMEEICKRY), TAMNFHREA, ILWY T NI I THRENSrFECBAEShEN—RDIT
T OEATEEFT, cnsOMEER, BEARZBASDTNAAONT #—XVAICEEEERS
AEEMEAN B ) T, Amazon Braket SDK ZFEAL T, RAVZEICEBNAY 7 NI T a 8
BHICEMCTEET,

EREEEFERATRICE. BFRZATEERTDEEIZ experimental_capabilities/V T X—
REEELET. CONTA—R%Z IZRELT"ALL", TORRAY THEATRESR TN TORBRIEEE
ZEMCILET. ROBIF. FNAATERRERITIDEEZICERRBEZEMC TS AZEZRLTY
S

from braket.aws import AwsDevice
device = AwsDevice("arn:aws:braket:us-east-1::device/gpu/quera/Aquila")

task = device.run(

circuit,
shots=1000,
experimental_capabilities="ALL"

)

(® Note
ChSDHBERFEBRNBEDOTHY ., FTERLUICEEE D AEMENBVET, T/NA1AD
N7 3= ARG LHAENATVRAREGELRDBEENHY ., BREIEEARL—aE
BEBIFENFBVET, FAVIECEBBEZATHNICEMCTISEN BV ET, &
DINFX—=BDOBEWVWRAITE, BEOT/NA AKEOHANERENET,

chOtEIa>ORAE:

« QuEraAquila TOO—AIINFFI1—Z—_2J0\OF I tA
« QuEraAquila DN=)LBAXKNINDOT Ot A
« QuEraAquila TORA RBEDAXRKNINDOT IO A

(7 RNZARN) REHEZRERTS 90
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« IQM 7N A A D Epay B 3%

QuEra Aquila TOAO—AILFFI1—Z_2TINOT7 IR

O—ALFF1—Z7 (D) k. DAZI A XABERZEE/NE —2 25 D# L L BRE 4% 17 54
74—=)LRTYT, LD 7 1 =)L RiF, 7]7\'}7747\7?] ZENZ-ICE>TEFEY MCEAL
X, e, B—BEREFHEVI-RRU-U1-RRUBEFANMEKTEZIETEY N2EBAD
TRTXBZEFEYRMIHLT, BBINIINNZTUZRBRLET,

H#9:

O—AINFF1—Z_2TJHWBOZEENRER—"2F AHS T7OT AL EICHARIAAXATEERTH,

AJZLAQOERTHICSESVTRAETT, O—AILFFI1—Z2TBORRIE, tEI'CF'aﬁ!l’ﬁ‘dbd:U
BTL, IXTOENEONRTTHAIXENHYVET, cSIC, O—AILFFI1-—Z2TRBEOND
X—RFEBEFNICR D THERENE T, BEHWNIE. Braket SDK DRFEDT/NA AZONT 1+
2> 32 aquila_device.properties.paradigm.rydberg.rydberglocal [CRRENET,

HEEE HIPR:

O—ANTFF1—Z_2T0BBOREESH/NIIINRN_TOTEHEOICKEESNTWVWREESTE, O—
WINFFL1-—_2JWEeERITIEFTOTSLZERTITIDEEK. T/NA AT, Aquila D7’
O/NT 4 @ [performance] V2 a > ICRREBcAhTVWS T2 BRIV EEERETIE—L VAN KE
LET, O—HIINFFI1—Z2TRENFTERBEEE. AHS 7O ZL0ONIIINZTA50O—
WINFFI-—_VITMBERATE e z2EHHOLET,

QuEra Aquila TOO—ANLFFI—Z2TIANOT 7R 91
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Analog Hamiltonian simulation Spin terminology
qubits spins

global driving field -f amplitude —»

(time dependent) transverse
(IIXII, IIYII) field

phase — F v F F F v v

(time dependent)

detuning —»
(time-dependent)

local detuni L longitudinal
ocal detuning ugny £
(time-dependent) ( ) field

Bl

1.

AEVRTHAY - MEBEOERZI1L—hT2D

BEZORIBEEMNMEFEAEAOBUBSOEREREUEAZEFEY NCEADOICKL, BE
BOFF1——Jc0—ALFF1—Z2 00N AEAOMESOHELRENIEREZE
FEYRNIEAFET, O—AWINFF1—Z2JHEZZRNICHE TS LT, KYEMEAE
VRZEVZIL—RTEERT,

 EEEHREEERT S
H> 7)./ — K7 Y9 TSimulating lattice gauge theory with Rydberg atoms IZl&. &% 72 %&kFF
HMICTZ—U2T32EEICI BRFHEFBEEOHRLDREFNMRBLEVLSICTEDHEN RENT

WET, COEBATYZTOH, O—AINFFI1-—Z2J#BEEPL,. AHS 7O T LEZO
BEOFGEREN SHEXD, ROFEELZ AL —MLEHETET,

. MESRBECEEZERT S

Aquila TO MWIS BEZBRT D FEN, Y27 /—K~7T Y2 "TMaximum weight independent
sets (MWIS) IERENTVET, BUARIZ 7O/ —ROEAZEERTHLHIC. O—HILTF
F1—_2TWHWEBNEREIhET, JZ270I V2, VUI—RRUBEBMMRICK > TERE

QuEra Aquila TOO—ANLFFI—Z2TIANOT 7R 92


https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/analog_hamiltonian_simulation/07_Simulating_Lattice_Gauge_Theory_with_Rydberg_Atoms.ipynb
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/analog_hamiltonian_simulation/08_Maximum_Weight_Independent_Set.ipynb
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NET, O—NWUNTFF1-Z2 T8 —BERREN SHOTHRYICKELTERE, RN
MWIS NZILKRZTVOERRECBITIZDZET, BEOERRARONMIET,

QuEra Aquila D h—J)LBEZAXRKNIANDT IR

N—LBDHAXRNIOHEZERTIE, BTZRESULEDFAXANIZEETERT, COMEZ
HERATAE, AHS7OJTLADRFEEZ., Aquila DBEDOHEZEXD yBIFROEBMORE(C
RENSBBIZENTERT,

H%9:
R=ILBIAXN)DOHZERKEE I 0.000128 m (128 um) T,
BERE &R :

FINAARATAONT 4 R—T EGetDevice MU H U ICRRENDHEEE, SIEHESCOEEO TR

ZERBMLUET, AHS 7OV LN BENOHEZBADIRFREZFEATS L, REBRENfBARTS

CENFRENET, FAVERD pre_sequence DELTFHLABWVW O OBANEZX DD, T
ICHIHALENEBEEZSIEANBYET, COLSBEERF, Z<OREFEEDITICHREHE<SEN
£,

IR

1. RYREB1dBLVEIJRE

QuEra Aquila O h—J)LBZAXRNUANDT oA 93
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FRF#HE, BLZDLSBEER., RYREZFRFHRICHLRTERT, ChSOEFILOKLYE
WADAEVAZTOVZ3E209%IC,. RLUVAOZ y BIEFTICRELE T,

2. NEBIAXNITRAVDRTZZEILTDAR—AZERT

/—K7 v 24| TParallel quantum tasks on Aquilay &, FABEOAXRNUDOZEIE—% 120
RFERECEETSET, MAAREREBZRARICERATSAEZRLTVET, FATRE
BEFAZWEE, &YB<OOE—EZBEETEET,

QuEra Aquila TOXA R AXRNIANOT IO A

BARNBIDAXNIKEZERATSE, BEIZTHOEAREZEKLTIAXNIZEETESR

¥, AHS 7OV ZALATR, RFREHENNDEEFRTRIISNTITILREENE T, FEN 2 DDJR

FHA M0y EREFE, EOREUT) TH2H, HMERLINERESELZDS (BBR1TTHI)L

ENFHNERT, FARNBIAXRNIBBELCKY, RNMTEARYI NE<BILESH, &) 214 NEFEFHE
BZERTEET, COILEMERGF., EFAOI—IVUY REROKNEHZZEELEFEAY, EL
DRFAFEVICEVBHETZITZLODIRFEERTEERT., TR INEHR=HAKRFTT,

H%:
ZARNEDAXN) OHFRNTEREE 0.000002 m (2 um) T,
HEREHIPR:

FINAAZTONT 4 R— EGetDeviceM T H U ICKRRENDHEEIC K, BROBBED LRABIE
MERMENETET, AHS 7OV T AN BEOMEZBADIRFEREZFEATH L, REBRENEK
ITRENFEENET, FATERD pre_sequence DA TFHLEV O OBEHNBX D0,
TEICHAPENEHEZBI BB ET. CORXOSLBEEF, ZL<OEFZEFOTICHREMLS
BhET,
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https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/analog_hamiltonian_simulation/03_Parallel_tasks_on_Aquila.ipynb

Amazon Braket FRAOYN—HA R
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1. NEBBFERZFDOFETART

AEBERAMNITRE, —BORETFCRLEVEESSARARLACHIRTEERTES
¥, ERTNEHEL TR, SAKRT. ABKT. DIXBETFE, VKON OEREF BV E
¥,

2. ABARBKFITI—

AHS 7O 5 LTR, HEAARRIRTHOESEBETH L THREhET, THREX
1MCF2E. RMTERORKICL > TRFBEEERTIAELERICHTIHBIES 1
b, BRBEFRTRATONERAELY) AACERTE ST, TEINEHIE, BaoRBAHE
Bt % $5 D Shastry-Sutherland ¥ 0D 7 7 21 —T79,

IQM F*/N A A D B Bl 5%

IQM T*NA AQENERKE, PEEBRAUE MCM) ET7 1 —RT7ADT—RARL =32 ZABEICL
XTo ChSDHEEICKY, BETORREPHEREEL., FAENEODYIEETFEY NENAKEEZ
BALEESEBEFTIIVALEZRETEERT., CORRBRBELCRY, VY—AVRZzO LB LE
FPILAVXLZHERL, BEFIT—BABSLRVO IS —BERF—LEZWHRTEXT,
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BEERGDD:

« measure_ff: 74 —R73D—REHDOAEZRETZ LT, EFEYREHEL., BR%E
J14—RNYIOF—IZREFELET,

s ce_prx: MEENLET7A—RNYIF—ICEHERTSNEFERY 13 REBZAEL LBEICOHK
BHAZIhS, dENAFETHEBE A CEGEZREELET,

Amazon Braket l&, OpenQASM, Amazon Braket SDK, & &7 Amazon Braket Qiskit Provider %Z {#
ALUTEHNWEREZESYR—MLTVET,

H#9:

1. measure_ff SN T A —RNYIF—F—ZTHI2VENHYET,

2. cc_prx k&, measure_ff & T, U7 A1 — RNV IOF—ZFRALTETIIXLENHYF
95

3. E—OEKTE, EFEYRNCHTEZ T —RT7FD—RIFE, TOEFEY NBEFEEIINOE
FEYRNTHD 1 D2ODEFEYNIK > TOXAFHTEXRT, ERORE T, EXDFHERT
BEDIENTEEXT,

a. Pz, EFEYRMIAEFEY R 2L 2THIHAETATWVWSEFES, EFEY M FRUERE
NEFEYRNIICK2THEITAHRENTEEFEA, EFEY NI EEFEY M2 OBICHIE
NMERETNDEHRICHN (FIR) EdbY)EtA. EFEYRN2E, EFEYRNR2ICHTSZ TS
TAT7BE)EY NFERTENBVRY, EFEY N3 (FEREFEY M) THEATEET,

4. HfE. AULTIL—THAOETFEY NICOAXBATEE T, IQM Garnet & KT Emerald 7/V1 A

NDETEY NTI—T1F, TROEKRICHYET,

5. Chon#eerBA 7O T AR, BBENETOJSALELTEAETIHREN HYET, EE

WE7OJZLOFMDOVTIE, "OpenQASM 3.0 ZFEAL ZZFENBEI/NAI ) E2SBL

TLEEL,

HBEHIRR:

MCM &, 7O LADT7 A —R7AT—REIEIZOKERATEET. MCM OFER (0 £ 1)
NFRAVEROD—FHELTREND CERFHYERAS
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- o Q 06 0 O

120" 117! * S _ ¢ 4_¢ S_¢ ¢
"k AR K e » o o o
@ 18 [:1?: ,\5_2; o 49)0 044 Ll R et Y
o ‘e *:' % KRN
o, o0 _o%0 o & a e e e
@ ‘Ij-"dl ‘/g‘ \"/.f".\W/.r"‘\W/./‘ \‘\ "/‘ \’\ "f‘ \.\ i
- N \_,1/! \_4;1 A - 3’
o ** *%:° e
_ Ly T _ T _& 4_¢ 4_4 & _+o
’e‘ "/4; “ ‘t E 1 = ‘0 0@0 0@o 5 ’\9 0( 6’10
_ - £ \ [
® 5. ”f’ @.@‘@.@‘e ‘®’°°\ %, @
| | il
- e R e P e -
@® Group1 ) Group2 @ o o
® Group1 ¢ Group2 @ Group3 () Group4

ChsOEGICE, MHEOIQM FNAADEFEY RTIL—THFERRENTVET, Garnet ® 20
EFEYRNTFNA ALK 2 ODOEBFEY RTIL—THEEN, Emerald ® 54 EFEY M7 /N1 AIZ
FE4D20EFEY NTIIL—THFEENATVET,

51
1. 7TOF147838)EY NZKBDEFEY NOBFRA

RHEFEVEY MARL—232ZERATD MCM E, 1 DOERERTHATEFEY N Z2EBEFA
TEXRT, chilkl), ABRODREEHNBREEN, EFTFNAAOVY-AERRNELELE
ED

2. TOTFA4TREY RTUY JIRE
BV RE 1%, /EJ;E%*%L_E'DL\‘C EYRZ7VYTREZRELTEBEARL—>3 > %ZEAL
ijo L.o)gé L_J'\U M%*ﬁbﬂ%%ﬁ&ﬁ’):tb‘féijo

3. TLAR—FT—>3>EE
RETFTLAR—T—23aEF, O—HILEFARL—>3E MCMASOLTHEEHREFERALTE
FEY NOREZEELET, Y'—NTLR—FT—>3>20 TR, EFARL—>3 2 2EETDH
FIZ, EFEYNEOT—RZ2EZELET, COERRICIF, EFREH/IE, AIER—ADEF]

vE1—FT42T, BFBEOIDOETEBBBICHITZ2ELANBEH TN —FUOFEaEhTVE
ED

4. BHEFRODZaL—>3
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BHERE, T-FEFEY K REOEOh, REAEZELUTEFRO /A XZ2ETIIL
LXT. COTTO—FTR, T—RERLREZEZRZRINIC, BENEFEY FZEHEALR
o /AXRFYRILGE, RRICBEBAEALET—MEREBICL > TERIATEET,

BHEROEAOFHMICOVWTIE, fDHlE Amazon Braket notebook repository TSR L T &
(A

Amazon Braket T®/\ )L A &4

NILAER, EFOAVEI—XRAOEFEY N2FIT257FO7ESTT. Amazon Braket D4
EDOTINAATE., WILAHIEBELCT VAL, NIAZFEAL TEEZIEETEEXT, Braket
SDK F£7=(& OpenQASM 3.0 ZFEAL T, $% L& Braket API A SE$E, NILAFEHICTIEAT
EFET, £, Braket TONILAFIHOETEHEZZWVW D2ABNALET,

cOtEUTa>ORE:

« 7L—AL

-« R—h

- B

- Hello Pulse A B &

s NLAZBERALERATATS—MOTIEA

JL—A

JL—L4Al., EBF7O77LR070Y 7ENHEOMEEL THETZIY I NIITHRILTT, &
EFRBENEARBTEREN, AT—KR7ILFFYIVTESCL2TITONET, BEITDILTIC, T
NCALZREF 2OV VBBELTMEEAET, EFEY MIEFTZREEFTRE. 7L—LRE
FEYROFYUTEARRE, UMEA7EY b, KRV, BREIARO-7HFBREEhZEEZREL
&Y, Braket Pulse Tld. 7L —LDBEGEFT/NA A, BRH, NWHBEICL>TEZYEXRT, TN
AAZIBLUT, BRAIERENETL—LZERTDD., R—FEEELTHLWIL—LZSA VAR
JALTERT,

from braket.aws import AwsDevice
from braket.pulse import Frame, Port

# Predefined frame from a device

(7 RN A N) Amazon Braket T® /N )L R4 98


https://github.com/amazon-braket/amazon-braket-examples/tree/main/examples/experimental_capabilities/dynamic_circuits
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device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
drive_frame = device.frames["Transmon_5_charge_tx"]

# Create a custom frame
readout_frame = Frame(frame_id="10_measure", port=Port("channel_0", dt=1e-9),
frequency=5e9, phase=0)

R— b

R—KE, BFEY R EHEIBZAEIN-—RIITIAVR-ZFIVNERTVYTRNITITHRILT
Fo chlCkY), N=RIVITFARVE—G, - —HVEFEY N 2RELTERTEDZ (25—
TIAAZRHTERT, R—hE, IRV EZDBEEZRTE-—DONFIICL 2> TREENEY, &
2. 2OXFIICR, BEZENETHI<KERTEIN ZEEITIRIDEBEIEERTEXRT,

from braket.pulse import Port

Port® = Port("channel_0", dt=1e-9)

58,7

B, HAR—KRTESZHILEY, ABR—RENLTESZF Y TFYLEYN IR EOICHE
RATEA2RAKEIOANO-—T7TY, REZEREETRICE. BEXBOVANZERATZAL. /\—
ROTIF77ONAE—HSUANEERTBIRET VT L—NEEALET,

from braket.pulse import ArbitraryWaveform, ConstantWaveform
import numpy as np

cst_wfm = ConstantWaveform(length=1le-7, iq=0.1)
arb_wf = ArbitraryWaveform(amplitudes=np.linspace(@, 100))

Braket Pulse l&. —EDKF., AV TUEE, MERAT— NI RBM2BRE (DRAG) BFEZET.
BREOEZEES ATV ZRHLET, KOFICTRIRSIC, sample BABZEFERAL TRETFT— X EE
BL, BREOERZHEETEET,

from braket.pulse import GaussianWaveform
import numpy as np
import matplotlib.pyplot as plt

zero_at_edgel = GaussianWaveform(le-7, 25e-9, 0.1, True)
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# or zero_at_edgel = GaussianWaveform(le-7, 25e-9, 0.1)
zero_at_edge2 = GaussianWaveform(le-7, 25e-9, 0.1, False)

np.arange(@, zero_at_edgel.length, drive_frame.port.dt)
np.arange(@, zero_at_edge2.length, drive_frame.port.dt)

times_1
times_2

plt.plot(times_1, zero_at_edgel.sample(drive_frame.port.dt))
plt.plot(times_2, zero_at_edge2.sample(drive_frame.port.dt))

0.12
—— ZaE = True

0.10 A ZaE = False

0.0 0.2 0.4 0.6 0.8 1.0
Time (s) le—7

L OEKIE, GaussianWaveform A SERENLEHIVAREFZERLTWET, /NLAE 100

ns, 1@ 25ns, IRIE 0.1 ((EZ &) ZBIRLEL o, BERNILAD AV RUOPRICEBE L E
9, GaussianWaveform (&7 —JL5I# zero_at_edges (FLBID ZaE) Z AHDELTHWMYET, C
N5 % True ICRET D &, t=0 & t=length ORA > M EOILBED KRS ICHIARENF7
Y hEh, RKREAN amplitude SIBOEIZBED RS ICREF BAT—ILEhET,

Hello Pulse O EH 5%

ZOtU> 32T, Rigetti FNAATNILAZERALT1 DOEFEY M — N 2BMHFHMEL T
EEBEITZIFECODVTHALET, EFEY NIER B ZEATS L, Rabi REBAREL, &
FEY M OREE 1 REOBTHYWEDYET, NLAORET EMMENAFrITL—>32&h
TW3HE. Rabi RENICKY) 1 EBFEY MDY —RNZFETERT, CCTR., LUEMB/NILA
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ST UAOBRIERAETNBEARTOVYITHD p2 NILAZRAETH-HIC, ZEB/NILAR
ERELET,

T, NILARS—T 2V REBETDEHIC, PulseSequence V5 AR&EAVR—KNLET,

from braket.aws import AwsDevice

from braket.circuits import FreeParameter

from braket.devices import Devices

from braket.pulse import PulseSequence, GaussianWaveform

import numpy as np

RIZ. QPU @ <noloc>Amazon IJ Y — A& —L</noloc> (ARN) ZEA L TH L L Braket /N1 A%
AVARVAILLET, AOINY R7OY U Tk, Rigetti Ankaa-3 N'ERAEhTVWET,

device = AwsDevice(Devices.Rigetti.Ankaa3)

RONNAD =T ACKE, BREOBEEEFEY NOREEWVWS 2 DOBHERNf EEATVE
¥ BE, NLAZ—T2VART7L—LLCEATERY, BEPELELE, —HosE, BEFEY
NCBERATERT, NILAS—TORAZBEIZEIIC, EATUEZTIL—LZRBIZIHBENHYE
¥, Rabi IRED/NIAZERITZDLHICHRB 7L —LNFEAEHh, EFEY MREZAETZIOI
EZAEL 7L —LNERENET, ROFIE, BFEYRN25ICHL, ThSDOT7L—LZFEAL
TVERT,

drive_frame = device.frames["Transmon_25_charge_tx"]
readout_frame = device.frames["Transmon_25_readout_rx"]

RIZ, BB 7L —ALATHEETCIhDEEZERLET, BHE, SETELBNILARDEFEY NOF
EE2RMTM IR _ETT, BEEBDIRETSOBEEZBETIDCEIZBYET, BEHTLVWEEZS
VAR AT BB I, Braket THR—RNENTWS FreeParameter Z/NJLAS—T AT
FRALET, BEENILAS— T AZBHANSX—XT—EERLTETFE, CONILAS =T
AZEEETEBRANEZEELTETTEDNDTT,

waveform = GaussianWaveform(FreeParameter("length"), FreeParameter('"length") * 0.25,
0.2, False)

REBIC, chSZ1ODONIWAS—T2VARAELTEREDET, WILA—T2AIZEWVT, play &
BE 7L —ATEEESNIERFEEZBEL, capture_v0 KFHRAHL 7L —LOREZRELET,
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pulse_sequence = (
PulseSequence()
.play(drive_frame, waveform)
.capture_v0@(readout_frame)

NILVARDEEZAFT YL, QPUICERFELET. QPU TNILAS =T AZRTIBHEIIC. HH
NTA—Z2DEZNAV RLET,

start_length = 12e-9

end_length = 2e-7

lengths = np.arange(start_length, end_length, 12e-9)
N_shots = 100

tasks = [
device.run(pulse_sequence(length=1length), shots=N_shots)
for length in lengths

]

probability of_zero = [
task.result().measurement_counts['@']/N_shots
for task in tasks

ETEY NAIEOHKEE. 0 REE 1 REOBTHREIZEFEY NORBLIFZRLET, B
ET—2H S Rabi AR#zE#MEL., NVAORESZT 74 F1—-—Z2JLT, Bl 1E8F
EY RS —RNERETEXRT, UTOROTF—2A25, FlAE, BHAEEN154ns TS, LN
T, pil2 BT —KE. REAH 385ns ODNILAS =TV ALCHELET,
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1.0 A ®
0.8 o

[ ] L ]

0.6
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&
®

0.4 1

0.2 1 ®

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Pulse duration (s) le—7

OpenPulse ([Z& % /YL A AP

OpenPulse &, —MABEFT/NAAONILALRILOFIHEZIEET S EHDETETH
V). OpenQASM 3.0 £k M —F TF, OpenPulse & OpenQASM 3.0 DEREZAVT/NI A EE#E
TOJZ20092EODOMEETH V), Amazon Braket IC& 2 THR—REhTVWET,

Braket l&. XA T A 7HETNIAEZRRITD-ONOELELZZHHRBEE L T OpenPulse % EH

L &9, OpenPulse Ik, defcal ( Mdefine calibration; M) ESOHERXTomtNF v L—3

VREREEMTERT, CcOEEICKY, BLARILOFHBEXEZZFERAL T — RN TNDREZEET
EET,

OpenPulse M Braket PulseSequence 7OJZ AZRTTSICE, XROONX RZ2FEALET,

print(pulse_sequence.to_ir())

F/. OpenPulse 7OV T LAZEBEBEITDZ_EETEERT,

from braket.ir.opengasm import Program
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openpulse_script = """
OPENQASM 3.0;
cal {
bit[1] psb;
waveform my_waveform = gaussian(12.0ns, 3.0ns, 0.2, false);
play(Transmon_25_charge_tx, my_waveform);
psb[@] = capture_v@(Transmon_25_readout_rx);

}

AOVTRNEEALTProgram A7 2 IV R EERLET. RIC, 7OJ 5 L% QPU IDEEL R
EE

from braket.aws import AwsDevice
from braket.devices import Devices
from braket.ir.opengasm import Program

program = Program(source=openpulse_script)

device = AwsDevice(Devices.Rigetti.Ankaa3)
task = device.run(program, shots=100)

NINAZERLEZRAT AT —R\OTIOEA

Z<DFE, PARER. HEDO QPU THR—FEhTVWRIRATA TS —RENILAELTERT
BDHECERICEBEITIMLEN HVET. NILAY—TVARN—RIDIF77ONAE—IZ&2TE
BIZFvUTL—232chTVETHN, ThoZ2RATRET, ARBERLVURVWIS—NEREE
LY., BET—FONLAORERIZLZEO/ A ANERE, IZ7—BNOL-OOREEHRRL I
WIBDZENTEERT,

Amazon Braket &, Rigetti DX A T4 75 —MAOTOVTALICKRDTIVERAEYR—KNLTVWE
CB

import math

from braket.aws import AwsDevice

from braket.circuits import Circuit, GateCalibrations, QubitSet
from braket.circuits.gates import Rx

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")

calibrations = device.gate_calibrations
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print(f"Downloaded {len(calibrations)} calibrations.")

® Note
N—=RIITF77ONAME—IE QPU ZEHMWIC BE. 1 BIC2@AE)F¥UTL—>3>
LTWET, Braket SDK #FA T2 &, FFOTS—RF v VT L—>a #EREMETESE
9o

device.refresh_gate_calibrations()

RXT—R® XY TF—RBE, BEORATATT—RN2EBTSICE, Gate A7 TV NEEN
NDEFEY NEZEEITHENf HYVET, HlAIE, qubit0 ICEAE N RX(/2) DN AEREZREL
THhEL &S,

rx_pi_2_9q@ = (Rx(math.pi/2), QubitSet(@))

pulse_sequence_rx_pi_2_q@ = calibrations.pulse_sequences[rx_pi_2_q0]

JANBRVTENEFY)TL—23 >0ty NEERTBICE. filter BBEFEALET,
F—KRDJARNELE QubitSet DU ARNEELE T, ANDID—RiE, RX(M2) DIXTHF v 1)
JL—>a igREEBEY NE, qubitO DIRTOF Y UL —ariEReEE80EY NEERL
£7,

rx_calibrations = calibrations.filter(gates=[Rx(math.pi/2)])
g0@_calibrations = calibrations.filter(qubits=QubitSet([0]))

HABRLF YT L—23 0wy RETRYFETBRET, IATATH—NOTO 3w MEE
FREETEDLSICRYELE, HIZAE., ROERICOVTEZTAEL &S,

bell _circuit = (
Circuit()
.rx(0, math.pi/2)
.rx(1, math.pi/2)
.iswap(0, 1)
.rx(1, -math.pi/2)

NLVAZBERLERATATTF—RMAOTI2A 105



Amazon Braket FROYIN—HA K

qubit 0 TIXx F—PMOAARLY—RFYVTL—2a EREFALTIOEKERT
IBICIk, PulseSequence A7 IO KNDFT 403 3+ 1)% gate_definitions ¥—7—
REIBICELET, T4 023+ UsERTSICIE, GateCalibrations #7Z TV MM
pulse_sequences B EZFEALET. BELBA 2LEITXNTOS—KNE, EF/N\—RDOI 77O
NAZ—ONILAF Y UTL—2a ERICEEBRASHET,

nb_shots = 50

custom_calibration = GateCalibrations({rx_pi_2_q@: pulse_sequence_xrx_pi_2_q0})

task = device.run(bell_circuit, gate_definitions=custom_calibration.pulse_sequences,
shots=nb_shots)

THFAOJNIINRZT>ZalL—>3>

FFOATNIIINKZT2Z1L—>3 2 (AHS) Ik, EFAEI—FT 12 TJICETBHERINT
SALTHY), RROEFEBETFINEFAESERZYNET, FEARRFE—EIL, —EOT—KTK
<. HBEFEYRNIOKMEALET, AHS7O7Z AR, MEONIIILRNZTY ORBBKTF/ND
X=BEAR—ABKENTXA—RICL>TERENET, RONIIILZTEF, ROIRILF—
ENEADOERZII—RLET, ChsH E?ﬁb'c%\a)ﬁﬁ%a)ﬂ—fﬁ EILZEEBLET. NEF
EYROROEE., NILRNZTUREERTERE NS 2N ODEAIRNY Y IRTRI &N
TEET,

AHS ZERTTEZETFTT/NA AR, RFHEANSAXA—2E2EEICHAEITZ LT, HAZLNI)

RZT7ICBH2EFROBGEENMNZFFEELUTEDIRSICRIAETNTVET, ARTEZ/NTA—
20OFIFE. Je—L > MNBEBBORBEP/NTXA—RBEETT, AHS/NFRZ A L. BRERPNEER

EFELRE, HEEAN—TFTAIIFZVEFROBNSICHNFIEZIIL—NTBDICHE
LTVWET, AHSOND—ZRAL., #ROFIRIIEFIVELI—TA VI T7O0-FTREFD

BABA S LEBEICEFRNBEAETHNT S-S, QuEra O Aquila N1 ABE, ERAOETUNE

*E (QPU) FBEREhEL I,

eI I>VORAREA:

e Hello AHS: 1 TOTF7F+OJ /NI Z >X1L—23a"RTITD

« QuEra Aquila ZEHLT7 TEI'77EI'77A’&J£1§3'

Hello AHS: 1 TOF7FOJ /NI N X1l —23>aERITI
cOtEV>a>TR, HTOT7FOINIIILNTZ AL —2avOETICOVTEHBELE

EE
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COEIZIAVORE:

- AEVHOBRE

- BE

- HEEH

- BE5

- AHS 7’0735 A

s O—ANZ21L—Z—TNET
« VXIAL— S —RBROOH

* QuEra Aquila QPU TN E1T

« QPU DERZDNT S

- ROFIE

AEEDRE

Z<OHEBEERAN—T A JILTEBHEENDROERFICOVTR, 8 D2OAE>YOUZ T (FhEh
A TEMmME, 1#REE "TTEEL A REBIEBDBENHYVET) ZEATHAELLS, AOET
LRRNEVWEBASE, BRECRETDHMPNECLLIDVK 2ADOEKRVAREZSZIANHSHRLTY
FT, cOBITR, EHRIDAEVARIAEICAL, WHWSDREHMEKRFEZERTDHEZERL
x9,
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BB

AVt Do RFE2EAL. "E@mE ) AEVREE "TTEE ) ABVREZZNT
h, RFOREY 1 —RRVREBEERRETIIO-RLET, &7, 2dBEZFERLET. £
ROAREVVYTE, FTROOD—RTT7OJZIIVITEET,

AR5 A Braket SDK % pipinstall AN RTA VAR =)L TEDUEN HY) ET, (Braket AFRAD
T2/ —KNTVIOAARAZFERATZEHEEICE. TO/—KRTYORFZOSDKICTIALVA

R=IEchTVET), 7OY N N2BRIZDHEK, TN Rpip install matplotlib

ZEAL T matplotlib ZHIIRA >V AR—ILTBDEEHSETT,

from braket.ahs.atom_arrangement import AtomArrangement
import numpy as np
import matplotlib.pyplot as plt # Required for plotting

a = 5.7e-6 # Nearest-neighbor separation (in meters)

register = AtomArrangement()

register.add(np.array([0.5, 0.5 + 1/np.sqrt(2)]) * a)
register.add(np.array([0.5 + 1/np.sqrt(2), @.5]) * a)
register.add(np.array([0.5 + 1/np.sqrt(2), - @0.5]) * a)
register.add(np.array([0.5, - 0.5 - 1/np.sqrt(2)]) * a)
register.add(np.array([-0.5, - @.5 - 1/np.sqrt(2)]) * a)
register.add(np.array([-0.5 - 1/np.sqrt(2), - ©.5]) * a)
register.add(np.array([-0.5 - 1/np.sqrt(2), 0.5]) * a)
register.add(np.array([-0.5, 0.5 + 1/np.sqrt(2)]) * a)

chza70OYhT2ICE, UTZFEALET,

fig, ax = plt.subplots(l, 1, figsize=(7, 7))
Xs, ys = [register.coordinate_list(dim) for dim in (@, 1)]
ax.plot(xs, ys, 'r.', ms=15)

for idx, (x, y) in enumerate(zip(xs, ys)):
ax.text(x, y, f" {idx}", fontsize=12)

plt.show() # This will show the plot below in an ipython or jupyter session
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le—6

_6.

MEEH

AN ZERTZICE. BiET2AECEOMEERAZSZRIZIZENBYET, ChililE
77 FND—=)AMEERZFERALET. Chik. dPHEEFFT/NAL X (QuEra ® Aquila 7/ 1 A
BEYTRATATICEETNATVET, COMEEADNIINRNZTEARK, ABLVRREFEAT
22T, INTOAEURT (k) DMELTRERTEET,

— <N-1 N
Hinterac:tion - Zj=1 Zk=j+1 Vj,knjnk

CCT, TniElt##t o k. AEY N TEEE RETHIBALCOXE1 2B, ThLAD

BEE0EMDEEFTT . BEWR V) =Ce/(dj)° TTo CoRkBIERH. dRAEY jE kOO

-2y REHTT, COMEEREICE., "TAEY jLAEY kOEAYN TLEE, THED TN
TOREN., TRLF—% (Vi OBE D) EINEEZ, EVSHBYHRYIHYET, COBEER

CET3AHS TOJSLDEY ORI ERBICRATAHIET, BETIAEVMALES (LA
E REBICBDOEHSIENTEET, ThiE, —BOIC TV 1—RRUEN, EFENBZHRT
¥,
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B

AHS 7OV S LANREE, IXTOAEY (F7FIIN) & TTEE, RETHEY ., VWb D5EE
MAEICHYET, BRMHEAZERTDIEVSEHNICEEL, AEVEZZOREN S, TEREZE, RE
FEFRULVSHEREBICRAL—XICEBETE S, BEAKTFOOIE—L > NBRESEZEELE T, WHILT
BDNINBRNZTVRRORSICRERRTEET,

Hdrive(t) = 22[=1 %Q(t) [e@(t)s—,k + e_th)S+,k] - 2221 A(t)nk

T, Q). o), A EENTN, IXNTOAEVIZH—ICERT2EHEICRNT S, BEEMK

7. J0O—/N)LiRtE (5148 Rabi BEE). UM, RTTFFLI—Z2TTF, ST, S_( =ity
| BT S =S ) =1l BEThTh, AEY KO THREEFELEEEFTHY . n=| 1 dH1,
| LB ERUEEFTT, BEBBICEVWT, QNERF, IXNTOAE>DO "TTHE, REE TEO
E REBZRBICIOE—L>NIESL, AOERG "LEmE ), REOIRILF—FMZzHEHLET,

PREMMEL S REBUMMEANDAL—ABEBREZ7OJZI2732CE. BEBEZRAOI—RTEE
LET,

from braket.timings.time_series import TimeSeries
from braket.ahs.driving_field import DrivingField

# Smooth transition from "down" to "up" state
time_max = 4e-6 # seconds

time_ramp = le-7 # seconds

omega_max 6300000.0 # rad / sec
delta_start = -5 * omega_max

delta_end = 5 * omega_max

omega = TimeSeries()

omega.put(0.0, 0.0)

omega.put(time_ramp, omega_max)
omega.put(time_max - time_ramp, omega_max)
omega.put(time_max, 0.0)

delta = TimeSeries()

delta.put(0.0, delta_start)
delta.put(time_ramp, delta_start)
delta.put(time_max - time_ramp, delta_end)
delta.put(time_max, delta_end)

phi = TimeSeries().put(0.0, 0.0).put(time_max, 0.0)
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drive = DrivingField(
amplitude=omega,
phase=phi,
detuning=delta

BEBSEZRRITRRIBZICE. RORIUTNEEALET,

fig, axes = plt.subplots(3, 1, figsize=(12, 7), sharex=True)

ax = axes[0]

time_series = drive.amplitude.time_series
ax.plot(time_series.times(), time_series.values(), '.-")
ax.grid()

ax.set_ylabel('Omega [rad/s]')

ax = axes[1]

time_series = drive.detuning.time_series
ax.plot(time_series.times(), time_series.values(), '.-")
ax.grid()

ax.set_ylabel('Delta [rad/s]')

ax = axes[2]
time_series = drive.phase.time_series
# Note: time series of phase is understood as a piecewise constant function

ax.step(time_series.times(), time_series.values(), '.-', where='post')
ax.set_ylabel('phi [rad]')
ax.grid()

ax.set_xlabel('time [s]')

plt.show() # This will show the plot below in an ipython or jupyter session
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le6
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time [s] le-6

AHS 7’077 A

FFHFOJNZIIINRZTFT 2221l —23>70O7 5 A ahs_program &, L AR EEHE (BLV
BEROV7FTIT—I)LAMEER) TBRENATVWET,

from braket.ahs.analog_hamiltonian_simulation import AnalogHamiltonianSimulation

ahs_program = AnalogHamiltonianSimulation(
register=register,
hamiltonian=drive

O—ALZ1L—R—TOET

C OBl MERE (15 AE Y RHB) O =%, AHS E#ft QPU TR{TT 2 HilC. Braket SDK IZRAE®
O—ANAHS 2 1L —2—TEFTEET, COO—HIN I 1L —%—F. Braket SDK THE
EBETREATER S, J—RNIELKETEhIH EERITDIEOODRANT S ITA1ATT,
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TR, avbhoHmzasWME BIRE. 100 7) CRETEXRT, ETREOREE ZEH
L. BRELSHU TN ZHEITZON,. O—ANIL>II1L—2—THB1HTT., D&V,
AV NOBZEERPLTE, 2BOT U RALBRDTAICRSBEDIIETTERET,

from braket.devices import LocalSimulator
device = LocalSimulator("braket_ahs")

result_simulator = device.run(
ahs_program,
shots=1_000_000

).result() # Takes about 5 seconds

SXAL—X—BRODH

BAEVORE (TTEHE, OBEE "da. "EAZE, OBEE "uu . ZOHA NOBEE Tey )
ZHATZIROBEBZEAL T, 3V MNERZEFL, EREN VIV NLEEKTREL R Z S
JORTEERT,

from collections import Counter

def get_counts(result):

"""Aggregate state counts from AHS shot results

A count of strings (of length = # of spins) are returned, where
each character denotes the state of a spin (site):

e: empty site

u: up state spin

d: down state spin

Args:
result

(braket.tasks.analog_hamiltonian_simulation_quantum_task_result.AnalogHamiltonianSimulationQuz

Returns

dict: number of times each state configuration is measured

state_counts = Counter()
states = ['e', 'u', 'd']
for shot in result.measurements:
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pre = shot.pre_sequence
post = shot.post_sequence
state_idx = np.array(pre) * (1 + np.array(post))
state = "".join(map(lambda s_idx: states[s_idx], state_idx))
state_counts.update((state,))
return dict(state_counts)

counts_simulator = get_counts(result_simulator) # Takes about 5 seconds

print(counts_simulator)

*[Output]*
{'dddddddd': 5, 'dddddddu': 12, 'ddddddud': 15, ...}

ST, counts . 3V hEHTEREREFBAESNEEREN I RTBF A3 FUT

T, T, CORBERBILTRICE, ROD—REZFEALET,

from collections import Counter

def has_neighboring_up_states(state):
if 'uu' in state:
return True
if state[@] == 'u' and state[-1] == 'u':
return True
return False

def number_of_up_states(state):
return Counter(state)['u']

def plot_counts(counts):
non_blockaded = []
blockaded = []
for state, count in counts.items():
if not has_neighboring_up_states(state):
collection = non_blockaded
else:
collection = blockaded
collection.append((state, count, number_of_up_states(state)))

blockaded.sort(key=lambda _: _[1], reverse=True)
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non_blockaded.sort(key=lambda _: _[1], reverse=True)

for configurations, name in zip((non_blockaded,
blockaded),
('no neighboring "up" states',
'some neighboring "up" states')):
plt.figure(figsize=(14, 3))
plt.bar(range(len(configurations)), [item[1] for item in configurations])
plt.xticks(range(len(configurations)))

plt.gca().set_xticklabels([item[@] for item in configurations], rotation=90)
plt.ylabel('shots"')

plt.grid(axis="y")
plt.title(f'{name} configurations"')
plt.show()

plot_counts(counts_simulator)

no neighboring "up" states configurations
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g::gﬂg :!'g‘c :l'g'g:lu :'g'c :'g :!'D'U'U'Ug'ﬂ :l'g :l'U'g'U:lg'U :'U'U'U'U'U'U'U'U'g =y =]
2883833883838 88883883888995882888c588c898%83888EE83

some neighboring "up" states configurations
1.0 1
0.8

v 0.6 4

8

[=]

G
0.4
0.2
0.0 -

dududuud

3
h=]
=2
3
°
=
3

7OYvEH5, UTOBRNEZTHIND LT, REBUMEEANMERE N EZB/BTELRT,

uddududu
uududdud
uudududu
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1. BE., FEMRE (WAZD 2 O0BETZIAE>E TEAE, RETREZVRE) &k, 2L
L1 OOBBEAERTAEGBEE "TEAE ) RETHIRELNE-HRNTY,

2. —fRIC, BRENBEMIRETEVRERY, &Z<O TEHE ) OMENHZDRENBEENIET,
3. ERRICIEF. &RE—BWBERERL., T2 REEMIRRE "dudududu" & "udududud" TT,

4.2 BRI —MBRERE., EHRTHEMEN 1. 2. 2 TH3 320 TEmZE, MEDKZEFE DIREE
T9, chik, Z7FIND=IAMEEERY, ROJREEICEERTS (EEL, EBHIChE
BENTI)ZEERLTVET,

QuEra Aquila QPU TN 1T

B3R %M Amazon Braket Z#] & TR F % 35HE (Braket SDK % pip install AN RTA A K—)L
TRERR) B, YELHBEFIEZETLTVDEZRAELTSEZ L,

(@ Note

Braket '’RARNTD /—RNTYIAL VARV AZBERATZIEEICE. TOAAZAN
Braket SDK I 7V A 2 AR—=)LEchTVWET,

IRXNTOEKEFBERZAZAN—ILTBHE, AquilaQPU ICEHRTEXT,

from braket.aws import AwsDevice

aquila_qgpu = AwsDevice("arn:aws:braket:us-east-1::device/gpu/quera/Aquila")

AHS 7O4S5 L% QuEra XY VICELEEDICTBICIE. Aquila QPU THARE hBBEL AL
ICEWTDESICTXNTOEZAHDIHLEN BDYVET, (AOIDUENF HBDHESHIEF. BHEIIC
"Resolutiony "EENBDTNAANTA—BZTEEENTVET, TORSBEFNAANTA—X
EHWRITDICE. /—KNT7 YU T aquila_qgpu.properties.dict() #E1TLE T, Aquila D
REEEHOFMIC OVWTIE, Tintroduction to Aquilay /—R7 Y 9ZSBLTLKEEW), AHDIC
(&, discretize XV VY RZHUHLET,

discretized_ahs_program = ahs_program.discretize(aquila_qgpu)

T, 7O 5 A% AquilaQPU TEIT BRE. 10023 Y NOAKEREIT) TEDELSICBYEL
o
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® Note

CcO7O7Z L% Aquila 7OEYHTETITSRE, JARNFEEL FTF, Amazon Braket
SDK ICEBEENTWVWAIARNRTYH—IZKRY, BEEKFEIANIRZREREL. BEUTIL

ZALATIANZEHTERY,

task = aquila_gpu.run(discretized_ahs_program, shots=100)

metadata = task.metadata()
task_arn = metadatal['quantumTaskArn']
task_status = metadatal['status']

print(f"ARN: {task_arn}")
print(f"status: {task_status}")

*[Output]*

ARN: arn:aws:braket:us-east-1:123456789012:quantum-task/12345678-90ab-

cdef-1234-567890@abcdef
status: CREATED

BYRAVORTICH D ZBEETAMET A RTUE QPU EARICI>TREBES2EN BB I
O, BTROI—RAZIRY NZHEALTEFFAY ARN DREZHERTESLS5IC. ARNZE

EROTHRKIELZHEBHLET,

# Optionally, in a new python session
from braket.aws import AwsQuantumTask

SAVED_TASK_ARN = "arn:aws:braket:us-east-1:123456789012:quantum-task/12345678-90ab-

cdef-1234-567890abcdef"

task = AwsQuantumTask(arn=SAVED_TASK_ARN)
metadata = task.metadata()

task_arn = metadatal['quantumTaskArn']
task_status = metadata['status']

print(f"ARN: {task_arn}")
print(f"status: {task_status}")

*[Output]*
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ARN: arn:aws:braket:us-east-1:123456789012:quantum-task/12345678-90ab-
cdef-1234-567890abcdef
status: COMPLETED

REED [FET] D (Amazon Braket IV =L DEFRARAIR—JHSBRETEXT) &, UT%E
FALTRAVOERZVIT)TEET,

result_aquila = task.result()

QPU OHERZDHMT S
HNOVRNZFETBICIE, LaTERFLU get_counts BBZFERALET,

counts_aquila = get_counts(result_aquila)
print(counts_aquila)

*[Output]*
{'dddududd': 2, 'dudududu': 18, 'ddududud': 4, ...}

R, AD>bhE7OY N$3ICIE, plot_counts ZFEAL XY,

plot_counts(counts_aquila)

no neighboring "up" states configurations
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some neighboring "up" states configurations

dududuuu
ududdudu
duududdu
duduudud

AV RO —BILEZOHA MBI EILEFELTLKEEV (Tey TYI—TIENTVET), C
Nk, AquilaQPU DRFCEDEBORTEMN 1~2% THEEHTT, chzfeThiE,
BRI, >ZaL—23aze, 23y NP BEVCEICRDFEENDFEANETBOFHEARNT—HK
LTWET,

NOES |
chT, O—AI AHS X1 L —A&—¢& Aquila QPU Z . L T Amazon Braket TH]% T® AHS
J—OO0—RERITTEERL L,

Ja1—RRUYEBZ, PHFOTNIIILNZT>ZalL—>32, Aquila T/NA ADQFEFMICOWT
l&. example /—R7 YU ZSRLTSEEL,

QuEra Aquila Z2FALTT7FAJ7AT S LZIEETS

COR—I T, QuEraAquila X2 OHEEICEETABIENERFIX N EZRMLET, T
HBATHIMEFEROEHYTT,

1. Aquila IZ& 2T ZaL—bhEhD, NDX—R{LEhENIIILRNZTY
2. AHS 7OJZ LADINFX—2&

3. AHS DEROAA

4. Aquila DHEEED/NT X —&

cOtEVIAVORE:

s NIILKZT

+ Braket AHS 7OJ S LD AF—X
» Braket AHS ZAVERAF—X
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« QuEra “NAAZ7ONT 1 DAF¥—X

NZIILRZT>

QuEra Aquila X2k, RO (BEGE) N\SILN_TFoa2XAT47TIa1L—MLET,

H(t} — Zfrzl Hdri'l.-'e._l.: (t) + Zle H]oca,l detuning k (t) T J' ' Z,{ | 1[m:h!. kLl

(® Note

O—ALTFFLI-Z2TINOT It AEREETH ). Braket Direct ZEBLU LU I I AN
K> THRIATREICAZY KT,

BE-REOEKRFIAOEHTT,

* Harvex(®=( 12 Q)e®s_, + 1, Qt)e ™Y S, ) + (~Agiopai()ni),
- Qt) . BREGKFEOCTO—/VLEREIRIE (54E: Rabi BRE) Z rad/s HELTRLEEDTT
o o) FRFEKFEOIO-—NILNETHY, FSOZTUOBRELTAEENET,

c S ESy R BEFKOAREY TREEFS LV LEEEFTY (BIE =g, |1H#=|rHt 12
WT. Shsid S_=(ghtr]. S.=(S)T=|mtg) BV FT)

Agosalt) EBBEEOTO—/VLFF1—=2 7T
e nlE. BFKkD DI—RXRVREANOHEEEFTT (DFV., n=|riHr]).
* Hiocal detuning k(1)=-Aiocal(t)hknk
© Do) . O—HILERERS 7 NOBBKRERERTH Y, BAE rads T,
s hy BHA MNMEERFTHY., 00145 1.0 DEOEXTHTT,
* Vydwk,=Ce/(d)°nicny
c g7 T7UOFILT—ILAERETHY), BAE rad/s*mr6y T,
cdg k. BEFkEIOBOI—0VUY RERETHY), X—NILBELTHEEINET,

d—H—I& Braket AHS 7OV S LAF—NEZFALTUTONTX—2EFHEHTEET,

« 2RTTORFHEE (%J?\% kK @ xg HERT Yk FER. pum ?&) k=1, 2, ..N EFTHORFEOER dk’|
ZHHT S

QuEra Aquila ZFERLTF7FAJ 7O LZREETS 120
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« Qt): BE#KE. J0O—/V)L Rabi g%, EALradls

ot): BEaE, J0O—/VILuHE, B rad

* Dgopaltime): BEME, JO—/VILFRE, B rad/s

¢ Noca(): A—AILFFI1—Z2TVOREZOREKEFE (FO—/VL) BF. BEiLrad/s

he A—ANFFI-—Z2TOKREZO (8BN) 4 MEKEFRF. 0.0~1.0 DFERTH

® Note

A—Y—E&. BRIBLARILZHHTES (DFY., S.. S.. n BEEFREEELTVS),
J1—RARU-U1—RXUBEERGRE (Ce) DREELHEBTERE A,

Braket AHS 7’09 5 LMD AF¥—X

braket.ir.ahs.program_v1.Program # 7 T N (> 7))

(® Note

THORTO—ALTFI-—ZVITHBEFr BB >TVWEVEER., ROV TILICE
EFNTWVWS localDetuning=[] ZFEAL F T,

Program(
braketSchemaHeader=BraketSchemaHeadex(
name='braket.ir.ahs.program',
version="'1"
),
setup=Setup(
ahs_register=AtomArrangement(
sites=[
[Decimal('@'), Decimal('0Q')],
[Decimal('@'), Decimal('4e-6"')],
[Decimal('4e-6"'), Decimal('Q')]
1,
filling=[1, 1, 1]
)
),
hamiltonian=Hamiltonian(
drivingFields=[
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DrivingField(
amplitude=PhysicalField(
time_series=TimeSeries(
values=[Decimal('0'), Decimal('15700000.0'),
Decimal('15700000.0'), Decimal('Q')],
times=[Decimal('Q'), Decimal('®.000001'), Decimal('Q.000002'),
Decimal('0.000003')]
),
pattern='uniform'
),
phase=PhysicalField(
time_series=TimeSeries(
values=[Decimal('®'), Decimal('Q')],
times=[Decimal('Q'), Decimal('0.000003')]
),
pattern='uniform'
),
detuning=PhysicalField(
time_series=TimeSeries(
values=[Decimal('-54000000.0'), Decimal('54000000.0')],
times=[Decimal('Q'), Decimal('0.000003')]

),
pattern='uniform'
)
)
1,
localDetuning=[
LocalDetuning(

magnitude=PhysicalField(
times_series=TimeSeries(
values=[Decimal('®'), Decimal('25000000.0'),
Decimal('25000000.0'), Decimal('Q')],
times=[Decimal('Q'), Decimal('®.000001'), Decimal('Q.000002'),
Decimal('0.000003')]
),
pattern=Pattern([Decimal('®.8'), Decimal('1.0'), Decimal('©.9')])

JSON (4> 7))
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® Note

THAORTO—ALFFI-—ZVTHENFNBRCE>TVWEVEERE, ROV TIILICE
FNnTWVW3 "localDetuning": [] ZFALET,

"braketSchemaHeader": {
"name": "braket.ir.ahs.program",
"version": "1"

},

"setup": {
"ahs_register": {
"sites": [

[@E-7, 0QE-7],
[0E-7, 4E-6],
[4E-6, OQE-7]
1,
"filling": [1, 1, 1]
}
},

"hamiltonian": {
"drivingFields": [
{
"amplitude": {
"time_series": {
"values": [0.0, 15700000.0, 15700000.0, ©.0],
"times": [QE-9, 0.000001000, 0.000002000, 0.000003000]

},
"pattern": "uniform"
},
"phase": {
"time_series": {
"values": [QE-7, QE-7],
"times": [QE-9, 0.000003000]
.
"pattern": "uniform"
.

"detuning": {
"time_series": {
"values": [-54000000.0, 54000000.0],
"times": [QE-9, 0.000003000]
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"values": [0.0, 25000000.0, 25000000.0, 0.0],

"times": [@QE-9, 0.000001000, 0.000002000, ©.000003000]

},
"pattern": "uniform"
}
}
1,
"localDetuning": [
{
"magnitude": {
"time_series": {
.
"pattern": [0.8, 1.0, 0.9]
}
}
]
}
}
FrT74—)LR

7O L7 4—)LR

setup.ahs_register.sites

setup.ahs_register-filling

hamiltonian.drivingFields[].amplitude.time_series.time
S

hamiltonian.drivingFields[].amplitude.time_series.valu
es

7

List[List[Decimal]]

List[int]

List[Decimal]

List[Decimal]

S

KEVEY MR
FEHIETS 2K
TEZED) A~

i E e A ]
IRIRTZ1T
N—JL., Z0Y
1hZ20TY—7
LET

EREIRIED X A L
R4 > N, Omega
(t)

EXEIRIEDME. Om
ega(t)
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7097 L7 14— R i i EA
hamiltonian.drivingFields[].amplitude.pattern str EXEpHRiE D 2= @/

X—>, Omega(
t)o Tuniforms %&
EETDHEND
WET

hamiltonian.drivingFields[].phase.time_series.times List[Decimal] EXENAHD X A L
KA K. phi(t)

hamiltonian.drivingFields[].phase.time_series.values  List[Decimal] EXE{ M DE, ph
i(t)
hamiltonian.drivingFields[].phase.pattern str EXEp A D Z= /N

Cuniformy Z18E

TRIVENHYE
a—
hamiltonian.drivingFields[].detuning.time_series.times  List[Decimal] REg7TF1—="
TORA LKA
N. Delta_global(t)
hamiltonian.drivingFields[].detuning.time_series.value  List[Decimal] REg7TF1—=
s > DfE, Delta_
global(t)
hamiltonian.drivingFields[].detuning.pattern str RE7rFi1—="
TJOZEB/NR—
>, Delta_glob
al(t)o rig_J -t“
HIVENHYE
j—
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7092 L7 14— KR i) ETL:)]
hamiltonian.localDetuning[].magnitude.time_se List{Decimal] A—AILFF1—
ries.times “VIUDOREE
OEEKEFER T
DRA LKA >
K. Delta_local(t)
hamiltonian.localDetuning[].magnitude.time_se List{Decimal] A—AILFF1—
ries.values ZVUDOKREE
OEEKEREFO
&, Delta_local(t)
hamiltonian.localDetuning[].magnitude.pattern List[Decimal] A—ALTFF1—
ZTDKRE
ETDY A MrIE

BRE h_k (Bl
setup.ahs_register
sites @ sites =%

i)
XBF—=2T 14 —=)L R
7097 L7 14— KR i) it BA
braketSchemaHeader.name str AF—XDOHEH, braket.ir.ahs.prog

rami ZEETIHLENHYN XY

braketSchemaHeader.version str AF—Y0/)N—>3a>

Braket AHS R A V#ER A+ —V

braket.tasks.analog_hamiltonian_simulation_quantum_task_result.AnalogHamiltonianSimulationQuantumTas
(7))

AnalogHamiltonianSimulationQuantumTaskResult(
task_metadata=TaskMetadata(
braketSchemaHeader=BraketSchemaHeadexr(
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name="'braket.task_result.task_metadata’,

version="'1"
),
id='arn:aws:braket:us-east-1:123456789012:quantum-task/12345678-90ab-

cdef-1234-567890abcdef",

shots=2,
deviceld='arn:aws:braket:us-east-1::device/qpu/quera/Aquila"',
deviceParameters=None,
createdAt='2022-10-25T20:59:10.78872",
endedAt='2022-10-25T21:00:58.218Z",
status="'COMPLETED',
failureReason=None

Iy
measurements=[
ShotResult(
status=<AnalogHamiltonianSimulationShotStatus.SUCCESS: 'Success'>,
pre_sequence=array([1l, 1, 1, 1]),
post_sequence=array([0, 1, 1, 1])
)
ShotResult(
status=<AnalogHamiltonianSimulationShotStatus.SUCCESS: 'Success'>,
pre_sequence=array([1, 1, @, 1]),
post_sequence=array([1l, @, 0, 0])
)
]

JSON (4> 7)L)

{
"braketSchemaHeader": {
"name": "braket.task_result.analog_hamiltonian_simulation_task_result",
"version": "1"

1,
"taskMetadata": {
"braketSchemaHeader": {
"name": "braket.task_result.task_metadata",
"version": "1"

+
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"id": "arn:aws:braket:us-east-1:123456789012:quantum-task/12345678-90ab-
cdef-1234-567890abcdef",

"shots": 2,

"deviceId": "arn:aws:braket:us-east-1::device/qpu/quera/Aquila",

"createdAt": "2022-10-25T720:59:10.788Z",
"endedAt": "2022-10-25721:00:58.2182",
"status": "COMPLETED"

.
"measurements": [
{
"shotMetadata": {"shotStatus": "Success"},
"shotResult": {
"preSequence": [1, 1, 1, 1],
"postSequence": [0, 1, 1, 1]
}
.
{
"shotMetadata": {"shotStatus": "Success"},
"shotResult": {
"preSequence": [1, 1, 0, 1],
"postSequence": [1, 0, 0, 0]
}
}
1,

"additionalMetadata": {
"action": {...}
"queraMetadata": {
"braketSchemaHeader": {
"name": "braket.task_result.quera_metadata",
"version": "1"

}I

"numSuccessfulShots": 100
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FET74—)LR

BAVBRT 41—ILR i)

SHI:I

B

measurements[].shotResult.preSequence  Listint] AV MO —T 2 AEAE
EvNERFHSARIEIZ1 D)
HA4 NFZEQOFBEEF 0, 145
FEEEhTVWREEE 1, AE
k. EFENLERITTIBD/NILAD
=T OADHWICITVET

measurements[].shotResult.postSequence  List[int] AV NOI—T 2 ARBAE
EY N RFHF)I1— RXRIREE
NZEDEERF 0. EFHNERRE
NZERF 1, BEF, EFiElLZE
RITFTDINILAS =T ADKT
BICITVET

X2F=2714—=)LR

RAVERT 41— R & B7L)

braketSchemaHeader.name str AF—NDHE
Bl. "braket.ta
sk_result
.analog_h
amiltonia
n_simulat
ion_task_
resulty ZEE
TILEND
WEYT

braketSchemaHeader.version str AF—YOD
N—>3>

taskMetadata.braketSchemaHeader.name str AF—YX DA
Bi. braket.ta
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RAOERT7 1 —I)L R

taskMetadata.braketSchemaHeader.vers
ion

taskMetadata.id

taskMetadata.shots

taskMetadata.shots.deviceld

str

str

int

str

S

sk_result
task_met
adatay ZEE
TRILEND
WET

AF—I D
N—oay

BETRAID
ID. AWS &
TRAIDE
B, ChiFE
TXAY ARN
T9,

ETRAID
>3av R E

EFZAIY
RiTEnkET
INAAD ID,
AWS F/N A

ADZE, <
n@E7F/NA4 A
ARN T3,
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RAOERT7 1 —I)L R

taskMetadata.shots.createdAt

taskMetadata.shots.endedAt

str

str

S

ERDZ A
LARVT,
Xk, ISO
-8601/RFC
3339 X F I
= YYYY-MM-
DDTHH:mm:s
s.sssZ T %
RBENFHVYE
I, 77
& "None.
T9,

EFRAON
BTYLEBEE
DRALAR
7. X
(& 1ISO-8601/
RFC3339
XFHER
YYYY-MM-D
DTHH:mm:s
s.sssZ T %
PBEHNHYE
I, 77
& "None.
T9,
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RAOERT7 1 —I)L R

taskMetadata.shots.status

taskMetadata.shots.failureReason

additionalMetadata.action

additionalMetadata.action.braketSche
maHeader.queraMetadata.name

additionalMetadata.action.braketSche
maHeader.queraMetadata.version

str

str

braket.ir.ahs.program_v1.Pr

ogram

str

str

S

ETRAID
AT—2A
(CREATED.,
QUEUED, RU
NNING, COM
PLETED, FA
ILED), 7
VDN
"Nones T
9.

EFZAID
KEBOEH,
F7 )&
"Nones T
9.

( "Braket AHS
7007 L0
A¥F—N. E
v>areEs
)

AF—YXDB
Bl. "braket.ta
sk_result
.quera_me
tadata, ZiEE
THEMLEND
WET

AF—ND
N—oa>
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RAVERT 4 —)LR it
additionalMetadata.action.numSuccess int
fulShots

measurements[].shotMetadata.shotStatus int

QuEra /N4 A7’O/NFT 1 D AF—X

S

EEITKID

Li>avy

MO, VU
IARENI
>av h#e
BLUICE2 2
ENfHYERT

>3y N
e (TH(Ih. .
il 0)34
Iy . X
o). TR
B BDHEHN
HYET

braket.device_schema.quera.quera_device_capabilities_v1.QueraDeviceCapabilities (1> 7°J)L)

QueraDeviceCapabilities(
service=DeviceServiceProperties(
braketSchemaHeader=BraketSchemaHeadex(
name="'braket.device_schema.device_service_properties',
version="1"
),
executionWindows=[

DeviceExecutionWindow(
executionDay=<ExecutionDay.MONDAY: 'Monday'>,
windowStartHour=datetime.time(1l, 0),
windowEndHour=datetime.time(23, 59, 59)

),

DeviceExecutionWindow(
executionDay=<ExecutionDay.TUESDAY: 'Tuesday'>,
windowStartHour=datetime.time(0, 0),
windowEndHour=datetime.time(12, 0)

)I

QuEra Aquila ZFERLTF7FAJ 7O LZREETS

il

133



Amazon Braket FEROYIN—HA R

DeviceExecutionWindow(
executionDay=<ExecutionDay.WEDNESDAY: 'Wednesday'>,
windowStartHour=datetime.time(0, 0),
windowEndHour=datetime.time(12, 0)

),

DeviceExecutionWindow(
executionDay=<ExecutionDay.FRIDAY: 'Friday'>,
windowStartHour=datetime.time(@, 0),
windowEndHour=datetime.time(23, 59, 59)

),

DeviceExecutionWindow(
executionDay=<ExecutionDay.SATURDAY: 'Saturday'>,
windowStartHour=datetime.time(0, 0),
windowEndHour=datetime.time(23, 59, 59)

),

DeviceExecutionWindow(
executionDay=<ExecutionDay.SUNDAY: 'Sunday'>,
windowStartHour=datetime.time(@, 0),
windowEndHour=datetime.time(12, 0)

1,
shotsRange=(1, 1000),
deviceCost=DeviceCost(
price=0.01,
unit="'shot'
),
deviceDocumentation=
DeviceDocumentation(
imageUrl="https://
a.b.cdn.console.awsstatic.com/59534b58c709fc239521ef866db9ea3flaba73ad3ebcf60c23914ad8c5¢c5c878/
abcfcb6fca26cflc2elcb.png’,
summary="'Analog quantum processor based on neutral atom arrays',
externalDocumentationUrl="https://www.quera.com/aquila"’
),
devicelocation='Boston, USA',
updatedAt=datetime.datetime(2024, 1, 22, 12, O,
tzinfo=datetime.timezone.utc),
getTaskPollIntervalMillis=None
),
action={
<DeviceActionType.AHS: 'braket.ir.ahs.program'>: DeviceActionProperties(
version=['1"'],
actionType=<DeviceActionType.AHS: 'braket.ir.ahs.program'>
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I
deviceParame
braketSchema

name='braket.device_schema.quera.quera_device_capabilities’,

version=

),

paradigm=Que

# See https://github.com/amazon-braket/amazon-braket-schemas-python/blob/main/
src/braket/device_schema/quera/quera_ahs_paradigm_properties_vl.py

JSON (> 7))

"service": {

"name": "braket.device_schema.device_service_properties",

ters={},
Header=BraketSchemaHeader(

I1I

raAhsParadigmProperties(

"braketSchemaHeader": {
"version": "1"
},
"executionWindows": [
{
"executionDay": "Monday",
"windowStartHour": "01:00:00",
"windowEndHour": "23:59:59"
},
{
"executionDay": "Tuesday",
"windowStartHour": "00:00:00",
"windowEndHour": "12:00:00"
b
{
"executionDay": "Wednesday",
"windowStartHour": "00:00:00",
"windowEndHour": "12:00:00"
},
{
"executionDay": "Friday",
"windowStartHour": "00:00:00",
"windowEndHour": "23:59:59"
b
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{
"executionDay": "Saturday",
"windowStartHour": "00:00:00",
"windowEndHour": "23:59:59"
},
{
"executionDay": "Sunday",
"windowStartHour": "00:00:00",
"windowEndHour": "12:00:00"
}
1,
"shotsRange": [
i,
1000
1,

"deviceCost": {
"price": 0.01,
"unit": "shot"

},

"deviceDocumentation": {

"imageUrl": "https://
a.b.cdn.console.awsstatic.com/59534b58c709fc239521ef866db9ea3flaba73ad3ebcf60c23914ad8c5¢c5c878/
abcfcb6fca26cflc2elc6.png”,

"summary": "Analog quantum processor based on neutral atom arrays",

"externalDocumentationUrl": "https://www.quera.com/aquila"

I
"devicelLocation": "Boston, USA",
"updatedAt": "2024-01-22T12:00:00+00:00"
},
"action": {
"braket.ir.ahs.program": {
"version": [
nqn
1,

"actionType": "braket.ir.ahs.program"

iy
"deviceParameters": {3},
"braketSchemaHeader": {

"name": "braket.device_schema.quera.quera_device_capabilities",
"version": "1"

I

"paradigm": {
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# See Aquila device page > "Calibration" tab > "JSON" page

H—EA7ONTFAOT714—)LR
H—ERA7ONTAOT714—)LR

service.executionWindows[].executionDay

service.executionWindows|[].windowStartHour

service.executionWindows[].windowEndHour

service.qpu_capabilities.service.shotsRange

service.qpu_capabilities.service.deviceCost.p

rice

service.qpu_capabilities.service.deviceCost.unit

i) it BA
ExecutionDay T4 RUDOKER,

FEveryday, . "Week
daysy . "Weekend. .
"Monday, . T
uesdays . "Wednesday
1+ TThursdays . [Frid
ay, ., 'Saturday, ., F£i&
(& "Sunday., ZiEET S
PDENFHYVET

datetime.time RITIA 2 RIZHBTS
Bl (UTC 24 BB R)

datetime.time ETVAVRIEKTTS
Bl (UTC 24 BB R)

Tuple[int, int] TINAADERN>3 Y M
EJRATIAY MK

float FINA AD M (BA:
USD)
str BEOBEREN, B :

Tminutes (7). "hour.
(M), Mshoty (>3 Vv
N). Ttasky (ZA7D)
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XZF—=2714—=)L R

XZF=2714—=)LR ic]

SHI:I

B

action[].version str AHS Z’OT 7 LD A
F—XON—=23a3>

action[].actionType ActionType AHS 7’09 AR
F—<Y#. Mbraket
Jir.ahs.program, % 1§
ETRIHENHYE
¥

service.braketSchemaHeader.name str AF—NOHB, "
braket.device_sche
ma.device_service_
propertiess ZI8ET
PRENHYET

service.braketSchemaHeader.version str AF—Yn/N—>3
>

service.deviceDocumentation.imageUrl str TFINAADA X—=D
(E ) ® URL

service.deviceDocumentation.summary str FNAAICETHE

LS

service.deviceDocumentation.externalDocumentationUrl  str ABRFIXBND
URL

service.devicelLocation str FINA AD IR {L
=

service.updatedAt datetime FINA A7 AaNT 4
FREBEICEHFE AL
A&
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AWS Boto3 N {F A

Boto3 (& AWS SDK for Python T4, Boto3 Zf£/A 9% &. Python B & (& Amazon Braket % £ M
ZER, BREAWS O —E A, BEETEZEET, Boto3 l&. Amazon Braket N\OIELRILOT IR
ERTrL, A7 TV MNEEO AP ZRELET,

"Boto3 VA Y VAZ—KHA R, OERICHE>T, Boto3 Z4 2 ARM—I)LLTRET S HEZ R
LTL<EZW,

Boto3 (& Amazon Braket Python SDK &E#EL THEET 2 AT HEZRHEL, EFRXAIOERELRE
TICRIBEET, Python DB EFRKIFEIC Boto3 ZAVAR—IILITEIMUENHYVET, cNITE
RENSTT, BMOAILN—XVY REFHTSHESE. Amazon Braket SDK £ 1 ARN—=)L T
DURENHYVET,

Flz X, CreateQuantumTask ZFU'H 3 &, Amazon Braket SDK A"1J 2 T A N % Boto3 I[ZIXE
5 &ET, Boto3 A AWS APl ZFHUHLE T,

COEIIORR:
« Amazon Braket Boto3 754 7> N Z2HBMIZT S
« Boto3 & BraketSDK ® AWSCLI ZA77AIL%2{RET S

Amazon Braket Boto3 724 7> RN EEFMICT S

Amazon Braket T Boto3 ZfEA T 3 I(C(&. Boto3 Z4 > 7R"— M L. Amazon Braket APl N\ M3t (C
FRIBZD VAT RN EERTDIHLEN HYET, XOHFITIEE, Boto3 754 F > MZ braket &
WSRBRINMMTHShTVWET,

import boto3
import botocore

braket = boto3.client("braket")

(® Note

Braket & IPv6 ZHR—KLTWET, IPV6e ERXY ND—VZFERATREE. £kidD—
JO0—RHFIPv6 RS 74y 0RFEALTVRCEZERLEVEESE. "TT1T7ILARY
JEFIPSTVRARAVE EVWSHA RIERENTVARRSIZ, FATILAEZYITIUR
RAVBNEFERALET,
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https://boto3.amazonaws.com/v1/documentation/api/latest/guide/quickstart.html
https://docs.aws.amazon.com/vpc/latest/userguide/aws-ipv6-support.html
https://docs.aws.amazon.com/sdkref/latest/guide/feature-endpoints.html
https://docs.aws.amazon.com/sdkref/latest/guide/feature-endpoints.html
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braket 954 T NI E N5, Amazon Braket H—EANS U O T ANETV, HEE0E
TRDCENTEEXT, VDITARNELARVADTF—ROFMICOVTEE, APIV T 7L ARCE
<kEEL,

ROBIE, TFINAAEBFRAVDBREREZRLTVERT,
s PTNARAZRELET,

« TNAA%ZHIET D

s BFRARAVEERTS

- BYRAV%ZHIETD

- BYRAVZERETD

c BEFZARAVEFYOEILTD

TINARAERRLET,

* search_devices(**kwargs)

BELE7AINEZ—ZERLTTFNA RAZRRLET,

# Pass search filters and optional parameters when sending the
# request and capture the response
response = braket.search_devices(filters=[{
'name’': 'deviceArn',
'values': ['arn:aws:braket:::device/quantum-simulator/amazon/svl']
}1, maxResults=10)

print(f"Found {len(response['devices'])} devices")
for i in range(len(response['devices'])):

device = response['devices'][i]
print(device['deviceArn'])

TINAACEHRIFT S

* get_device(deviceArn)

Amazon Braket TRIAAEERT/NA AZHWBLFT,
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https://boto3.amazonaws.com/v1/documentation/api/latest/reference/services/braket.html
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# Pass the device ARN when sending the request and capture the repsonse
response = braket.get_device(deviceArn='arn:aws:braket:::device/quantum-simulator/
amazon/sv1l')

print(f"Device {response['deviceName']} is {response['deviceStatus']}")

BYRAVZEKTS

« create_quantum_task(**kwargs)

BTRAVZERLET,

# Create parameters to pass into create_quantum_task()

kwargs = {
# Create a Bell pair
'action': '{"braketSchemaHeader": {"name": "braket.ir.jaqcd.program", "version":
"1"}, "results": [], "basis_rotation_instructions": [], "instructions": [{"type": "h",

"target": 0}, {"type": "cnot", "control": @, "target": 13}]1}°',
# Specify the SV1 Device ARN

'deviceArn': 'arn:aws:braket:::device/quantum-simulator/amazon/svl"',

# Specify 2 qubits for the Bell pair

'deviceParameters': '{"braketSchemaHeader": {"name":
"braket.device_schema.simulators.gate_model_simulator_device_parameters",
"version": "1"}, "paradigmParameters": {"braketSchemaHeader": {"name":
"braket.device_schema.gate_model_parameters", "version": "1"}, "qubitCount": 2}}',

# Specify where results should be placed when the quantum task completes.

# You must ensure the S3 Bucket exists before calling create_quantum_task()
'outputS3Bucket': 'amazon-braket-examples',

'outputS3KeyPrefix': 'boto-examples',

# Specify number of shots for the quantum task

'shots': 100

# Send the request and capture the response
response = braket.create_quantum_task(**kwargs)

print(f"Quantum task {response['quantumTaskArn']} created")

BYRAVEZWMBEIS

* get_quantum_task(quantumTaskArn)
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BEELEEFRAVEREBLET,

# Pass the quantum task ARN when sending the request and capture the response
response = braket.get_quantum_task(quantumTaskArn="'arn:aws:braket:us-
west-1:123456789012:quantum-task/ce78c429-cef5-45f2-88da-123456789012")

print(response['status'])

BYRAVERETD

* search_quantum_tasks(**kwargs)

BELE7ALEZ—EL-—HIDETFRIAVERRLET,

# Pass search filters and optional parameters when sending the
# request and capture the response
response = braket.search_quantum_tasks(filters=[{
'name’': 'deviceArn',
'operator': 'EQUAL',
'values': ['arn:aws:braket:::device/quantum-simulator/amazon/svl']
}1, maxResults=25)

print(f"Found {len(response['quantumTasks'])} quantum tasks")
for n in range(len(responsel[ 'quantumTasks'])):

task = response['quantumTasks'][n]

print(f"Quantum task {task['quantumTaskArn']} for {task['deviceArn']} is
{task['status']}")

BfRAVZFY LTS

* cancel_quantum_task(quantumTaskAzrn)

BELEEFRAVZEF Y EILET,

# Pass the quantum task ARN when sending the request and capture the response
response = braket.cancel_quantum_task(quantumTaskArn='arn:aws:braket:us-
west-1:123456789012:quantum-task/ce78c429-cef5-45f2-88da-123456789012")

print(f"Quantum task {response['quantumTaskArn']} is {response['cancellationStatus']}")
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Boto3 & Braket SDK ® AWS CLI ZO7 7 A I &R ET S

Amazon Braket SDK (&, BATRHICEELAZVRY ., 7 #)L h® AWS CLI FREEHERICKTFL F
¥, YNX— KR AmazonBraket /—R7 Y U TRITTDHAK, T7FILRNOERICTDLED
BHLET, Chik, /J—NTYVIAMVREZVAZRETHHEREFE D IAMO—-I)LZ2RHTIHE
NHdE-HTTY,

F7>3>T, D—RZO—HILT (AmazonEC2 1 VARV AR ET) RITT 25, BAIFAE
AWSCLI 7O77A )N EZRITEES, 72N NOT7OA7 7ML EEHNICLEEZETDIOTEE
. EBZ7A77ANICERLZEREY NEEADENTEET,

CcOtEVIAVTE, TEOXS% CLiprofileZfETHHEE. TOZAT 7 A )L%Z Amazon
Braket ICH&IAdk, TOTOATF7AINASOT UV LAFUTAPI I—IFThhBdRS5ICTDHEE
ZRERICHALET,

cOEVIVORE:

« A7Y 7 1: O—AJL CLI AWS ZF&E T B profile

« ATV 7 2:Boto3 Y AVAT DI NEERT D

« AT Y 7 3:Boto3 Y < 3 % Braket AwsSession (&AL

ATY 7 1: O—AJ)L CLIAWS %ZE&ET % profile

A—Y—DERFEB LT 7 AILNAAOTOT77AIILOREFECODVWTIHATEI LR, 20
RFEFIXNDOERZBEATVET,. chSOREY JOFMIIODVTE, UTZSRLTKEE
W

- BBEE
« EHATDAWSCLI LD ZBETD AWSIAM 7AFoTAT1412 52—

Amazon Braket ZfEA T ICIE, COI—HF—BXVBEETS CLI profilelcxL, #E7x Braket
ERENEITDIHVENHYET, HlZIE. AmazonBraketFullAccessi RIS —B& T RY FTEET,

ATFY T 2:Boto3 Y aAVATSIIRNEERTD
Boto3 Y a>vAT IO NEERTDICE., XOO—RElEFERALET,

from boto3 import Session
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https://docs.aws.amazon.com/singlesignon/latest/userguide/getting-started.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-sso.html
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# Insert CLI profile name here
boto_sess = Session(profile_name=profile’)

@ Note
BEZAPI J-)LIC) =23 R—ADHBRA SV, profile DF7#)LbDV—-23>
IC—BLBWEE. ROBICRTIRSIC, Botod3 2y 3a>n) -3V EBETEERT,

# Insert CLI profile name _and_ region
boto_sess = Session(profile_name=profile’, region_name='region’)

ELTEEE NS B Tregion, . & Amazon Braket AWS U—= 3> A FIETEER LT h
Mo TREZEE#R A Uus-east-1us-west-1F T,

AT Y7 3:Boto3 Y < 3> % Braket AwsSession ([Z#H &AL

XDBIE, Boto3 Braket v > a2 & #HLL, TOEYSIADTTFNAARAEBA AR AT S
FEERLTVET,

from braket.aws import AwsSession, AwsDevice

# Initialize Braket session with Boto3 Session credentials
aws_session = AwsSession(boto_session=boto_sess)

# Instantiate any Braket QPU device with the previously initiated AwsSession
sim_arn = 'arn:aws:braket:::device/quantum-simulator/amazon/svl’
device = AwsDevice(sim_arn, aws_session=aws_session)

CHERENZTTLES, 1 VAZA{LE NI AwsDevice AT IV NICEFRAVBEETEE

T (FNhICE., FIREF device.run(..) ANV RZHVOPHLET), TOF/NA ALK 2TITSIN
TO API O—)LICIE. BAHIC profile &EEELACLI Z7O7 7 AL ICEER TSN TWS IAM FR

ALEHZERATERT,
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Amazon Braket Z R L EEFXATDT AR

Amazon Braket I&, EBOEF/N—RIVIT7TEFTIIVXLZRTITBEICTANS KRR
TBDICKIND, NANTF—XAQETETTETEBEFRBEIIL—X—ZREHLTVET, C
NsNII1L—3—R, BERBELBDIBMEBVYINIITEAVTSANTIF v, 8KV Amazon
Elastic Compute Cloud (Amazon EC2) V9 2 AR —ZABTED -8, HH-HNBENANT#—X A
AoE1—F AT HPC) A V7 ZARNSUF Yy CEFREZIIL—NIIEBEHZNVKRESR
To cNSOVY—AZFERTHET, EFF77UT—2a 0BREKRENRICESTEERT,

Braket X1 L —2—%ZFEATRHET, YEETT/NAADFNRHREZTTIC, EFER
EEFTINAVALEZRENICTARNTRIENTEET, ChiCkl), BEXHNEBEFT—KNPET
BRAS, FUBELEFTIIVALARIS—ENFERT, EFAVELI-—TAVIDEREE
BERERRTERT,

Braket SDK &, >3 Y R /A XREFILBEDIZ AL -3 NFTXA—RZHBTED LS
LTYIIL—BF—\DEFRAVOEFEZBRILTSD LT, EFFILIVALOEERKY &L
BfTED&LSICLTWVWET, £/, Amazon Braket Hybrid Jobs O#EEZFEAL THEIE1—
TAVIBREEFAVEI—TFTAVIERZELIEDER LT, TANERKRIIOEEZE S ICHL
RKIBELETEET,

BFRAVERBOEF/N—RIVITFICTFTOC4TBHEIC, Braket DI 1L —F—THIRNICT
ARTBET, BEBAVHARNEBTTZILIIOVALEZRRL, ELWAESHERRETD N
TEEXT. chilky), AREFZEMRL. IZ7—22&KPRCHZX, EFIEI—TFT12T5HOD
HESZHENICMETEET,

CcOEIIVOAR:
¢« VIAL—BZ—NDEFREAUVD*EE
e O—HNWINEFF/NAARARIZIL—X—

SZAL—BR—NDEFRAVDIEE

Amazon Braket &, EF R AV ETANTEDIBEBROD AL —F—\OT VA ZREHLFT,
B-—EFRAVZMRIICIEE RTTdCceE, EROTOTSLZEZTITDEETEET,

X1l —%—

« MENRKNUY ORI Z1L—&—, DM1: arn:aws:braket:::device/quantum-simulator/
amazon/dml
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« JREERIKN)LZZ21L—4&—, SV1: arn:aws:braket:::device/quantum-simulator/
amazon/svl

s TUVYNRYRND—=UZZ1L—&—, TN1: arn:aws:braket:::device/quantum-
simulator/amazon/tnl

e O—AHIN>Za21L—%—:LocalSimulator()

® Note

QPU B RV AV FN R ZI1L—&X—TF. CREATED REDEFRARAVZXF Y EILT
ZBET, QPUBKV AU FIY R ZIL—X—TWF., QUEUED REDEFR AT ZNRAD
IT7A4A—KNR—ATFY ) TEET, QPU M QUEUED REDE TR AV IF, QPU O T
AMDA RVBAREREICF Yy EILEhBVECERELTLSEZY,

COEIVZIVOREA:

s O—AHIREXRT IS 1L —&— (braket_sv)

s O—ALBENKNUY DA I 1L —&— (braket_dm)
« O—AJ)L AHS > X 1 L —Z&— (braket_ahs)

« MERINILIZIL—F—(SV1)

- BEENXBRUYOARSZ1L—%— (DM1)

« TUVILRYRND—=U2Z1L—&—(TN1)

s BORAKIZTAL—Z—-ICD2VWT

» Amazon Braket >3 1L —&X— DL

« Amazon Braket TOEF X AT D4l

s O—ANZaL—2—%FEALEEFRZAIVDTAL

O—AILREXT ML Z 1L —%— (braket_sv)

O—AIIRERT NI Z 1L —%— (braket_sv) ik, BFEHEOO—HILBETETENS
Amazon Braket SDK DR EZTT, Braket /— RN T Y IA VAR AEEEO—-HAILEBED/\—
K I PHEICKHU 1 25 qubits ETOMEERTHOSEY RZORNZAESFICHELTOVET,
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COO—AHIL>Z21L—%—IF Amazon Braket SDK DX TDY — R ZEZHR—KNLTVWET
A, QPU FNA ATl & pERBRYTEY NFYR—KRENATVET, FNAADHR—KENT
WB5 =Kk, FNAAO7ONT 1 THERETEET,

® Note
CcOO—AIL>ZaL—2—EEE OpenQASM #EEZHR—NLTVWETH, 5EK
OpenQASM #EElE QPU F/NA AR ZTDMN Z 1L —ZF—TRYR—FEnTVWEVE
AR BYET, YR—RENTVHBEOEMIDWTE. TOpenQASM Local Simulator
notebook, ICEBEHENTWAHlZSHL TS EEV,

DAL —E2—%FFRATHAEICOVTIE. "TAmazon Braket Dl #Z3BL T EE L,

AO—ALBEIXRNIY DA I 1L —5— (braket_dm)

O—ALBEIRNIYIATZI1L—2— (braket_dm) &, BEFHZKOO—HILIRETRITEND
Amazon Braket SDK DR EZTT, Braket/ — RN T Y IA VARV AFEERO—AIILERED/\—
ROIT7H/HEZFRICIEUT, /A4 X (&K 12 qubits) D/NEBERTOTEY RZONZAEVJICHEL
TWEY,

EYRTVYTRHEIBREZEDS— N/ A KXEEZFEALT, BB /A AOZVEEZEO
NSBETEET, T, /JAXODEEIINIIPDSTHEITZCLEERULEBEEORROEFED
qubits BRI — NI /A XN EEZBRITSEETEERT,

braket_dm A—A)N>Z21L—2—TlE, EEL L shots HE2EETRD L, ROBRIBFSNI K
ERD

 MHWHZEEIRN) YO RA:Shots=0

® Note
CcOO—AIL>ZaL—2—EEEM OpenQASM #EEZHR—RNLTVWETH, 5EK
OpenQASM #EElEX QPU TN/ AR ZTDMN Z 1L —ZF—TRYR—FENTVWEVE
AFBYET, YR—RENTLHBEOEMDWTE. TOpenQASM Local Simulator
notebook, ICEBEHENTWAHlZSHBL TSEEV,
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https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Simulating_Advanced_OpenQASM_Programs_with_the_Local_Simulator.ipynb
https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Simulating_Advanced_OpenQASM_Programs_with_the_Local_Simulator.ipynb
https://github.com/aws/amazon-braket-examples/blob/main/examples/getting_started/1_Running_quantum_circuits_on_simulators/1_Running_quantum_circuits_on_simulators.ipynb
https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Simulating_Advanced_OpenQASM_Programs_with_the_Local_Simulator.ipynb
https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Simulating_Advanced_OpenQASM_Programs_with_the_Local_Simulator.ipynb

Amazon Braket FROYIN—HA K

O—ALBEXRNUY IR IIL—F—OFMIIOVTIE, "Braket AFf /A X1 —&—
DPl, ZZRLTEE L,

A—AJ) AHS X1 L —3&— (braket_ahs)

O—AJ) AHS (ZFOJ NIRRT ZalL—>3ar)>ZaL—2— (braket_ahs) &k, &
BROO—AIIRETREITE S Amazon Braket SDK DIEREETT, CchEFEHA TS & T, AHS
TOJSLANEREZIL—NTEET, O—AHINAHS > Z 2L —R—I&, Braket /— KT v D
AVABRVAFEEFRO—ALREON—RIITHERICELUT, RRK10~12 FRFOPNRL I AR—
TOT7ORNRAETICELTVET,

O—AlL>ZaL—2—k&., 1 20E—LR&HE. 1 D0 (FHEH—K) BBRIE, BLOCEFEOREFE
BlCDOWVWT, AHS 77O 5 AZHR—KNLTWVWET, FHMIC DOV TIE, Braket ® "AHS classy &
Braket ® TAHS program schemai Z#ZBL TS &L,

O—AJLAHS 2 X1L—Z—OFMICOVWTE., "THello AHS: IO TOT7FATNIILSZT >
S1L—230%FETTB1 R—2 & TAnalog Hamiltonian Simulation example notebooks ZZ &
LT<LEEL,

RERS ML T 1L —&— (SV1)

SV1I ik, #AVFIVR, NANTF—XAQOIZN—HIVRERVKNILZZI1L—K2—TF, B
KT 34 qubits DEIKZES ZIL—RNTEEXT, 34-qubit, BRE, EAFOEE (EEORE = 34)
DETETR,. FATRZT—RORATXETOMHOERICEUTH 1 ~2HEBL/L B ENTFREH
F9, A=Y —F=IY—rEEALERKE, SVIICEHLTVET, TL2HREXRT NLXIRIE
NEINZEEDHEATHRRZRLET,

SV1 DBRARTHMEE 6 BETT. F74LKTH, 35 BORBRTRAYERS, BATE 100
BORKEFRAVZFTET (us-west-1 & eu-west-2 T 50 9 D),

SV1 OER
SVI TUTHOENERFEREZBDICE, UATOHED shots BEBEITIHBENHVET,

« #ZZ: Shots > 0

- Hif${E: Shots >= 0
%8 Shots >=0

- #3: Shots >0

O—7AJ)L AHS > X 1L —%— (braket_ahs) 148


https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Simulating_Noise_On_Amazon_Braket.ipynb
https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Simulating_Noise_On_Amazon_Braket.ipynb
https://github.com/aws/amazon-braket-sdk-python/blob/main/src/braket/ahs/analog_hamiltonian_simulation.py#L29
https://github.com/aws/amazon-braket-schemas-python/blob/main/src/braket/ir/ahs/program_v1.py
https://github.com/aws/amazon-braket-examples/tree/main/examples/analog_hamiltonian_simulation
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- ¥Ri@: Shots =0
- BEFAEL: Shots = 0

RBROFMICIOVTR, "TRREA7 1 Z2ZRLTEE L,

SVI REICKATEET. AV FIV RTABERTL, EROEBELIICRTTEET., 2TH
Bk, ARL—3 3> ORICIHUTHRFICAT—ILE N, qubits e & & ICIEBBBRHIC AT —IL&
NnET, shots Hid. RIBMARDLLULAFELEA, HBCOLVTR, T¥I1L—%—%k
BT2, EBRLTLKEEL,

2Z1L—&—(E Braket SDK DI X TDY — KR EHR—KNLETH., QPU FNA Rlx/hEiry T
Y REBHR—KNLET, FNAADHR—KRENTVWBY —KNE, FNAAOT7ONT 1 THRET
EFXT,

BEXRNIJY ORI ZI1L—%— (DM1)
DM1 &k, A2FX R, NANTA—RADBEINIY IR ZIL—X—TF, RKT17
qubits DEIEZ> 1L —NTEEXT,

DM1 &, ZRARETEEN 6 BE., AREFRIAIEOTF7FILNE 356, ABEFIAIVROER
KiElX 50 BT,

DM1 O#ER
DM1 TUTOENEFEREBDICIEFE. UTOAED shots BeEETDLENHYXT,

« BZ: Shots > 0

- Hif${E: Shots >= 0

- 28 Shots >=0

« ¥ Shots >0

- MHBENRNY Y IR Shots =0, &K qubits #x =8

RBROFMICOVWTR, "TRREZA7 1 Z2ZRLTEET L,

DM1 REICKIATAET, A7 RTEARERTL, EROEBELIICETTEET, 2T
Bk, ARL—2 32 OMICBUTHRFIC AT —ILE N, qubits e & & ICERBRNICAT—/L&
NET, shots it RABHAGOLLULAFELERA, FMIOVTRE, ¥I1L—%2—%k
BY5, EBBLTEE L,

BEXRNIYORIZ1L—%— (DM1) 149
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https://docs.aws.amazon.com/braket/latest/developerguide/braket-result-types.html
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JAXT— N EFIREE

AmplitudeDamping

Probability has to be within [0,1]
BitFlip

Probability has to be within [0,0.5]
Depolarizing

Probability has to be within [0,0.75]
GeneralizedAmplitudeDamping

Probability has to be within [0,1]
PauliChannel

The sum of the probabilities has to be within [0,1]
Kraus

At most 2 qubits

At most 4 (16) Kraus matrices for 1 (2) qubit
PhaseDamping

Probability has to be within [0,1]
PhaseFlip

Probability has to be within [0,0.5]
TwoQubitDephasing

Probability has to be within [0,0.75]
TwoQubitDepolarizing

Probability has to be within [0,0.9375]

FYYNRY RD—UYI1L—8— (TN1)

TN1 &, AFI 2 RTEMEBRT I VILRY ND—02Z1L—8—T7F, k. K50 ODEE

XA 7qubits& 100 L TOERREZS ZIL—FMTNITEET, TN, A/N—REE, O—AHI
F—RNE2ZHEOEKR, BLRCEF7—)ILH (QFT) BREEDEKEBEZE D2MOEKICIFICH

AT, B2207I—XATTNIEMELET., £9. UN—HILT7I—-XBGEBOMENZHER

BERELISELET, CORBERRICKY, TN FIRE7 T—XERENDXOBBOETE

BEHETEET, HERBREN TN1>I1L—2a>nRTEEFBREEBX 35S, TN FIX
meRiEtA,

TN1 OXRTRHEHRE 6 KBTI, AREFXATVHOLREE. &K 10 @ (eu-west-2 Tl 5 fi) T
ERD

TN1 OFR

W7 1—XE. XRUYIRAO—EOEETHERENE T, —EOEHRZ, BRICEITDET, &
ERBRICHETEZVEHMENDIRTHREETNE T,

TOINRY RD—=U2Z2L—2—(TN1) 150
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E:Shotslk >0 THIBENHVY ET,

BREIAATRErOEBYTT,

- BT

- Hif$

. DHE
RROFEMICOVWTR, "#E247, Z25RBLTLEEL,

TN1REICHATET, O TFY RTEEZRITL, BROEBZAF|ICRTTEERT. FMIC
PVWTR, T3l —2—7ZkBISD, 2ZRLTSEZ,

2Z1L—&—(E Braket SDK DI X TDT— KR EHR—KNLETH., QPU FNA RlE/hEixHy T
Y REHR—MNLET, FNAAOHR—KREATVBRY—KNE., FNAAOT7ONT 1 THET
EFXT,

TN1 ZF$ 9 % IC k. Amazon Braket GitHub 'J7RZ K1 @ TTN1 example notebook s ZZ8 L T
EEV,

TN1 ZHERATRIEHDODRARNTZIT14A

c F—LY—A—LEBEBITEEN,

« TN1 QOEED "#FIE, ZFS O, shotsBNFDPBEVWEEIZAELEFHLVERERETARNL
x99,

« RERZ shot D> I AL -3V FBEROEFRAVICHTEILEY,

BHAKRTZIL—F—ICDOWVWT

BHAKTZIL—2—F, Z21L—232 2 F7)dVAXLAD—RICEFEEBHIACETEELE
. £, BUCAVTFRICEMEATEY, \NAMTUYRZITA ARV AICHTEZaL—
AVEEERTLES, cOT7O—FR&, 2L —2a EVE—F N1 ABOBETE
ERETDIRNIFRYIVZHBRIDDICIRIEET, BHIAKAIZIIL—X—F, IXTOFEZ 1
DOFREFRVVDOHIRETHITID_ET, DEBXATVERKEBICHBL, BEEBRDIRREEERT
DIEHICHELRERETOREBS T ENTEET, cnlCKkY, VDE—R2Za2L—23 2K
BEI2RRORBELBRL T, Z<NHE. 10 FULOKIBE/NT 2 —X 2 A[ LI DA S ARE
MABYET, BOAKIIAL—R—NFNT7F—XAREALEE, ENENATVY RTDaT

BHAH>IaAL—2—I12WT 151
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https://github.com/aws/amazon-braket-examples/blob/main/examples/braket_features/Using_the_tensor_network_simulator_TN1.ipynb
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ZAREIC T B HEOFMIC OV TR, "Run a hybrid job with Amazon Braket Hybrid Jobsy @ R¥F 1
X MR=DEZSRLTILKEZV,

PennyLane OFEE> I 1L —&X—

PennyLane OFEEZ X 1L —X—% Braket DEHIAAZ I 1L —X—ELTHEATEE

¥, PennyLane DFEES I 1L —RX—%2HATD L, BEMI AR ENEERAEFIELLZEFER
LT, Aftz& ) RRICFHMETE 9, lightning.qubit > =1L —&2—I&, BraketNBl ZHL TF
NAARAELTHERATERTY, BOIAKS I 1L —ZF—EULTRGPUAS VAR AZFERAL TEIT
FTEIMBENHVY)ET, lightning.gpu OFERAFICDWVWTIE, TEmbedded simulators in Braket Hybrid
Jobss J—RTYOEBBLTLIEZ L,

Amazon Braket > 1L —&Z—0DOLE

COEO>ar TR, W2 oS, IR, 1—AT—AZHBALT, EFFAVICHEEEL
AmazonBraket X 1L —Z2—%BIRITBNDICKRIBEET,

O—ALYI1L—8—EFVFIVRI I 1L —5— (SV1, TN1, DM1) # 5 O&R

O—ALZZ1L—2—ONT#—XVARK, YZ1L—R—OETICEMT S Braket /— KT Y

DAVAZVABEODO—NINRTEEZRANTDIN-—RIVITICL2>TERYN KT, AU FI R
SIL—F—RAWS VTV RTRETEh, " MNBO-—NIRREEZBEXTAT—ILTBLSICRKE

ENTVET, AUFIVRIZIAL—F—R, FUREBERALCEGBELEATVERTN, BF X
ARVEIEREFRRAVODNYFZELLATYY—F—N—AY RFEIPVET., chik, Z2<DE
FRAVNRETZHERICENL—RATZERTD AR BV ET. ChoO—MRBBE/NT #+—
NOARMZERIDE, ROAAEAR, /A AXOHD>I1lL—>aveEgtrial—>3
VORTHAEZBERIBZDDICRIEERT,

XaL—23a>nis:

- AT qubits A 18 KiEDHFEF. O—HLZI1L—X—ZFEALET,
- AT B qubits A" 18~24 MIFEEE, D—IVO—REKUEZZIL—X—ZBRLET,
- AT qubits A" 24 ZBABHEREFE. TNV RIIAL—2—EHALET,

JAXTZT1L—23a>nBsE:

« EAT S qubits A9 KFNHEEK, O—HINIa1L—X—&FERALET,
- FAT S qubits 9~12 MIFRIEF, 7—YVO—RIZKUESZIL—Z2—2Z2BRLET,

XAl —2—zBTB 152


https://docs.aws.amazon.com/braket/latest/developerguide/braket-jobs-works.html
https://docs.pennylane.ai/en/stable/introduction/interfaces.html#simulation-based-differentiation
https://docs.pennylane.ai/projects/lightning/en/stable/lightning_qubit/device.html
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/4_Embedded_simulators_in_Braket_Hybrid_Jobs/Embedded_simulators_in_Braket_Hybrid_Jobs.ipynb
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/4_Embedded_simulators_in_Braket_Hybrid_Jobs/Embedded_simulators_in_Braket_Hybrid_Jobs.ipynb
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« AT qubits A" 12 2 BZXDHEE. DM1 2FERAL X7,

RERT NI ZAL—R—ERBATIN?

SVIBRIZN—HIRERI NI ZAL—3—-TY, EFREOLKBEAKZEML, F'—NE
E2REBLCIEREALET. ThE, FECHUZSEBVEDTH2TE, INTOABREMEZIRM
LETFT, SVIZIIL—R—CLDEFRAVOERTHREGE, EBERNOT —MUICHAIL THEKRL
x9,

BENNIY ORI IAL—R—ERATIN?
DMI /A ADHZEFEREESIIL—MLET, DATLAOLEENNIY VRAZREL, E
BOT—NE/JAXEEZIBAEALET. RERNBCEENRNY Y JALLE, BROETEOEFIR

ROTEBFERAISETNATVERT, B, RTBEHRBRERCEUTERNICAT—ILE L, qubits
B U THEBBEHNICAT-ILENET,

TOVILRYRD—DO2Z1L—R—ER@FMATITH?
TN1 FEFEREZBENLXIZ7ICII—RLET,

« IZ70/—RE, BFT—h, DFYqubitsTHEBEENET,
s JZ70IV2R,. F—FNEOEGZRLET,

COBENHR, TN1 FLBHABEETEMBEETRENIII1L -3 @BaR O3 ENT
-3

TN1ICE 2 DD 7 I —AANMRE
BE. TN IEFHEZSIAL—RNTB 271 —A770—-FTEHELET,

s DN=H)ITI-X:ZOT7I—XTlk, TN1 FENEFTETISTTERNSIN—-RTEDHELEEE
AHLUET, ChiZlK, IXTO/—RIZTIVEALT, BENOBEEEIREBTEEXT, TN1 A
MENDTI—AE—HEILETITDEH, I—H—IC@E DT I—ANRRENFTEA, TN &,
FT171—XZ2%ETL., RANLGHPICEOVT, F27I—XERTTIHESHZTN1 BHE
TRELET, ITaL—2ar AT IhE. COREDEODANZEI—H—HNF1TS52ElD
EEA.

s WHE7I—X:CH7I—XiE, HHEAZIEI—RICHBTHAHENERT7I—XICPUTVE
To cHDT7I—RAIFE, " EOXRNIYIAEETEBRENET, ChSDEEDIEFIE. 5TED
BMLESILKRZELRFEEZERAET, LEN 2T, V57286 TREVENEFENAZRDGS 12

X1l —2—%ZLBITD 153
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OIZ, FACIUN—HBILTI-—XZRTLET, UN—HILT7 T -XAFICREZENRHE IS
E. N1 RREBOT—RZEENL T IAL -3 0RREERLET,

TN1 S 7R ICELTWVNDS

R, EREBD TN IS 7 2HTOEBRELBRTERT, stEENLZT VY RFH2EHT
&, WRZEALTENETOIL— M EBREICEODIZDCENTEXRT, ATEADERPERSE Y
BEELTLVAHN TR, tRNEZRTENETOIL—FERODH2DHNHLVEENrHYVET,

TN1AUN=BIILTI-XZThBA215E, BRALCHREZRZKADYIC, HOBY ZFVWTH
WihZRDOTAROBEDICBYNET, hRZRZDICIIZ<OREHZEX T LR, F<KEE
VWSRTERYEIIHEDNETL&S, BHRIC, UN—HIILTI-ABFEBEZERERHELET,

TN1BREBEBYZEBOEOBEICOVTHED "8, 2B 2>TVWBEEAZDELAERA, C
DEBFIN-—HLTI-ZXHIIELVET,

ChoNEATNII1L—2—CHREBL -HECESR

SV1 Ik, EICEBEOEHD qubits ES— R EFODCEICKBETIBABOIZSAICBELTVET, — &
MIC, RESEBES—MOKICISU TERWICEMLUETA, shots BUZRFKFLELE A, SVI IE
28 FFEDTN1OEED qubits & V) LEE, BETT,

SVI ., FBICHYESERVEDTH>TE, ERICEINTOIEMRZIIL—NTB L
H, EUELV qubit TR ESZZAREMEN BV ET, EORBRENETSBOHLZHMTEHFE
FHYEBA, LN 2T, 30-qubit DFHETIE., SV1 & 2230 DEREZTETHHLEN BV E

9. Amazon Braket SV1 X1 L —&—0 34 qubitsDFIPRIE, XTFVEARNL—20HMICLDE
BREVARFIFN T, chld., "SVIIC 1 qubit ZEMTHAELIC, BB 2FBHL<KD, £ERASDC
ENTEFT,

ZLOUTZAOBEICOVWT, TN1 I SVI &Y ERFZINICAELORERENBBETIHMETE X
T, INTREISTORBEEZFHTZLEHTT, TN1IF, EXWNIZIK,. KL SEOELEBIFL,
MENBRIN—HIICEETIRENDHAZRFLET, BIOFVWAEZTHE, TN1REIRNUY Y
AEENIEFZERTIRELEREFETHET, FME7O0RAZEY) T IIICLET,

TN1 OFE, qubits EX—RNOBEBEETTHN, IS7OBERE2EEETTY, HIAEF., TNT

&, '—MEEHTHIER (JT7) 2T HDOICEEICEATEY (DFY., T qubit FZFD
JEfE qubits ICOHKRT—NICK>TEREND), R (FLET—M YELOSRZRFOER (V7
7)ZFMELET, TN IC& > THENBZEER., & qubit AL qubits & 5 qubits BENTWBUE
TOHMEERTDICETT, BEOREON ChSOLSBLY) BEHBZBERICOBTENGE., T5
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WO EBHBERIER)KEVN, FEEEYNDEV, HBDVERVE—BIRNIYIARATRI LD
TEDLS, TN1 FFMZDRWICEKRITIBRERSICBEYET,

TN1 O HIFIEIE

7‘37®*§iﬁﬂg*§%"\ﬁésv1 L:Jl?'tu:\ TN1 (& J’\b}EiE( K%i;%é;ﬁ‘"& y}ij—o L\<—_)7b\0)7‘37
NBEE. TNTBFUN—"BILATF—20&ICOIIL—23a & TL, RO 2 >OBFAOVT N
T FAILED AT—XAZXRRLET,

s NANBOIAWNELBA —TTT7HNEBHIEDE, BFENSN—HIBEERODITH2ONEL
<BYTFE, DAL —BZF—NHEEZHESHET, TN1 FIREERTTELRLLBYET, N
TOESBIZ— AV E—INFRRENDENHVYET:No viable contraction path
found.

- REERHNELITED — —HBOITZT7TE. TNTREINSN—BINRAZRODGRENTESR
TH, FBICRS, HMECEECHBIAANET., COBE. WBRFIFECSMHETHDLH.
JARNEZEACEYNET, COLH., TNT ERBEFICVUN—HILTI—ADRICKTLET,
LTOERSBIT—AVE—IHNRRENDZEN HY ET: Predicted runtime based on
best contraction path found exceeds TN1 limit.

® Note

NWHEETHLBEVWEESTE, TNIOV/N—HBIAT—20RENBERE N, FAILED AT —4X
ANRRENET,

T, FRHENDRTEHEE shot ICKFELET, REO>F U A TR, TN1 IRFEREF shot 2
ICHREZICMRTFEL £ 9, shots BN DA VES, ERNANEITSAEEN N GYET, flAE. 1—F—
A 100 shots TEFR AV ZIEETHE, TNT NMREAAIEE L THELETAHA, 1023y NERF
THEETR L, REHFrETLET. CORRTIE, 100 BOERERBIZLHIC, BLUERERICK
L T10shots® 10 ENEF R AV ZEFL., KNICEROEREEHNTHDZENTEET,

RARTZU9F14RELT, &Y ZL< DshotsZRITTHHEIC. EREELIEFEEED S A% Hshots (Hl
ZF10) TTARNL, TN1 OEROHIEZRAND L ZHEOHLET,

(® Note

W7 I—AZFERTZ2—EOEZ(E, NEBENNIBNIYORATHREYET, HlZE. 2-
qubitd T — NIZIE 4x4 IRV Y VAN MBET T, LI ED LMD PRBEHICHE

X1l —2—%ZLBITD 155
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BHEITIEERTT, COLDIBFEICEK. TETETICHAIMINIDTLELDS, A5
. Amazon Braket (& #Rim I EM B INRNEEZRABZVDTT,

B B RAT

IANXTDBraket VX 1L —ZF—%2FHAT2E, ERORKERRFICETTEETT, ARETHOH
Bk, 2L —3R—&)—23 L& >2>TERBYET, ARETHEOFHRBEOEMIC OVTIE,
TQuotasy R—T&ESBLTLKEEV,

Amazon Braket TOEFX AT 0Ol

coto>arTR, FNAADBRYSHERORTRET, BFZAVIOERTEEZIEZE > TH
AL & ¥, Amazon Braket DRARNFZU9FT 4 RELT, EFSVIBENDI I 1L —X2—THE%
RITTHELZ2HHHOLET,

cOEVIVORE:

s FNAAZEETS

« EFRAVDOBIEEETS

s NFX—BIUETNEZRVZIFZEETS
* shots ZIEET

c BROR=-UY

- BROBIOERT

TINAACEET S

T, BEFRATIDOTNARAZERLTEELE T, COBITR, X1l —&2—8V1 ZERTS
FEZRLET,

from braket.aws import AwsDevice

# Choose the on-demand simulator to run the circuit
device = AwsDevice("arn:aws:braket:::device/quantum-simulator/amazon/sv1")

COTFNAAOZTAONT 1, ROKSICRRTEEXT,

print(device.name)

Amazon Braket TOEFZRX AT DO 156


https://docs.aws.amazon.com/braket/latest/developerguide/braket-quotas.html
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for iter in device.properties.action['braket.ir.jagcd.program']:
print(iter)

Sv1

('version', ['1.0', '1.1'])

('actionType', 'braket.ir.jaqcd.program')

('supportedOperations', ['ccnot', 'cnot', 'cphaseshift', 'cphaseshift0Q',
'cphaseshift@l', 'cphaseshiftl@', 'cswap', 'cy', '

'pswap', 'phaseshift', 'rx', 'ry', 'rz', 's',

cz', 'ecx', 'h', 'i', ‘'iswap',

si', 'swap', 't', 'ti', 'unitary', 'v'

v,
vi', 'x', 'xx', 'xy', 'y', 'yy',
('supportedResultTypes', [ResultType(name='Sample', observables=['x', 'y', 'z', 'h',
'i', 'hermitian'], minShots=1, maxShots=100000), ResultType(name='Expectation',
observables=['x"', 'y', 'z', 'h', 'i', 'hermitian'], minShots=0, maxShots=100000),

z', 'zz'])

ResultType(name="'Variance', observables=['x', 'y', 'z', 'h', 'i', 'hermitian'],
minShots=0, maxShots=100000), ResultType(name='Probability', observables=None,
minShots=1, maxShots=100000), ResultType(name='Amplitude', observables=None,
minShots=0, maxShots=0)])

('disabledQubitRewiringSupported', None)

EFRAVOHZEETS
FUFIVRIZIL—BZ—TERITIRIEFRARAVOHERIEELET,
from braket.circuits import Circuit, Observable

# Create a circuit with a result type

circ = Circuit().rx(@, 1).ry(1, 0.2).cnot(@, 2).variance(observable=0bservable.Z(),
target=0)

# Add another result type

circ.probability(target=[0, 2])

# Set up S3 bucket (where results are stored)

my_bucket = "amazon-braket-s3-demo-bucket" # The name of the bucket
my_prefix = "your-folder-name" # The name of the folder in the bucket
s3_location = (my_bucket, my_prefix)

# Submit the quantum task to run

my_task = device.run(circ, s3_location, shots=1000, poll_timeout_seconds=100,
poll_interval_seconds=10)

# The positional argument for the S3 bucket is optional if you want to specify a bucket
other than the default

# Get results of the quantum task
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result = my_task.result()

device.run() AN RZFEHA TS &, CreateQuantumTask APIZNN L TR ARAIFERENE
T, BEVIHILREEr @B I2E. EFRATVETFNAALTERITIDLODBENTEDEXT
Fi1—ICANShET, CcOBE. FNA1AESVI TT, TNAANTEEZTT IS L. Amazon
Braket M'H LU TIEEET Nz Amazon S3 DIFFRICEREEEIAAFT T, MESIF s3_location
FO—HALSZ1L—ZF—EZBRSIXNTOTF/NA ATRHLETT,

® Note
Braket EF XAV T790>3a>0OH A4 XlE 5MB ICHIBREhTVWET,

NFZX=BUEN-RAVZIEFETS

Amazon Braket 77 FNX Y RBERXVPO—HINZ1L—&X—& QPU TR, RRAVOEEFERICEEN
FA—BDEZEBEETDICEEAETT, chZITSICEK,. TRROHIZTRTRKSIC device.run()
® inputs 5|IHEFEALET, inputs LI, XFIEFBNEKLORTOTA4 023 FVZERE

FTRIMENHYVET, T, F—RF/NFX—FLTT,

NZARNUYOOAUNAIICERY), BED QPU ETNATANIYY YRR ERITTIEO/NT +—
RUVANBELET, HR—KRENATVB QPUICEFRZAVELTNSXANY Y VEKEIXE

¥BE, Braket FEIEZ 1 EINAMIL, BREZF Y2 1LFET, BURBNOREDO/NT
X—Z2BFHOBIANAIILNBE TV ES, BUERZFEATIRXAVOERTHENM EfRHENE
9, Braket l&, BIEEINAIILTBEZIL, N—RIJITF77ONAM A —HLS5OEFEnLEF v
TJL—>ar7F—2z28BNICEALT, GEREOHERZERRLET,

® Note

NZXRNDY 202 )N4 )&, Rigetti Computing 20 & 5 3 BEES — MR —A QPU T
HR—KREhTVET, =L, NILALRILZ7OTZ ALRFNTT,

from braket.circuits import Circuit, FreeParameter, Observable

# Create the free parameters
alpha = FreeParameter('alpha')
beta = FreeParameter('beta')
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# Create a circuit with a result type
circ = Circuit().rx(@, alpha).ry(l, alpha).cnot(@, 2).xx(@, 2, beta)
circ.variance(observable=0bservable.Z(), target=0)

# Add another result type
circ.probability(target=[0, 2])

# Submit the quantum task to run
my_task = device.run(circ, inputs={'alpha': 0.1, 'beta': 0.2}, shots=100)

shots ZE8ET S
shots Bl &%, HEXBE shots DFZERLET, SVI BEDTZ1L—E2—F,. 220> a1l —
2aVE—REHR—-NLTVET,

« shots=0 MIFE, 1L —F—RBEREIIIL—232VERTL, INTORBRZAITOE
DEZELET. (COT—REFTN1ICEHY)ETEA. )

« shots " EOLANDEDFZES., >IalL—x—R@HOowmhrhs>>7)00, EBO QPU O
shot /A XZITZa21L—HMLET,. QPUTF/NL AT 0 ZHB XS shots L AFFRAIEhEBA.

BEFRAIHEVVORERTIY FROFEMIZ ODVWTIE, Braket Quotasy ZZBL T EE L,

BROKR—V>T

my_task.result() METHE, SDK FEROAR—U T Z2HKBL. EFRXATOERBEICEEL
ENTX—2ZFERALET,

« poll_timeout_seconds &, FFYRIZIL—X—FklFE QPU F/NAATEFRZATV &
RITTRDEEIL, EFRZRARAINBZALTIRNTBDETOR—ITICHADBDBETT, F74I)IK
fEiE 432,000 % (5 B) TF®

« JEE: Rigetti ¥ lonQ B ED QPU F/NA ADFE, AN TR Z2HRLET, R—U I &R
ALTIRFEIEZE, R—UDITKREARICERIBEABEVIENBYET, HIZE. QPU
ARATEZWVWEE, O—ALERALTIRIZ—HFRENET,

« poll_interval_seconds &, EFRAINR—U2ITEhBDEETT, chiZlEk, EFZARY
NFAVFIVRIZIIL—BFZ—BRTFQPU FNAATERITENDEEIL, AT—XAZHBETS
=& (C Braket APl ZH VO HITHEZREELET. F72IINEFE 1 TT,
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COFRBPRTICKY, BEFEATEDLERRS BV QPU NS ADBRENBE BN ET, fix
. BEOXTFABBHRITNA AZERATEBZVWEENHYET,

BENBDHERICE, EFRATCHEFTSNEXERT—ROEENEENATVET, AERBERE.
RDII Y RTHETEXRT,

print('Measurement results:\n', result.measurements)
print('Counts for collapsed states:\n', result.measurement_counts)
print('Probabilities for collapsed states:\n', result.measurement_probabilities)

Measurement results:

[[101]

[0 0 0]

[0 0 0]

[0 0 0]

[0 0 0]

[1 0 1]]
Counts for collapsed states:

Counter({'000': 766, '101': 220, '010': 11, '111': 3})
Probabilities for collapsed states:

{'101': 0.22, '000': @.766, '010': 0.011, '111': 0.003}

BROBIDOERER

ResultType £ EEL DT, BENDHBERERTTERY, BREA T, ERICEME NI)E
ICRRENET,

print('Result types include:\n', result.result_types)
print('Variance=', result.values[0])
print('Probability="', result.values[1])

# Plot the result and do some analysis

import matplotlib.pyplot as plt

plt.bar(result.measurement_counts.keys(), result.measurement_counts.values())
plt.xlabel('bitstrings')

plt.ylabel('counts')

Result types include:
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[ResultTypeValue(type=Variance(observable=['z"'], targets=[0], type=<Type.variance:
'variance'>), value=0.693084), ResultTypeValue(type=Probability(targets=[0, 2],
type=<Type.probability: 'probability'>), value=array([0.777, 0. , 0. , 0.223]1))]
Variance= 0.693084
Probability= [0.777 O. 0. 0.223]
Text(@, 0.5, 'counts')

700 -

600

500 A

400

counts

300 A

200 -

100 +

101 000 111 010
bitstrings

O—ANZa1L—RX—%2FHALEEFRATIDT AL

O—ALZZAL—F—CEFRAVZEREFL T, ARATORNRAMEVTETANZETSC L
ATERT, COVIIL—F—RBO-NIRETRITETND L, Amazon S3 DEFZEET S
BEZFH)XEBA, BREEYZIVTEEMNEETIAET, O—HDI>I2L—X—TEFRAVE
KITI2ICEF, shots NTX—ZDHZEETILEN BT,

® Note

A—AL>Z1L—2—FuBTEDRITEE & HKRAqubits#ik. Amazon Braket ./ — b
TYOAVARVAZRAT, LGB O—ANLN—RIITO/KICI>TEREYET,
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FROIYY REINTEMTHY, RERI ML (JAXTZU—)O—HLIZ1L—8—%A>
A2 AELTOET,

# Import the LocalSimulator module
from braket.devices import LocalSimulator

# The following are identical commands

device = LocalSimulator()

device = LocalSimulator("default")

device = LocalSimulator(backend="default")
device = LocalSimulator(backend="braket_sv")

RIC, AT ZFERALTEFRARAIVEZRITLET,
my_task = device.run(circ, shots=1000)

O—ALBEIXRNVY DR (J/AR)ZZAIL—BR—ZAV ARV AT RHICE. BREN/NY
JIVRZRODESICEETDENDELET,

# Import the LocalSimulator module
from braket.devices import LocalSimulator

device = LocalSimulator(backend="braket_dm")

O—AIL>ZAL—X—THENEFEY hZRETS

O—ANRERI NI ZAL—F—EO-ALBEIXRNIY VAT IAL—F—, CBEOET
EYROHTEY N2HETEZABEOERTEYR—MLET, COLSIBRER. 2<DBE, §
PRAEEFENRTVRT,

BIZIE, XOOI—RTE., 2E2FEY NEIEEERLTEY, 22— Y NEFEY NEEELE
measure W ZEROREICEBMTAEICE>TNDA, BINDEFEY NERETEET,

# Import the LocalSimulator module
from braket.devices import LocalSimulator

# Use the local simulator device
device = LocalSimulator()

# Define a bell circuit and only measure
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circuit = Circuit().h(@).cnot(@, 1).measure(0)

# Run the circuit
task = device.run(circuit, shots=10)

# Get the results
result = task.result()

# Print the measurement counts for qubit 0
print(result.measurement_counts)

O—AWINEFTFNAATIIL—ZF—

Amazon Braket DO—AIN I Z 2L —F—VY—)lz2ERAT2E. ZBBNEEFTOTSLEZERD
EF/N\—RIDIFP7TEATISHIC. O—HIITIZIAIL—FTEET, COIZI2AL—ZFEFEFNA1RA
Fy)JL—2arF—22FEALTEEN AR ERIAL, BEREOREZEHICHIETED LS
LE9d,

Fie, O—AHLIZaL—2—&F, ROT7OELRAZBUTEF/N—RIIT /A X&E>I1L—kL
£

s FNAAFY VT L—230F—2FRALT /A XEFIERBETS

c ERAOET—NIBROE/ A XZEATS

« ERRORRICHEAHLIZ—2ZEATS

s O—ANEBEEXRNIY IR ZIL—2—ZFALT/AAOZVEARZESZIL—HKTD

O—AILIZ21L—2—OFEAOFEMIZ DOWVWTIE, amazon-braket-examples GitHub R KU ®
MLocal emulation for verbatim circuits on Amazon Brakety ZZ2HBL TS EE .

COEVTIVORE:
e O—ANIZaL—>30OFR
s O—AINIZaAL—ZF—%ERTS

O—ANILIZaL—>3a>oRR

c UPLNEBALEERBEOF Y VT L—230F—2£AL T, BENZERET/NM ADOHK
ERSLEDEBTHRITERT,
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https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/braket_features/Device_emulation/01_Local_Emulation_for_Verbatim_Circuits_on_Amazon_Braket.ipynb
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« BRUVZEBTN—RIITICEFEIZHIC, BEZTNYITERT,

« JAXDBEWIIaL—23Y, JARXOZEVWIZ1L—>3Y, N—RIUITOFERELRTS
CET, JAXOHBEEBTEERT,

« JAXNBEFTIIVALZRARTZDDV—0 70— 2HRILTEEXT,

O—ALIZaL—X—ZEKRTD

O—ALEFFNARIZIIL—F2—k, EFTFNAAFERG—BEOTFNAR7OANT 1 H S EEE
RTEET, FNARZEEIZIL—NTBFE, IZ1L—X—RBA VARV A{LEhizFTNA
ALHBIEFHFOF YT L—>a>F—RE2FHLET, AOI— RHFlIE, Rigetti's Ankaa-3 7°/\ A
AZEEIZIIL—PMNIBRHFEZRLTVET,

from braket.aws.aws_device import AwsDevice

ankaa3 = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
ankaa3_emulator = ankaa3.emulator()

RDOBIE, Ankaa-3 7/N1 AD, JSON ERXO—EO7ONT A ASO—ALFNAAIIa1L—
22— ERIBHEEZRLTVET,

from braket.aws import AwsDevice
from braket.emulation.local_emulator import LocalEmulator
import json

# Instantiate the device
ankaa3 = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")
ankaa3_properties = ankaa3.properties

# Put the Ankaa-3 properties in a file named ankaa3_device_properties.json
with open("ankaa3_device_properties.json", "w") as f:
json.dump(ankaa3_properties.json(), f)

# Load the json into the ankaa3_data_json variable
with open("ankaa3_device_properties.json", "r") as json_file:

ankaa3_data_json = json.load(json_file)

# Create the Ankaa-3 local emulator from the json file you created
ankaa3_emulator = LocalEmulator.from_json(ankaa3_data_json)

LEDOBIENAZRIAXTRICRF. ATOREZFERALET,
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« Bl QPU FNAAQO7ONT 1 Z2FERTS

« TX21L—Z—ICHRID JSON 77 A\ ZEETS

s IZ1L—Z—ZAVAZ VAT BEICTFNAARAZ7ANT 1 DEZZEET S

FROYN—=HA K
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Amazon Braket TEFRX AV &ZETT S

Braket l&, € £ ELEBHOEFIAEI X —\DREBFAVTFIVRTIEAZRHLE

To . AQT, lonQ., IQMB LY O —MR—ANEF I E 1—2X ERigetti, QuEra ® 70O /\
SARZFUOZAL—R—ICT7EATEEY, &, siAVORKER AL, A2 0o7ONMF—
ENLETOVEAZHRRIDVBEEHEEA,

« Amazon Braket 1>V =)Lk, VDY—RAEEFRAVDER. EB, TEZXIJIC®IDTN
A ABHREAT—RAZRHBLET,

« Amazon Braket Python SDK ROV —I)LZBLU T, EFRAVZEEBLVPETTESR
9, SDK Ik, BRIFZEE /- Amazon Braket /—NT Y IN ST IUOEATEET,

« Amazon Braket AP| (&, Amazon Braket Python SDK 8 KU/ — KN T Y IODNA ST O ATEE
I ZOJSALICKYEFIVELI—FTA VI TEETZTITIT—23 0 2BELTVSES
. API ZEENRVOHTENTEERT,

ZDtEU>a>nfITIE, Amazon Braket Python SDK & AWS Python SDK for Braket (Boto3) & &
HE THEAL T Amazon Braket APl Z BIZRET D HEEHBALE T,

Amazon Braket Python SDK @ 54

Amazon Braket Python SDK Z A3 % (Cl&. &#IIC AWS Python SDK for Braket (Boto3) Z 1 > A
R=ILLT., &LBETESDELSICLET AWS APl, Amazon Braket Python SDK (&, EFZH V) &%
SHAZI—IZEDT Boto3 DERBZYN—EERXDENTEERT,

- Boto3 IClk, ZRATRLEOICHERSA D R—TIAANFEENTVET AWS API, (Boto3
EBET D ABEE Python SDK THB Z EICEFEL TLKEES VW AWS AP, FEAED I Boto3
AVB—TIAAAWS OH—ER ZHR—NLTVET ),

- Amazon Braket Python SDK ICl&, B, T'— K, FINA A, BRRA7T. BLUPEFZAT DO
BOADYTRIITEDI-IANEFNATVET, 7OVFLEERTDETIC, TOEFRA
DICHBRED1-)ILZEAR—NLET,

« Amazon Braket Python SDK l&, EF XAV DRTICKEBINTOED 1 — )L EREFEERNER
CO—REhTWVWBD / —RNTYIDLSTIELATEET,

« /=K7Y OTHEELE<BEVWEAIE. Amazon Braket Python SDK A* S{EE M Python A0 U7’
NCED1—-ILEAVR—NTEEXT,
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https://console.aws.amazon.com/braket/home
https://github.com/aws/amazon-braket-sdk-python
https://docs.aws.amazon.com/braket/latest/APIReference/Welcome.html
https://boto3.amazonaws.com/v1/documentation/api/latest/reference/services/braket.html
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Boto3 M 4 > A h—)L#I(Z Amazon Braket Python SDK 2L TEF XAV 2R T2 FIEOHE
&, RKOKSICBEYYET,

1. (A723ar) /=Ty 7%R<,

2. ERRICHBEE SDKED 1 -2/ R—bT D,
3.QPU R Z1L—RZEET D,

4. BEEA AR ALT D,

5. RERTT S,

6. BRENRET S,

COtEITIAVOBTR. BATYTIEDODVWTHLSBALET,

TOMOHIZDWVWTIE., GitHub ® Amazon Braket > 7 JLIRS NUZSBLTLSEEL,

cOtEUTaACOAB:

* QPUICEFRARVZIXETS

- BRO7OJZLEEITITS

c EFRAVIEVORITENETAH?
- FHOEH

- IZ—8®BANFHE

QPU ICEFRAV&BIZETS

Amazon Braket &, BFRAVEZRITTEDIBBDOTNAANDT VLA ZRHLET, EFFA
VEfBRICIAETR L, EFFAVONY FUEEZRETD_EELTEET,

EFMEIZY N (QPU)

EFRATREVWOTE QPU ICEETEETH. AT Amazon Braket A2V =)L D [F/N1 X]
R=DIZRTENDHEEOHRAMEVA 2 RVATETENET, EFZAVOERRE. Xotws>3
VTN TRIEFRAVIDZFEALTRBTEET,

« AQT IBEX-Q1 :arn:aws:braket:eu-north-1::device/qpu/aqt/Ibex-Q1

* lonQ Forte-1 : arn:aws:braket:us-east-1::device/qpu/ionq/Forte-1

* lonQ Forte-Enterprise-1 : arn:aws:braket:us-east-1::device/qpu/ionq/Forte-
Enterprise-1
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https://boto3.amazonaws.com/v1/documentation/api/latest/guide/quickstart.html
https://github.com/aws/amazon-braket-examples
https://docs.aws.amazon.com/braket/latest/developerguide/braket-batching-tasks.html
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* IQM Garnet : arn:aws:braket:eu-north-1::device/qpu/igm/Garnet

* |QM Emerald : arn:aws:braket:eu-north-1::device/qpu/igm/Emerald

* QuEra Aquila : arn:aws:braket:us-east-1::device/qpu/quera/Aquila

* Rigetti Ankaa-3 : arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3

* Rigetti Cepheus-1-108Q : arn:aws:braket:us-west-1::device/qpu/rigetti/
Cepheus-1-108Q

(® Note
QPU B LV AV FIN RV Z1L—K—Tk., CREATED REDEFRXAVZF ¥ I T
BET, QUB KRV AUFNRIZIL—F—TIE, QUEUED REDEF R AV ZRAL
I7A4A—KNR—ATFY ) TEFET, QPU O QUEUED REDETFR AV IF., QPU O T
AEDA 2 RVFREEICF Y EIlEanBVCECEFRELTLSEETL,

COEIVZIVOREA:

© AQT

 lonQ

. 1M

* Rigetti

* QuEra

« fl:QPU ICEFRAVZXETS
s AVNAI)NEhEBRERETS

AQT

AQT® IBEX-Q1 QPU i, BENF1—AFIVN—LEZERNEERRE NS Y 7RO “°Ca’
NEBCESVTVET, FNARAGERBETEHEL, 200 19/ FOF— 2t 2—Hif
SYOICRENET,

SREETS—RNE, RSZYTOBEWVINERE, EFEY NEEOLOODEEXEBROERAICK>TH
MY ET, EFEY NERBE., OB EBROZEMNIEEICESVIREIEL — Y —IC&k > TEEE
hNET, EFEY NI, XEVINTICKDHBNBREOERFBETHIY) EMATVET, All-to-
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alliEftld, I AVNZT7ITANAORERMI—OVHEERICL > TRATNET, E—1F207
RLAEEEFHEADMY E, BVBREOREL AZHEATZIETERRENET,

AQT FNA AR, ROEFT—REYR—KLTLET,

'ccnot', 'cnot', 'cphaseshift', 'cphaseshift@@', 'cphaseshift@l', 'cphaseshiftlo’,

ecr', 'cy', 'cz', 'xy', 'xx',

'cswap', 'swap', 'iswap', 'pswap', yy',
lil’ lphaseshiftl’ IIXI’ lryl’ IIZI’ ISI’ lSil’ ltl’ ltil’ IVI’ lvil’ IXI’ lyl’ IZI’

ZZI’ Ihl’

pIX

BRENZEINALTE. AQTFNA ABROZA T A T F— R EYR—RLET,

(® Note
AQT X4 T 14 74— N & Amazon Braket DEIZENDS— N E L TICRLET,

« AQT Mglmer-Sgrensen (MS F 7= l& RXX) 7" — N & Braket @ 'xx' 7' — NCHISLET
« AQTR 7' — K& Braket @ 'prx'F—RMICHISELET
c 'rz' F—hMOHBRRKBELTT

lonQ

lonQ k., 1 AKRSYTEMIEIKT—IMR—AND QPU ZRHALTVET, lonQs D RZ v S
TNEAFQPU K, EEF Y/ NNOMMNIRAERNS Y TICK>TEENICEALASDS I
EATIYb+ A AV OF I —2 LICBEEATVET,

lonQ /N1 Ak, A TFTOEFT—RZ2HR—KLTVLWET,

le’ lyl’ lZl’ IIXl’ lIyl’ IIZl’ lhl’ lcnotl’ lsl’ lsil’ ltl’ ltil’ lvl’ lvil’ IXXl’

yy', 'zz', 'swap'

EBE Y /NA LT, IonQ QPU BT OXRAF 1 77— R EHR—RLTLET,

'gpi', 'gpi2', 'ms

lonQ 169
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ZATATMSTF—RNEFRATREEIL2 DOMBENTA—ZNAEETDE, BE2ICEDIE

BB MS Y —RHEFTENET, TLICEODNEMSTF—RNEEILET2 DEEEZEEITLET, JIOA
EZEELT, BOWICEONESEDIMST—RZERTITZICE, SBEONFA—-FZEMLTH
MWOBEZRIBELET, FMICOWVWTIE., Tbraket.circuits.gate T2 1—)L1 ZSBL TS EE L,

NSORATAT—NE, BENBIANALTOXMERATEELET, BENEI/NCILICET
Mk, "TEENSIOV/NAIL, #SRLTLSEEL,

QM

QM EF 7’ Oty Hik, BEENS O AEVRHEFEY NCES<KRAAT—MNEFILFNAAT
9. IQM Garnet I 20 EFEY M TF/NAATHV) ., IQMEmerald & 54 EFEY RF/NAATT, &
NSOFNAAEVTNIE, EAFROEFRROSZFEALET. cOMRODE "HREF RO
T EERENET,

QM F*NA Ak, L TOEFTS— R EHR—KFLTVET,

"ccnot", "cnot", "cphaseshift", "cphaseshift@@", "cphaseshift@l", "cphaseshiftl10@",
"CSWap", Ilswapll' Iliswapll' Ilpswapll' "eCI", "Cy", "CZ", "Xy", "XX", Ilyyll' "ZZ", Ilhll'
Ilill’ Ilphaseshiftll’ "IX"’ "Iy"’ "IZ"’ "S"’ "Si"’ Iltll’ Iltill’ "V"’ "Vi"’ "X"’ Ilyll’ IIZII

BENLZEIDNAILTE. IQM FNAAFULTOZRA T4 TS — R NEHR—KNLTVWET,

'cz', 'prx'

Rigetti

Rigetti 8 F 7Oty ¥ &, 2REAELBIEE qubits CEIT<AAT—MNETFINZDTT,

« Ankaa-3 AT A, AT—FZ7INBIILFFYT7HMiZFNATZ 84 EFEY NOFNAAT
T

« Cepheus-1-108Q AT Ak, AT—Z7IUBINFFYv7TFo/O0>—%2FFTS 108 ET
EY NTFNAATTY,

Rigetti /N1 Ak, ATOEFT—RZHR—-—RLTLKRT,
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https://amazon-braket-sdk-python.readthedocs.io/en/latest/_apidoc/braket.circuits.gate.html
https://docs.aws.amazon.com/braket/latest/developerguide/braket-constructing-circuit.html#verbatim-compilation

Amazon Braket FROYIN—HA K

'cz', 'xy', 'ccnot', 'cnot', 'cphaseshift', 'cphaseshift@@', 'cphaseshift@l’,
'cphaseshiftl1@', 'cswap', 'h', 'i', 'iswap', 'phaseshift', 'pswap', ‘'rx', 'ry', 'rz',
lsl’ lsil’ lswapl’ ltl’ ltil’ le’ lyl’ IZI

BENAINAILTE, Ankaa3 B TORAT 1 75— ReHR—KNLTVET,
'rx', 'rz', 'iswap'

Rigetti BzEE2F 7Oty HiE. "~y ¥—b%Z Txm/2) F2EF "tny OAEOKEFEAL TRERT
TEFET,

Rigetti /Y1 Al&. Ankaa-3 ¥ ATAD, TREAATOEMER/L—LOEY hEHYR—KLT
Wa7ESH, WILALRILOFHIHZFERTEET,

“flux_tx', ‘charge_tx', ‘readout_rx', ‘readout_tx’

TINA A&, BEEESH =) 20,000 7' — s DHZKHIPRAnkaa-3FH V) ET, COFHIRZEZ S EK
X, RITIS—THEBEhET, ChiF, BlELFR N TERVEERRTY., ¥'— NI,
ANAIILNENEREEZELERT, chik, tOINAMILENATVEVEROT — F?&t@ﬁ’&
BEENBHYNET, QPUICEEBIDRICANAMILEhES— N Z#HETSICIE, FEBEHWNEIY
NAINZ2O—HITERATEIH, BEEXATATT—REY N (rx, 12, ) IC I\?‘/R/\*()Lbi

9 iswapo

QuEra

QuEra (&, Analog Hamiltonian Simulation (AHS) 2 F X AV ZR{TTEDHHERFIFR—ADOT/NA
AZRBELTVET, ChSsOEAFNA AR, AFCHEERATZIHEOEFEY NORBKIFE
FHEEBEICBHRLET,

CNSOTFNAARZTATZALATRICE., PFOJNIIWRNZTF 2Za1L—23>0NFHA A
T, EFEYRNLDZAROLATOME, BEEA7 1 — ) REOKENS ROCZEN X KFERZEE
E L F9, Amazon Braket (&, Python SDK ® AHS £ 1—)L, braket.ahs ZFEALTIN&LD
B7OVSLAZBEITZIEOOI—T1 T 1 ZRELTVET,

FHMCOVTR, 7HOJNIILNZTFVYZaL—23 208 IV /KT Y UFkF TQuEra
Aquila ZFERALTTFOJ 7007 L%%ET%1 25RLTLSEEL,
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https://github.com/aws/amazon-braket-examples/tree/main/examples/analog_hamiltonian_simulation
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fl: QPU ICEF R AV RIXETD

Amazon Braket Tl&, QPU FNA ATEFEEZRITITD_ENTEXT, ROHIE. Rigetti £1=

& lonQ FNA RAICEFRARAVZREFEITDHFEERLTVET,
Rigetti Ankaa-3 7/V1 AZEIRL, BEITZIERI/ S 7 ZRALET,

# import the QPU module

from braket.aws import AwsDevice

# choose the Rigetti device

device = AwsDevice("arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3")

# take a look at the device connectivity graph
device.properties.dict()['paradigm']['connectivity']

{'fullyConnected': False,
'connectivityGraph': {'@': ['1', '7'],
'1': ['e', '2', '8'],
'2': ['1, '3, '9'],
'3': ['2', ‘4", '10'],
'4': ['3', '5', '11'],
'5': ['4', '6', '12'],
'6': ['5', '13'],
'7': ['@', '8', '1l4'],
'g': 1Y, 7', '9', '15'],
'9': ['2', '8', '10', 'l16'],
'1': '3, '9', '11', '17'],
'11': ['4', '10', '12', '18'],
'12': ['5', '11', '13', '19'],
'13': ['6', '12', '20'1,
'14': ['7', '15', '21'],
'15': ['8', '14', '22'],
'16': ['9', '17', '23'],
'17': ['10', '16', '18', '24'],
'18': ['11', '17', '19', '25'],
'19': ['12', '18', '20', '26'],
'20': ['13', '19', '27'],
'21': ['14', '22', '28'],
'22': ['15', '21', '23', '29'],
'23': ['16', '22', '24', '30'],
'24': ['17', '23', '25', '31'],
'25': ['18', '24', '26', '32'],
'26': ['19', '25', '33'],
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'27': ['20', '34'],
'28': ['21', '29,
'29': ['22', '28',
'30': ['23', '29°,
'31': ['24', '30,
'32': ['25', '31',
'33': ['26', '32',
'34': ['27', '33",
'35': ['28', '36',
'36': ['29', '35,
'37': ['30', '36',
'38': ['31', '37,
'39': ['32', '38",
'40': ['33', '39,
'41': ['34', '40",
'42': ['35', '43",
'43': ['36', '42',
44" ['37', '43",
'45': ['38', ‘44,
'46': ['39', '45',
47" ['40', '46,
48" ['41', '47,
'49': ['42', '56'],
'50': ['43', '51',
'51': ['44', 'S0,
'52': ['45', '51',
'53': ['46', '52',
'54': ['47', '53",
'55': ['48', 'S4,
'56': ['49', '57,
'57': ['50', 'S6',
'58': ['51', '57,
'59': ['52', 'S8,
'60': ['59'],

'61': ['54', '62',
'62': ['55', '61',
'63': ['56', '64",
'64': ['57', '63",
'65': ['58', '64,
'66': ['59', '65',
'67': ['66', '68'],
'68': ['61', '67,
'69': ['62', '68',
'70': ['63', '71',

1357,
'30°',
'31',
'32°',
'33°',
'34',
417,
'42'1,
'37°,
'38"',
'39°',
40",
'41°',
1481,
1491,
"44',
45",
'46"',
'47°',
48",
'55'1,

'57'1,
'52°',
'53°',
'54°1,
'55",
'62'1,
'63'1,
'58"',
'59°',
'60"',

'68'],
'69'],
'70'1],
'65"',
'66"',
'67'1,

'69',
'76'1,
'77'1],

'36'],
'37'],
'38'],
'39'],
1401,

'43'],
'44'1,
'45'],
'46'],
'47'],

'50'],
'51'],
'52'],
'53'1],
'54'],

'58'1,
'59'],

'61'],

'64'],
'65'1,
'66'],

'71'1],
'72'],

'75'1,
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'71': ['e4', '70', '72', '78'],
'72': ['65', '71', '73', '79'1,
'73': ['72', '80'],

'75': ['68', '76', '82'],

'76': ['69', '75', '83'],

'77': ['70', '78'],

'78': ['71', '77', '79'1,

'79': ['72', '78', '80'],

'80': ['73', '79', '81'],

'81': ['80', '82'],

'82': ['75', '81', '83'],

'83': ['76', '82'1}}

BRDF 4 U2 3+ 1) connectivityGraph ICl&. Rigetti /N1 ARNDTEFEY NOBHET S E
FEY RF—BERREhTVET,
lonQ Forte-Enterprise-1 7/N 1 AZEIRL £T,

lonQ Forte-Enterprise-1 /N1 AICD2W TRk, ATOBICRT LS, connectivityGraph &
ZTY, chldk, FNAANFF—ILNY —F-)EHEZRBELTVDILEHTT, LENF>T, FLL
connectivityGraph FH4EHVEE A,

# or choose the IonQ Forte-Enterprise-1 device
device = AwsDevice("arn:aws:braket:us-east-1::device/qpu/ionqg/Forte-Enterprise-1")

# take a look at the device connectivity graph
device.properties.dict()['paradigm']['connectivity']

{'fullyConnected': True, 'connectivityGraph': {...}}

ROBUZRIT RS, F7AININTY NUAADOBFREEET S ICIE., shots (F7 I K =
1000), poll_timeout_seconds (77 #JL b =432000=5 H)., poll_interval_seconds (7°
77K =1), BROCERERETS S3/NT Y NOBFFT (s3_location) ZBETEET,

my_task = device.run(circ, s3_location = 'amazon-braket-my-folder', shots=100,
poll_timeout_seconds = 100, poll_interval_seconds = 10)

lonQ & £ T Rigetti /N1 Al BtEhEEBEZTNThOIATA7F— 2y NCEBKICT
YINAILL, R qubit 41> FY I REZFNEND QPU O qubits KXY EV T LET,
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® Note
QPU NS ADBRERRSNTVET, REICETD &, FHREBANIrRKBDI LN FERE
nEx9,

Amazon Braket F4SEDOTRHAMET 1 RUATQPUBFRAVAEERTTEERITHN, HHITBHDINT
DT—REXRTF—INENE SINTY NIBEILRFENDEH, EFFAIVEVWDOTEEET
BEXT, ROEIVZAVIZRTRSIC, EFRAIZUANDTBICE, AwsQuantumTask & —&
NDETRAYVIDZ#FERALET,

OANAIINENI-ABZRETS

ETRERZEFLEI_Y N (QPU) BEDN—RIITFNAATETIDHLEN BBDEEEF. &
TEEZE. TNAANERL TREBETESHFRUARLSGERICIANAMILTEIHEN HYVET, Hlx
., BLRILODEFREEZ—TYRND QPU/N—RIITFTHR—RENRTVIBRENDRAT 17
F—=KRIRFANAILLET, EFEROEEOICNAILEIZRET D LR, TNV I ER
BILOBWICHEREICRILIEET, COREBEOHARG., EFT77VT—23 20N —X 2 AEME
ZHETHLT, BENLBRBEPRNILRY IV EZREITDCETEREENLBUNER2ZRAETHIOICK
A5FY, Rigetti B8RP IQM EF IV E1I—FT 1 IFNAAOEAICOVWT, UTOI—RZME
ALT, EFEEBOANAIILEIZRRE LTS TEERT,

task = AwsQuantumTask(arn=task_id, aws_session=session)
# After the task has finished running

task_result = task.result()

compiled_circuit = task_result.get_compiled_circuit()

® Note
BE, lonQ FNA AQEBEOINANHIDKRREHR—bEhTVWERE A

BBO7O00ZL%2FETTS
Amazon Braket l&, BHOEF7OTSLENENICEFT IR b0 2207 7O0—F&LT, 7
O2LY NEEFRAIONY FLEBZRHELTVET,

7O Lty N, BROTOTSALATI)—VO0—REZTIZDESICHEE D FETHY).,
EBHO7O7Z5L%B—0O Amazon Braket EF XAV ICNY =2 TEET, 7O LY N
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. BICTOTSLRTHEN 100 IDETVEBEIC., 7O LZEBICEETRRVE/NT 4 —
RADELEETANDHIEZREL XTI,

BE, Z7O07F4LEY MNME IQM B KT Rigetti F/NA1 ATHR—KREhTVWET, 705 ALY ~
% QPU ICIXE9 2 HIlC, £ Amazon Braket Local Simulator TT AR T2 &2 HEH L ET,
FINAAN 7O LY NEHR—KLTWBAESH ZHERET S IZI1E. Amazon Braket SDK %
FRALTTFNAAOTONT 1 ZKRRT DD, Amazon Braket 1Y =)L TF/INA AR—D & RR
LET,

ROBIE, 7077 LY NORTHEEZRLTVET,

from math import pi

from braket.devices import LocalSimulator
from braket.program_sets import ProgramSet
from braket.circuits import Circuit

program_set = ProgramSet([
Circuit().h(®@).cnot(0,1),
Circuit().rx(@, pi/4).ry(1l, pi/8).cnot(1,0),
Circuit().t(0).t(1).cz(0,1).s(0).cz(1,2).s(1).s(2),
D

device = LocalSimulator()
result = device.run(program_set, shots=300).result()
print(result[@][@].counts) # The result of the first program in the program set

7O ALY NOESETEBBESZE BIZEF. 1 207OVTALATEZROFTF—NTILELE

NZX=2H87005 Lty NEBEITDHE) E, 7O075LEY NOKEREWMB IS HEICHE

I B, "TAmazon Braket FROY/N—FHA R, O "7070Z LY by 9232 &, Braket
H 27 ) Github UARDSNUOTOTZLEY NOT7 A ) A —%SBLTSEEL,

ETFRAINY FoEBE, §XTOH Amazon Braket /N1 ATHEATEET, NV FREF, B
NDEFRAVENITLTUETED LD, FFNRIZI1L—%—(SV1, DM1 E/=l& TN1) T
RITITRIEFRAIVTHEICENTT, NVFLEZFEATI L, EFRFARAIVZNTLTEHTESR
T, BRI, ERAFEVCHILTVWS10BNEFRAVEXLEBELEITZAEZTSESREK. ZARY
ONY FRBEFERIZHDCEZHBOLET, 7075 LY hEHR—NLTVEVWF/NA AT,
BEO7OZ L2887 —00—REETIDERE. EFRAINYTFLEZFERALET,

ROBIE, BFRZRAVDODNY FERTIDHEEZRLTVERT,

from braket.circuits import Circuit
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https://aws.amazon.com/blogs/quantum-computing/amazon-braket-introduces-program-sets-enabling-customers-to-run-quantum-programs-up-to-24x-faster/
https://aws.amazon.com/blogs/quantum-computing/amazon-braket-introduces-program-sets-enabling-customers-to-run-quantum-programs-up-to-24x-faster/
https://docs.aws.amazon.com/braket/latest/developerguide/braket-send-to-local-simulator.html
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/braket_features/Getting_Devices_and_Checking_Device_Properties.ipynb
https://console.aws.amazon.com/braket/
https://docs.aws.amazon.com/braket/latest/developerguide/braket-constructing-circuit.html#braket-program-set
https://github.com/amazon-braket/amazon-braket-examples/tree/main/examples/braket_features/program_sets
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from braket.devices import LocalSimulator

bell = Circuit().h(@).cnot(0Q, 1)
circuits = [bell for _ in range(5)]

device = LocalSimulator()

batch = device.run_batch(circuits, shots=100)
print(batch.results()[@].measurement_counts) # The result of the first quantum task in
the batch

INY FuBoBEAREFEMIC DLW T, GitHub ® "Amazon Braket examples) #S8BL T &
W

cOEIIAVORE:

- 700Z4LEY RETJARIOVT

c EFZAVONY FREBEJDARNIDOWVWT
« EFRAVD/NY FAEE PennylLane

« ZRRAINYFRBENTX—ZLEThiERE

7070246ty hEOQAMIDOWT

Z7O0Z4LtY NE, BR10BEOT7OTSALAETEENTX—FEYRNE 1 DOEFRATIC/NY
T—ITBET, BROEFTOTTLAZMENICERITLET. 7O LY TR, 2A
DZEICT1DOOREEZTISEEEIL, IRTOTOTZLDT I Y MNEBKICEIVWT 3y RS
EC12OREEXISEHTHY, 7O7FLZERIICEEITALIYEIANZRIBICHIETE
TP, cOT770—FR., ZL<O7OATZLFGH>T7ATTLHEY)DS Y REHNDEVD—
JO0—RIZHBICERTT, 7075 LY NFRE. 1IQM & KV Rigetti 7/¥1 A, $ & T Amazon
Braket Local Simulator THR—REhTVWET,

HMEREFIE, RANTZIT4A, - REBEFMIOVTR, "T707Z7LEY b, &5
>a2EZRLTLSEE,

BFfRAVONY FREEDANMNIOWVWT

BYRAVONY FREEFRIAMNBELTERINEVLK DA DEEREATICETET,

« F7FIRTR, EFRAVONY FLABRIIXNTORALT INELEFRBMLUEEFRAIZ 3
EEHATLET,
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https://github.com/amazon-braket/amazon-braket-examples
https://docs.aws.amazon.com/braket/latest/developerguide/braket-constructing-circuit.html#braket-program-set
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« SV1 M 34 qubitsx &, REFEETENIDIETRAIVONY F TR, REBIJAMNNRETSH
EMABHYVET, EFXAIVONY F2EBTDEIIC. "run_batchy OFV) HTEEZARIC
FIvoLTLEEV, TN1 & run_batch E—#ICERATI L EHESHLEE A,

e TN1 Tk, KBULEVUN—YILTI—ZARAVOAARNIRETDABEMEAN BV FTT FEHAICOV
TR TN OFEPEZCESEEWY), BBBRTICERY IANBMISAEEN BB, TN1 Z
FHTZHEE. /NY FRED "max_retries; OFE O ICRETDICEEZHHOLET (EFZA
JINY FRIBONR—T0 186 1TEH 2S5 HR),

ETXATDO/NY FuE L PennylLane

Amazon Braket T PennylLane Z B9 2KIC/\Y FoBAEFA TS IZ1E. Amazon Braket /N1 A
BAVAR AT BRI, ROBICTRTKSIC parallel = True ZRRELE T,

import pennylane as gml

# Define the number of wires (qubits) you want to use
wires = 2 # For example, using 2 qubits

# Define your S3 bucket

my_bucket = "amazon-braket-s3-demo-bucket"
my_prefix = "pennylane-batch-output"
s3_folder

(my_bucket, my_prefix)

device = gml.device("braket.aws.qubit",
device_arn="arn:aws:braket:::device/quantum-simulator/amazon/sv1l",
wires=wires,
s3_destination_folder=s3_folder,
parallel=True)

PennyLane ZFRAL /Ny FREOFMICOVWTE., "EFEEOIEIL&EL) ZZRBLTLE
=L,

BAVNY FREENT A—2{LEnizOE

NFAXA—=BUEhEERREECEFRAINY FREEETDIEES. NYTFAOITXNTOEFRAIIC
FREND inputs T4 0> 3+ ), FERADTF4923F)0 list ZREITDENTESE
T, BEDHE., XROGIICRTESIC, iBEOTF1 023 FVREiIBEORRIVERTICEYE
E

ETRATD/NY FuiE L PennylLane 178


https://docs.aws.amazon.com/braket/latest/developerguide/braket-devices.html#braket-simulator-tn1
https://github.com/aws/amazon-braket-sdk-python/blob/4c7c3b28e5a17b8f0cddf94377b7734fcbe2ebfc/src/braket/aws/aws_quantum_task_batch.py#L186
https://github.com/aws/amazon-braket-sdk-python/blob/4c7c3b28e5a17b8f0cddf94377b7734fcbe2ebfc/src/braket/aws/aws_quantum_task_batch.py#L186
https://github.com/aws/amazon-braket-examples/blob/main/examples/pennylane/1_Parallelized_optimization_of_quantum_circuits/1_Parallelized_optimization_of_quantum_circuits.ipynb
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from braket.circuits import Circuit, FreeParameter, Observable
from braket.aws import AwsQuantumTaskBatch, AwsDevice

# Define your quantum device
device = AwsDevice("arn:aws:braket:::device/quantum-simulator/amazon/sv1")

# Create the free parameters
alpha = FreeParameter('alpha')
beta = FreeParameter('beta')

# Create two circuits
circ_a = Circuit().rx(@, alpha).ry(1l, alpha).cnot(@, 2).xx(@, 2, beta)

circ_a.variance(observable=0bservable.Z(), target=0)

circ_b = Circuit().rx(@, alpha).rz(1, alpha).cnot(@, 2).zz(@, 2, beta)
circ_b.expectation(observable=0bservable.Z(), target=2)

# Use the same inputs for both circuits in one batch
tasks = device.run_batch([circ_a, circ_b], inputs={'alpha': 0.1, 'beta': 0.2})

# Or provide each task its own set of inputs
inputs_list = [{'alpha': 0.3, 'beta': 0.1}, {'alpha': 0.1, 'beta': 0.4}]

tasks = device.run_batch([circ_a, circ_b], inputs=inputs_list)

R, B—ONFXA—ZREBRODANTA I3 FIDOVARNZERL, EFZRAINYFELTER
TREETEXRT, VANINBEOANT A 023 FUNBDHE. NYFICENBOEFRA
IHFBENET., iBEOEFRAVE, iBEOASNT AU IFUTRTETAZARICHBLE

ERD

from braket.circuits import Circuit, FreeParameter

# Create a parametric circuit
circ = Circuit().rx(@, FreeParameter('alpha'))

# Provide a list of inputs to execute with the circuit
inputs_list = [{'alpha': 0.1}, {'alpha': 0.2}, {'alpha': 0.3}]

tasks = device.run_batch(circ, inputs=inputs_list, shots=100)

BAINY FREENT X—2{LEh-EE%
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EFRAVBEWVWORTEIATITH?

E & ZiA{E 9D &, Amazon Braket FIEEL ETFNA AICEFLET, EFLAEIZY M (QPU) &
FOFAVFIVRIZIIL—B—OEFRAVE, BEThEIEFTF1I—ICANhSh, fEBETLhE
T, BFRAAVEREGRIIAEITZ-HICHERRRBIE, 20D Amazon Braket D ARXI—H 5%
BENLERAVDOHEBME., BLVERLEQPU OFTAMICK>TEDYET,

cOEIVIVOAR:

e QPUOTTRAM DA RDEAT—RA
- F1—DAHRM

« EX—J)LELIF SMS BHDERE

QPU ORTAM I 1V RIJERAT—R A
QPU DRI T /YA Rk > TRBEYET,

Amazon Braket AV =IO [FINA AIR—=DIZIF, EFNA AORESLRTSEORAMT 1>
RIEFNAARAART—BZANRRENE T, €58IC, EBFNAAR=DIZIK, BFRARIVENAT
Yy ROITFTOEYODF1I—DOREERTENET,

ARAED 12 RUICERELS, DAXI—HNFATEZVEE, FNAABRFTTTAERBZENTE
Fo BIRE, RATTV1—-NENEXDTFVA, TYTTL—R, FEEERLOBEICLY, 7
FAVICBDAREN BN ET,

F1—nAHRM

BFRARAVELERNAT VY RDITEEETRHEIC, FNAAFI—ORETEWRTSHET, B
FOEBFRAVEEGNATIY RZITOHeHEATEEXT,

FI1—0RE

Queue depth £, BEDTFNAAILHLTHFI—ICANShEEFRAIENAT VY RSP 3
TOBOZETT, FNARADEFRARAVENAT VY R aTHF1—0H%EHNBI(ZI&. Braket
Software Development Kit (SDK) & 7= l& Amazon Braket Management Console ZFER L £9,

1. ZAVF1—DRETE, BEOBAEETHAERTEZRF > TLIEFRAVDABNOILETT,

2. BAERAYUF1—DORE &, Amazon Braket Hybrid Jobs TORTEZFHEL TV D REEEHEF
BAUVDEFHEDETT, CNSORAVEE, AZRTPOVAAVDHEIICETENET,

BFRAVBVORTERKRTH? 180
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3.NATUY RS ITH1—ORER. BEFNAAOFI—EA>2TVBNATUY ka7
DEFHEOETT, N1T7VY RZ3aJTo—E& L TEFEE Nz Quantum tasks (&, Priority
Task Queue ICE#HIZh, BLEBEENFFITSNET,

Braket SDK 2L THF 1 —DRE Z XTI DHERF. ROOD—RAIRY N ZZEEL T, EFX
AVEERGNAT VY RZ3TOF1—UBZEBTEET,

device = AwsDevice("arn:aws:braket:us-east-1::device/qpu/ionq/Forte-Enterprise-1")

# returns the number of quantum tasks queued on the device
print(device.queue_depth().quantum_tasks)
{<QueueType.NORMAL: 'Normal'>: '@', <QueueType.PRIORITY: 'Priority'>: 'Q'}

# returns the number of hybrid jobs queued on the device
print(device.queue_depth().jobs)
l3l

QPU ICEBFRAVEERNATUY RDaT#FZETDE, 7—20— RA QUEUED JREEIZCA B A]
BEMEN BV ET, Amazon Braket &, BFRARATVENATUY RTZITOF1—NBEHAZI—
CRRLET,

F1—NE

Queue position £k, BEFRAVERLRENATVY R 3aTo, EFNAAFI—ATOREDNE
NCETT, BFRRVELEENAT VY R aT7ToFx1—uBEEEEB T SIZIE. Braket Software
Development Kit (SDK) & 7= l& Amazon Braket Management Console ZfEA L £7,

Braket SDK ZEAL TF 1 —NEZRRLEVAREZI -G, KOI—RAZIRY RZZEEL T,
BFRAVEEGNATVY R TOF1—NBEZRMBTEET,

# choose the device to run your circuit
device = AwsDevice("arn:aws:braket:eu-north-1::device/qpu/igm/Garnet")

#execute the circuit
task = device.run(bell, s3_folder, shots=100)

# retrieve the queue position information
print(task.queue_position().queue_position)
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# Returns the number of Quantum Tasks queued ahead of you
l2l

from braket.aws import AwsQuantumJob

job = AwsQuantumJob.create(
"arn:aws:braket:eu-north-1::device/qpu/igm/Garnet",
source_module="algorithm_script.py",
entry_point="algorithm_script:start_here",
wait_until_complete=False

)

# retrieve the queue position information
print(job.queue_position().queue_position)
'3' # returns the number of hybrid jobs queued ahead of you

EX—)LXEIE SMS BHDFRE

Amazon Braket I&. QPU O A AMANEETE L E, FEREFEIATIOREN B LEEZIC
Amazon EventBridge [CA X R ZZEFELET. XOFIEICH 2T, FNAABLVEFRZAIDA
T—RAEEBHZEX—=)FLFE SMS XY E—JTRELERT,

1. Amazon SNS REY O EH T RO YT a3V B EX—I)LEEEF SMS ICERLET. X—ILEE
& SMS OAAME, V=23 Ik 2TERYERT, FFEICOVWTIE. "TAmazon SNS O E%R
JEL & TSMS XYy &= miEE) 25RLTSEEL,

2. EventBridge T SNS hEY JANQBHIZ N AH—FBI)I—ILZERLET, FHEICODVTE
T Amazon EventBridge Z £ L 7= Amazon Braket DEZ2 ) >4 | #8BLTLEEV,

SNS BHIZERETS (A 7> 3aY)

Amazon Simple Notification Service (SNS) ZEU TEA ZFXEL . Amazon Braket DEF X AT
ETLEEEBILTS—NEZTRBCENTEXRS, PUOTA7RBARK, KEBEFRAVERIEE
THEEX. FTNAAOTRAMEVA 2 RUVDATEFRAVEEETZHEERE, RUVESEHENTF
HENDBEILERNTT, BFRAINRET TR0 EFELL<BEVBAIE, SNSEHMZREL TL
ZE\,

Amazon Braket /—RN7 Y O Tk, EY N7 YT FIBEZEZE> THBALET, FHMICOVTIIE,
FGitHub T ® Amazon Braket Ol . 45 TBHEERETHEOOG>TIN/ —KNTv o, 28R
LTLEETW,

E X—=)LF & SMS BHNOERE 182


https://docs.aws.amazon.com/sns/latest/dg/sns-getting-started.html
https://docs.aws.amazon.com/sns/latest/dg/sns-getting-started.html
https://docs.aws.amazon.com/sns/latest/dg/sns-mobile-phone-number-as-subscriber.html
https://github.com/aws/amazon-braket-examples
https://github.com/aws/amazon-braket-examples/tree/main/examples/braket_features
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THID E

FRICEKY, BRUELEFTFNAANOBMNBET VAN TAREICEYET, BEORVWEETOF
HWERATD1—)TEDLH, J—VO—RTORTOHBERTZERICIBETERT T, FHIE.

TN TD Braket T*/NA AT 1 REENTHATE, KA 48 HEFICEMBEELTF Y EILT

& £ 9, Braket Direct Reservation ARN ZER T2 H, FHHICTO—IOO—REZZEEL T, S&D

FHOEFRAVENAT VY RDITEZBFICFI—ICAND EZHBEOHLET,

ERAFNAATVEAOTIARNE, BEFREIZY N (QPU) TRITTIBFERAVENATUY R
SaTOBICEARELS, FHOHMBICEDEET, FHUREEFIAVEI—XOEHYANE, #
ENR—TFIE Amazon Braket YR X R Y — )L THRETEE T,

(® Note
FHRCE, T—h23Y hOFIREHIEEA, TSI, onQ TFNAADFE, T7—

BRNRATORN 3 Y MK 500 CHIRE NET (F2FI2 ROBAE 2500 ICKL
<)

FHREATZIRAZIY

FHRTOEAZFEATRHIET, EF7—V0-ROFRITORBER T ZERICIEEITZDRERL T
RATRERANBSNE T, FRAIVPNATIVY RZITEAVFIVRTEBIDHERENEVRG, i
DAARABN—BRAINEENDFI—ICHB IR R OBHGHETSIMVENf TV ETT., FHLIEHE
EEICEVT, BERETNAANOIMN BT VLA ZF 2TV L), 8SFHEOT—IJO—R
DHEDNTINAATEITENKT,

FUFIVRTF IO EAZFERAL THRORGFETORNEATER7 I —XET52 T, @EAHN DO
ARBEOFGV, PIIVALOREZFEATREICTZICEZHEOLET, BRNEERERZHE
BI2EBNITELS, 7O TV MNEERAROHBREBREICTRILOHIC, BEORVEZLLTN
AAFHNEART D 1-I)THEZRFTLTLKEEV, T, EFIVEI—RTIATFERD—
023V T7#RTIBRE, BEORBTICZAVERITIZERILE, FHEERATDCLEZRH
HBLET,
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s FHHBNRTIDEESRKRDD
s BEOFHNZXYEIILEFEEBAT1-)9%

FRZEXRT D HE
FREFERTBHACOV TR, UTFOFIECH T Braket F—ALBALEDEEE L,

1. Amazon Braket AV —J)L2RHE X T,

2. ENR A > T [Braket Direct] ZBRL ., [FN €232 T [FNM AZ2FH] 2BRLET,

. [FINAA] T, FHNITBIT/NAAZBIRLET,

4. [BRN R [EX—I] BEDELBEBRICEBEZADILET, EX—IOT RLAELTRZAT, &
HWICF IV OITREMBENEEBELTSEEL,

5 [7—70—RIEDVTHATLKEEZWIC, FHZEALTETIZV—I0O0—RICET DA
ZABLET, A, FLEOFHNHE. BEITHHN. FLORATZ1—-I)IBETT,

7#—LZZEETDE, Braket F—LANSRODATY T ZRELIZEX—IFBEBETRT, FHH
F—LATHEFEENDE, FHARNA EX—IITERFENET, FHARN ZHEAL TFHNEARY
ZERTBICEK. FBETT. FHARNBLTERENEZAIE, BEOA I RF1—-(C
EEETh, FHPRRTEREEA,

® Note
BEENTFHARN ZZ TR > THH T, FHORELBWET,

FHRIZE 1 BAEUTEETEE T, TNM AL >TE. EMOFHNEHBEFN (FDFHHBEE
BAFHHBZEC) AHV)ET, Braket F— Ak, FHEERIIAICINTORERREH TR
EHBLZFEY,

Braket ¥ —Alk. Braket DEFARED 30 VRO Y IV EFERTZDEHIC, EX—I)LTTELHEL
x99,

THHETDEFRAIDRIT

[FHIZER] ISR BMBETFHARN ZEEBL S, FHHBICKRITIZDEFRAVEERTER
Fo FHARN TRETHLEEFRRVENATIY RDaTR, FNAAF1I—CRREhFE
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Ao THFRBKZRLVEIICEFENEZAVE, FHUIRBETNDET QUEUEDIREDORKRICAEW R
EE

(® Note

FHREAWS FTHOUREFNA ALK >TEBYET, FHEERLEZAWS THI K
DHNFH ARN ZEHATEXT,

FHFIC, FHRRAVEBEORAIDOAEZERTEER T, IERE N/ Braket ETF X A
IO FHICEEFFSNTVWRDCEZERTSICIE, Braket IV —ILOEFRATDOR—
o0 "FHARN, 74— )LRZHEFETEH, SDKZFEALTEAIAZTF—RADEL
TA—=I)LREVIVLET, cOR—D DRV DIBH T, EORATZIVFR—32(C
BEEMTRNZEETSHECOVTHALET,

Braket, . CUDA-Q., PennyLane. QiskitPython SDKs%& & DEF X A7 % boto3 (Boto3 DEHA) T
BEEKRTEET, FHNEFEHATSICIE. Amazon Braket Python SDK M /N—2 3> v1.79.0 LABEA
PDETYT, HFO Braket SDK, Qiskit 770/Y4 X —, PennyLane 7’274V ICEFITBICIE. XD
O—RZEALET,

pip install --upgrade amazon-braket-sdk amazon-braket-pennylane-plugin qiskit-braket-
provider

DirectReservation 2V TFANNZR—I v —%2FEHALTRRAIVZEITTS

AT 1—)ENFHREBAICZAIZRTTSHICIE, DirectReservation IV FFARMY
Z=Y—%FFERTRIEEZEHOLET, I—TY R TFNAAEFHARN ZEETH LT,
VTFANIFZ—=T ¥ —IZ&Y), Pythonwith A7—K XV NATERENLEIXNTORAIN T
INA AN T IV EAICK 2 TEITEINDELDICHYET,

FY. BEFABRETFNARAZERLEXT, RIC, FHOAVTFARNZHEALTRAVZRITLE
T, D—O0— RN with7 OY VR TERTENTVRI L ZHABLET. with7OY I 0OH
BATERTECAEEORTFHNICEEFITSNREA

from braket.aws import AwsDevice, DirectReservation
from braket.circuits import Circuit
from braket.devices import Devices

bell = Circuit().h(@).cnot(@, 1)
device = AwsDevice(Devices.IonQ.ForteEnterprisel)
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# run the circuit in a reservation
with DirectReservation(device, reservation_arn="<my_reservation_arn>"):
task = device.run(bell, shots=100)

BFRZAYUDERTICDirectReservation AV FF AR T OF 14 7 THNIE., CUDA-
Q. PennyLane, Qiskit7’ 274> Z AL TTFHNICEFRAVEZERTEE T, HlZEF. Qiskit-
Braket ZOANA X —TlE, KDKRDICEAVERITTEET,

from braket.devices import Devices

from braket.aws import DirectReservation

from qiskit import QuantumCircuit

from giskit_braket_provider import BraketProvider

qc QuantumCircuit(2)
qc.h(0)
gc.cx(0, 1)

gpu = BraketProvider().get_backend("Forte Enterprise 1")

# run the circuit in a reservation
with DirectReservation(Devices.IonQ.ForteEnterprisel,
reservation_arn="<my_reservation_arn>"):
gpu_task = gpu.run(gc, shots=10)

£z, ROI— R&E, Braket-PennyLane 7574 > Z AL TFHNHBEPICEEZRITTHDIENT
ED

from braket.devices import Devices
from braket.aws import DirectReservation
import pennylane as gml

dev = gml.device("braket.aws.qubit", device_arn=Devices.IonQ.ForteEnterprisel.value,
wires=2, shots=10)

@qml.qgnode(dev)

def bell_state():
gml.Hadamard(wires=0)
gml.CNOT(wires=[0, 1])
return gml.probs(wires=[0, 1])
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# run the circuit in a reservation
with DirectReservation(Devices.IonQ.ForteEnterprisel,
reservation_arn="<my_reservation_arn>"):
probs = bell_state()

FHIAVTHEFANZFHTRETS
Rk, FHITFANZFHTRETDICE, ROOD—RZ2FEALET,

# set reservation context
reservation_context = DirectReservation(device,
reservation_arn="<my_reservation_arn>").start()

# run circuit during reservation
task = device.run(bell, shots=100)

chiF, AVTFARNERAO LI TRITTE, BEOINTOZAINFIFHNHBICERTEND
Jupyter Notebook ICHIE T,

(® Note
.start() FOHL Z8C I 1 BEGERTIZBENBYUET,

A7 RE—RICETIZIE: Jupyter Notebook Z BB T A AUTZHOCHT LT, ITF
ARNZEAVTFINV RE—RICRICENTEERT,

reservation_context.stop() # unset reservation context

(® Note

FHICE, BRICERENERBERZRNERTRAN BV ET (" FHOER) 25

M8 ), reservation_context.start() &k reservation_context.stop() X
VY REFHEBRBLEVKRTLEYLERA. fDVWIZ, AVFTXRANTIOT 14Tk
B, FRLEEFRAVEFHCBERNTSAh, AT 1—-I)ehlFHPICOHAETEH
F9, FWAVTFANE, AT 21— )IEhEFHUREICEEELEL A,

BAY DRI T4 ARN ZBHRAICET
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FHHBICEFD2RAVEERTDEDS 1 DOFH%E., device.run() ZHTHT EZIZFH ARN
ZHTRWICETZETT,

task = device.run(bell, shots=100, reservation_arn="<my_reservation_arn>")

COXYY RIF, EFFAVZFHARN [CEZBEEMNT., FHHRBHRICERITIBLISICLET,
CNDFETIE., FHFPICETIDFENERAVICFHARN ZEML TS EEV, &L, Qiskit
R BEOY—RN=—FT1 =S4T 5V EFEATDHEAPennyLane, EEETNEXRAIVNELVFH
ARN ZERALTVWA L ZHRREITHDRHEL VEENfHYET, <Dz, DirectReservation I/
THFANIZR—D v —ZFATRIEEZHEOLET,

boto3 ZBEFERITRESIE. XAV DEREICFH ARN ZBHEMITELTELET,

import boto3

braket_client = boto3.client("braket")

kwargs["associations"] = [

{

"arn": "<my_reservation_arn>",
"type": "RESERVATION_TIME_WINDOW_ARN",

]

response = braket_client.create_quantum_task(**kwargs)

FHRBEBRICNATIY RO3TEZRITTD

NAT VY ROITELTEITTS Python BEEERL =5, reservation_arn ¥—7— R5|H
ZEITET, FHHBRILZONATIUY RDITZRTTEERT,. cONATUYRDITAD
IRNTORAVFHZOFHARN Z2FEHLET, EELNDIE. reservation_arn AT 3 /\A
VY RTDaTR, FHHBIrBRENTHNSTERICEI—FT I 2RBBTRHETT,

(® Note
FHHEBRICERTENDNAT VY RDZITR, FHENETFNAATOH, BFRAV%E
EEBICERITLET, BIOF> TN R Braket FNNA AZEAL LD ETRE, ITT7—HHE
LEFT. BUNAT VY RZITRHTAVFIVRIZAL—2—EFHNERT/INA AN
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FTCRAVZETTIHBEN HDHEEIFE. KDV IZ DirectReservation ZEHAL TLK &
=L,

ROI—REE, FHEBA-FRCNSATVY RDZITE2RTITRHEERLTVET,

from braket.aws import AwsDevice
from braket.devices import Devices
from braket.jobs import get_job_device_arn, hybrid_job

@hybrid_job(device=Devices.IonQ.ForteEnterprisel,
reservation_arn="<my_reservation_arn>")
def example_hybrid_job():
# declare AwsDevice within the hybrid job
device = AwsDevice(get_job_device_arn())
bell = Circuit().h(@).cnot(@, 1)

task = device.run(bell, shots=10)
Python AV U7 RN EFERATE/NAT VY RZaT0HE (FRAY/N—FHA RD Creating your first

Hybrid Jobs €93 3a> &3 8), o3 7OERKIC reservation_arn #F—7J— R5|HEET &
TFHNHPBRICETTEET,

from braket.aws import AwsQuantumJob
from braket.devices import Devices

job = AwsQuantumJob.create(
Devices.IonQ.ForteEnterprisel,
source_module="algorithm_script.py",
entry_point="algorithm_script:start_here",
reservation_arn="<my_reservation_arn>"

THHBIr R TI2EESBDD

FHPEAIRTIDE, FNAANOERAT7 IV ELARTERLSBZYN KT, COFHNHBZEALT
FI-CANSKTWERYOD—J0—-REBABNICF Y EILENFET,
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® Note

FHHBOK TR RUNNING REE 122373 IXNTEF Yy Elehixd, D237z R
FLTHLVT, HEORWEZICHEDIDLEHODTFIVIRA VN EFERATR L EZHE
HBLET,

FHRBEPFURTRIZE, EITPOTFNHER, ERTEREA. ETFHOHENI TN/ ANDOER
MOBERATIVEAZRLTVRILEOHTT, HIARF, EHTD 2 DOTFHHERE <O FHNHEER
BENDLO, BHIOTFHNHBCSVTREFEDEZFAVZEBNICF Y EILEhET, 2&EE
DTFNHETEREhDCEEH)EREA,

(® Note

FE., AWSTAHIONOERAFNAARATIVEAZRLET, T/INA AN T A4 RIVIRET
H2TE, MOAARIN—RBZOTNARAZEATEREA, LIEN>T, EAKEICERK
B, FHEBORTICHLTREEIET,

BEOFHNEX Y EILFEEBERATS1-)L3%

FHE, AT21-)EHOTFHNRERZDO 48 KENKRTICFTF Y EILTEXRT, FroEILTS
Lk, FYRILVITAREEESCZTIM 2 EFHOBFEE X—ILICRELET,

AT21—)2ZETBICE. BEOFHNEF Y EILTHLAS, HiLLFHEERTIHLEN HY)
£

IZ—&MFE
BFIS—O@NE. BFI E1-20I5—0RBERSTCLERNE LE—EOEATT,

BFTFNAALR, RTEThBFEOREZBRTETEIRE /A ACESThTVET, MESHETF
AEAI—FTAVIRBIOEENEARENRLTVETH, REOEFTFNAAREFEY hOEK
EHBHEVWIZ—RIILDIRAN BV ET, RE/ A AXCEHNICHL TR LEHIC, HRERZZL
D/AARCESETPEFFEOBEZOLE BRI HEEHELTVET., COT7O0—FREFT
T—BMEEHEN, CERTERBFEE#ALT/AAXAOZVRAET—XNSKRBERS T FIL T
LEXY,
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COEIZIAVORE:
c loNQ FNAAOIZ—RBHMFE

lonQ /N1 AD IS —EMF*E

IZ—@MEE, BHROYEOEZRITL., TOAEEZEAEDETHREZRAETSZ LTI,

(® Note

lonQ DET/NAADFE: AV TN REFINZERATZEE, 10077 K>3 Y hOF
RA®BY, TZ7—RBMEAVICEHRIE2500>3Y NE2RTIDLBENHYET. BEETFH
DZE. T—h23Y MIHIREBEELS, IZ7—BMEAITRHEES00>3Y NERTTD
BEANBHVNET,

TINA T A
lonQ FNA ARk, FNATARBEREND IS —BEMFEZHBATVET,

FNATAREE, BFEY NOBEROIEIELFEROT— N0 BETEHETSZ, EHONUT N
ICEBZENYEILET, chllil), AEBRINATRAZD THAEEOHZIERICOVT,
TOESEETFEBREZFATSDET, F'—NOBEEXPE—OHELLEFEY NEEDRRKRRE
DEENBEMNENET, ChiZlE, BEROEFEY NES —RNEBETRIEOORDBEAFA—/N\—AY
RAEADEVSREEFEVET,

FINA T AREBOFMIZ OVWTIE, TEnhancing quantum computer performance through
symmetrizationy ZZBL T &V,

® Note
TNATARBZFERTDICE, 2B<EE 25003 Y MBETT,

lonQ F/NA ATTFNATARBZIT>TEFRFAVERITIBICK., ROOD—RZHEALET,

from braket.aws import AwsDevice
from braket.circuits import Circuit
from braket.error_mitigation import Debias
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# choose an IonQ device
device = AwsDevice("arn:aws:braket:us-east-1::device/qpu/ionqg/Forte-Enterprise-1")
circuit = Circuit().h(@).cnot(0, 1)

task = device.run(circuit, shots=2500, device_parameters={"errorMitigation": Debias()})

result = task.result()
print(result.measurement_counts)
>>> {"QQ": 1245, "@1": 5, "10": 10 "11": 1240} # result from debiasing

BFRAIVNRTTRDE, BFRAVDUERREMSNDERZA T ZHIETEET, IXNTON
V7RO ERBRSITRAENT NG 1 2O HICENEIhE T, HFHER L, OERTEES
NIERRZATR, BARHD Y NEFEAL TRHEEET,

==Y

T, VTV ERENDRORUEBEE THETNLIERRICTIEATSRELETE
T, VTR, BENUTUNOBRELRL, " EMHOKVW 3 Y NEHELT, N
D7 NETHREEENVEVAERERZEBLETD L TT, #FMICOVWTI., TEnhancing quantum
computer performance through symmetrization; 8B L TS EE L\,

BEEROR, >v—TZ2VJRHNTHEOERNAN—AT, BROFBVRENFFLA LR, BR
AODREAZVWCEZFRBELTVRZETT, CORNBRIBUTEVES, BESHNOHT
AR BV T,

DY—TZoUENEsmh SEHAEINDEREIZ, Braket Python SDK @ GateModelTaskResult
) [additional_metadata] 71 —)LRASTIVLATEXT, PvY—T 2V JRRAEHNINE
RBRed, ROYICBERILENEERIHAZRIEICEBRLTLKEEV, KOOI—RAZIRY K
&, ¥ —T 2 TBOPMICTIVERATEAEZRLTVET,

print(result.additional_metadata.iongMetadata.sharpenedProbabilities)
>>> {"Q0": @©.51, "11": 0.549} # sharpened probabilities
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Amazon Braket Hybrid Jobs O i 8 75 3%

Amazon Braket Hybrid Jobs I&, kM AWS DY —REEFREITY N (QPUs) Dl ZSEE

TEINAT VY REFHHATIDAVALZERTTEHEERELET, Hybrid Jobs (&, UIUIT AL

Ehi-gHEA)Y - Z2RBEL, PIOVAXLEZRTL, BETRICA VARV AZHERT D RS IR
FfehTVWa o, FREICKLTOABENr BRELET,

Hybrid Jobs l&, I E1—F14 2 JVY—AELEFAEI—FT14 20V Y—-AOEEZFER
92, REBETENZIRET7IIVXALICKRETT, Hybrid Jobs ZEFEA T35S, RTI57I)
JdUXLEEETDE, PIDVXAK, Braket IC&V), RAT—F7IITOAVTFFH LT NERET
RTEnET, PIDdVXLFETLES, BEREWMEBTEET,

TSI, NMTVYRDATHASHERENEEFRAIE, =5 Y NEKD QPU TN AND
F1—AVTICBVTELEIBUNA B BRI EVSRANHYET, COBLIBMLFICKY ., EEL
EFEFOVELI—FTA4VIN0BEN, F1—TEHFRLTVBIMBORATRYEFICRITENET,
chiE, 1 DOEFRARAVDERNUTOEFRAIORERICKETDIRENAT VY R7ILIVX
LDOBECEHIINNENFHYET, CcOEIBTIIAVALDFEL TR, EFELHZETILIV
Al (QAOA), ZEREFEEEYVIIN—, EFEBFEBRENBYVET, £, PIIVXLDOHELT
RREFFEFVTILRERALTEZRI)ITESDH, JAN, FE, 8K, RL—Z2THBE®bH
L——2THBEEEDHARLXNIOAZBHTEERT,

Braket D/\4 7Y k2372, UATZEALTT7IEATEET,

* Amazon Braket Python SDK,
« Amazon Braket A2V —)L,

 Amazon Braket API,

ORIV IVORARE:

« Amazon Braket Hybrid Jobs Z {3 X&EBE

« Amazon Braket Hybrid Jobs T/\1 7)Y R aT&#ETT >
c NM7UYRZITOFELO LT

- BIREH

« NMT7 )Y R IaTnERK

c N7y RTaAaTnFv o)l
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c NAT VY RDSITOAHAZIIARX

« PennyLane & Amazon Braket M 3 F

« CUDA-Q & Amazon Braket @8 %55

Amazon Braket Hybrid Jobs Z{Ef ¥ N & B4

Amazon Braket Hybrid Jobs ZfFA 3% &, HENEIE1I—FT4 VY —REEFOAE1—
TAVITFNARZBREDET, SHOEFRONT #—X 2 A2KBILTS. EHEFEEYVI
N— (VQE) X EFIEUGKENLTILIV XA (QAOA) BEDNAT VY REFHATIIIVAXLZER

TT&Z £, Amazon Braket Hybrid Jobs (ZI&, EIZXD 3 DOFRANHY ET,

1. N7 #—< > A: Amazon Braket Hybrid Jobs &, 8F&KORENS/NA 7 Uy R7IIVX L%
EITTRDRVEBNENT A RAZRMBLET, NATUY RTaTJk, 292, BRL
ER2—TYNQPUIZBENICTIVELATEERT, NMTVYRDITHORAVIE, FINA R
TFI—ICA2TVWRMDRARAV LY ERICRTENET, chicky), N7V y R7)LTV
ALQOERTEBIE<EY, FALPTLKVYET, £, Amazon Braket Hybrid Jobs (&, /Y
FARNDYOOAUNAINEFR—FLTVWET, BANSX—Z2ZFEALTERZEETED L
&. Braket FEIEZ 1 BONAMILTBEFTT, AUARICKITBZIEGEDO/NTX—XEHzH
OAVNAIILTBRBENF BV, RITKHESEDPICERBEIET,

2. F{EE: Amazon Braket Hybrid Jobs l&, A E1—F 14V JREOLY N7V 7L EBZERL
L. NAM7VY RZILDVALADORTHERTULHETDCENTEXRS, PIDdVAXLRIVT
NEeRML, RITIZEFTFNA A EFRLEBEREEFLRF>I1L—5F—) Z2BRIDLETTK
WO TF, Amazon Braket l&. X—4'Y NFNA AN FATEEICBEDETEHERL, HARDVY—R
ZEEBL, BEEAOIVTFRETIV—I0—R%ZRERTL. Amazon Simple Storage Service
(Amazon S3) ICERZIRL, OAE1—FT1 2T VV—REHBHRLET,

3. X N1J % A: Amazon Braket Hybrid Jobs &, R{THOT7IILIVAXLIZETE A HTS1 DA
DA RNEREBL, ADARNAATEBTILIVAXLXNI A ZEFEFE I TILRZA LT Amazon
CloudWatch & Amazon Braket AV —J)LICEETA & T, ZIDdVXLOETRAZEHT
EETI,

Amazon Braket Hybrid Jobs T/\41 7)Y R a7 &#ETTS

Amazon Braket Hybrid Jobs T/\A/ 7Y R aTERTITRICEK., ETTIIAVALZERT D4
ENHV)ET, Amazon Braket Python SDK E 7z l& PennyLane ZEAL T, ZIJdVXLARI VT
Ne, 723> THORTFERT77AINEERNTHIETERTEET, O (A—T2V—AZF

Amazon Braket Hybrid Jobs Z R I N&E HBE 194


https://github.com/aws/amazon-braket-sdk-python
https://pennylane.ai

Amazon Braket FROYIN—HA K

ERTAT7ZA4IEV)SA4TSVEERTIHERRE. ThSOTA TS UNFEENTLS Docker
ZHEAITRZRCET, MEAOHARAZLAOAVTHFAX—JZERTEET, FHICOLVTRF, "THynId
T %EEZ (BYOC): 25RLTLSEEL,

WFhniEE&€., RIC Amazon Braket APl 2L T a7 &2ERKLET, T, ZIDdUXA
AOVTRNELEGFITFEIBEL, NAMT VY RDIATHIERATEZZ—TY REFT/N14 AEER
L, EXRTFBATDAVEENSEBRLET, chSOAT VI VERETRERMETATVEF T+
INEERE, BEAEDTI—AT—ATHELET, I—TYRTFNAAILCNAT VY RDaTERE
TEEBB/E. QPU, FUFYRIZ1L—X— (SV1, DM1, TN1 & &), EEFHEMNZK/N\A
TVYRDITA VAR ABEOVWTNAZRBIRTEXRS, TNV RIIIL—ZF—F R
QPU Z8RT2HEE. NA7UY R237OATFRIVE-—RNFNA AL API =)L ZTVWE
T, BHIAKIZIL—F—%BRITZDHER. I 1L —F—DTILIdVXLARAVVTNERL
OV TFHICEBHIAFTENE T, PennyLane DFEEZ 1L —F—IC&F. F7 2L NOBEEHR/NAT
)y RO TFTAVTFHIBHIAETNTVET, BHiAHK Pennylane 1L —F—FL@EHARA
XAL—8—ZFEALTO—REERITIDEERE. 1 VARVAZAT, BRUFERATEA AR
VANDHEREETEE T, FBRBPUHAN D IAMIOVTIEE, Amazon Braket DEER—2 %S
BLTLSEZL,

¢, Amazon -
“Q Cloudwateh |3 Amazon 53

Amazon Braket Console

- Amazon Braket

T 1

- - i Amazon Braket
L f{f’} On-demand
Amazon Braket Hybrid 1T Simulator
Jobs API
] uu Amazon Braket
User :E Ii| Jobs Instance TT Embedded
1 . T Simulator
T
I
1

Amazon Braket Notebook/
Local IDE

B—=TYRTFNAAF AV TFIV R ZIL -2 —FEREDIAKS I 2L —F—0FE. Amazon
Braket @/N\NA 7Y RZITORTEI<SICHRBRLET, NATUY RDZITAVARV AN AE

PTYTENT(API A=A TA VARV ABRAL TEAARIIAXTEERT) I TV AL RTE

h, RN Amazon S3 ICFEEZIAFTN TV Y —ANBRENETT, COVY—ADHEBICKY), £
LEZGIERULTOABRIVWELESEFTTECLICKYET,
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https://github.com/PennyLaneAI/pennylane-lightning
https://aws.amazon.com/braket/pricing/
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EFREBEIZYNQPU) SEYORENAT VY ROIaTOEFHREHREATVWET, BE, —
EIZQPU TEITTEZ/NATVYRDSITE1DO2OKRTT, HAEThZDGREZEBEIBEVLD, =
TTEDNATVY RS ITOBEHBIZLEHIC, F1—NFERAEIhET, Z—TYRNFNALRA
FQPU MBS, N\A7VY RZIAJTRFEBRLEQPU DD I TF1—ICHKIICAVYET, Amazon
Braket (&, REBNATVY RSITA VAR AZREL, N\1TVY RZ3aTEZFNAATE
TULET, PIDdVXLOHESR, \NATVYRSATICEBETIVEANHYET, DFEVY, /\A
TJVYRDATOEFRAINBDIC1EB QPU ICREEEIATVWEBE, D3 TOEFRAVEFN
AATFI—ICANS NIt Braket EF R AT KW EXICRTENET, NATUY RDITH
RTTRDE, VY—ANBREND D, FALLEDICRHUTOKBENI BELET,

(® Note

FNAAGV =23V EITHY ., NAT VY RZITRETZAIVFNAAAWS U—2 3
> ERAU TRITENET,

JXAL—E—8BLTQPUOAADEZ—TY N FUFT, PIAVXLADO—ZBELTNIIK
“TUNIRLF—BEDAARAZRLATIIVALXRNIORAZERTDAT>a U NFHIYET,
NS DOX KN A Amazon CloudWatch ICEBINICLR—KEh, TIASEEVUTILEZA AIC
Amazon Braket AV —J)LIZRRENET,

(® Note

GPUR—ADA VARV A%ZERTBEEE. Braket DEHIAKS 2L —F—- &I
FEATERLVITNADGPUR—AT I 1L —%— (BIAE lightning.gpu & &) ZFEAL
TLKEEV, WFhHAD CPUR—AEBHIAXT I 1L —F— (BIAEE lightning.qubit
X braket:default-simulator & &) Z&EIRL 3546, GPU AERAEhEVEY, FE
BIAANDNRETDUAEEN HYET,

NATVYy RZIJFTOEELIOAVET N

Ot 3> Tk, Amazon Braket Python SDK IZ & 2 TIEEE 1% AwsQuantumlob.create
BEHOFELOA LT NE, AT FI77AIUNBENOIVYE T ZBHALET,

NATVY RSAaFICE, PLOAVALARAIV T N ZBRTE 1 2ELFEBRO 7 74)LICHN
AT, BMOALEHDZEDDENTEET, N\A7TVY RZITHFBEBARETNDE, Amazon
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Braket X/ \1 7)Y RATERO—ZPELTEEETENEALZ, PIIAVXLARI )T N ERT
TAHATFICAE—LET, NAMTVYRDITHFRTITRE, PIdVALTESEBENLETANT
OHEBH. EBEZT N Amazon S3 OFFFICOAE—ENhE T,

@ Note
FPLIVAXLAXRNDDRABVTILEAAATHREEHAEIOT, COHDFIECEDBEVTL
ZE W,

Amazon Braket Tlt, AT FTOAHEBRIEDORY) EVYEEBEALTRDEHIC. WS D2HDIR
BEBEANIN—BHREEELET, FMICDOVTE., TAmazon Braket SDK1 @ Tbraket.jobs
packages ZZRL TS EZ W,

COEIZIVONEA:
- A

« PTORKTY B

- RIREH

« NJLIN—BE%K

AT

AATF—=B:AANT—=BENAT VY RFPIDVAXLICEBTDICE. F1o>ar)el
THREENTVBIANT—R T 7AI%Z input_data 5IBICEELE T, 1—H—F5I%
input_data % SDK ® AwsQuantumJob.create BABIRNICERL £T., COEIHICKY), REL
# "AMZN_BRAKET_INPUT_DIR" THEEENIEBEMICHZ AV TFTFITALZATLAICALT—Z
AOAE—EnET, NATVY RFILDAVALATOAATF—ZOFERAFEZOVS 2ADHFIZOVT
&. TQAOA with Amazon Braket Hybrid Jobs and PennyLane; @ &' "Quantum machine learning
in Amazon Braket Hybrid Jobs_ Jupyter Notebook ZZ8 L T< &\,

(® Note
AATF—BZHNKEW (G1GB) BA., NAT VY RTITHFREEEThBDETOFEEBEHNF KL
BYET, chiFd, FAICO—ANALZF—2HF SINTY NMCTFTY7O—REh, KRICS3
NADBNAT VY ROAaFTUIOITANCENENRT, RERIC/NATVYRZITVIIAR
" Braket Y —ERAICEEET B LEHTT,
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https://amazon-braket-sdk-python.readthedocs.io/en/latest/_apidoc/braket.jobs.html
https://amazon-braket-sdk-python.readthedocs.io/en/latest/_apidoc/braket.jobs.html
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/2_Using_PennyLane_with_Braket_Hybrid_Jobs/Using_PennyLane_with_Braket_Hybrid_Jobs.ipynb
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/1_Quantum_machine_learning_in_Amazon_Braket_Hybrid_Jobs/Quantum_machine_learning_in_Amazon_Braket_Hybrid_Jobs.ipynb
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/1_Quantum_machine_learning_in_Amazon_Braket_Hybrid_Jobs/Quantum_machine_learning_in_Amazon_Braket_Hybrid_Jobs.ipynb
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NAIN—INT X—2AZ: hyperparameters ZANELTELEHEE., REZH
"AMZN_BRAKET_HP_FILE" ICEREETNhF T,

® Note
NAN=NIFX—=BREANT—REERL., COBEBRENAT VY RZITRAIVTNIE
FTHEODFMICOVWTE, "NAN—NFX-Z0FEM, £V>32 & 550 github R—
JESRLULTLSEEZ,

FIVIRANFLONAT VY RDATTFIVIRA NEFERATD job-arn £2EET D

([Zl&. copy_checkpoints_from_job AN RZFEALET, CcOOAN RIEF, FIVYIRAY

RF—Z2EZFHLWN\ALTUY R 3T 0 checkpoint_configs3Uri ICJE—L., 237 ORTH
(2. IRIRZE AMZN_BRAKET_CHECKPOINT_DIR THEENIENATHERATESDXSICLET, T

A KE, None THY, BIONAT VY RSIATHASOFIVIRARNTF—EZNFFHFLOWNALT
)y ROITTCREAETShBEVCEEEZERLET,

TIoORTY R

BEFRAV . BEFRAVDHERIE S3 OIFFT s3://amazon-braket-<region>-<accountID>/
jobs/<job-name>/taskslZ REENET,

SATORR: TILAVZXLARAD )T MHFFREEL "AMZN_BRAKET_JOB_RESULTS_DIR" TIEE
ENETFALIRNIVICRETZENDIETANT, output_data_config TEREE /= S3 OFATIC
dE—EhET, COBMOEFrEEETIhBZVESDOT 7 # )L MEWE., s3://amazon-braket-
<region>-<accountID>/jobs/<job-name>/<timestamp>/data T3, SDK AJL/N—BI¥K
save_job_result FAEECIhTVET, chZT7IJdVXLARAYVVT RN SHRUTHTE, HR%E
BREICTA V3 FVEXTRETEET,

FIVIRAVUN FIVIRANEFERATZHEEE. RELH
"AMZN_BRAKET_CHECKPOINT_DIR" THEENETFALIKNJICRETEET, KDV IZ, SDK
ANJLIN—B%K save_job_checkpoint A T2 ELETEET,

I XL XKD A: Amazon CloudWatch ICHEHEh, N4 T Uy RS 3T ORTHIC
Amazon Braket A2V —=JLIZU TN EZA LATERRENDTILIVAXALAZ VT MO—EA, 7I
DALARNVDADEERZTT. PIDAVALXRNI D AOERAEDOHIZCOVWTIE, "Use Amazon
Braket Hybrid Jobs to run a QAOA algorithm S 8B L T EE L\,
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https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/1_Quantum_machine_learning_in_Amazon_Braket_Hybrid_Jobs/qcbm/qcbm.py
https://github.com/amazon-braket/amazon-braket-examples/blob/main/examples/hybrid_jobs/1_Quantum_machine_learning_in_Amazon_Braket_Hybrid_Jobs/qcbm/qcbm.py
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TAaTHAOREFEOFHEMICOWVWTIE, Hybrid Jobs RF 1 X D TSave your resultsy 258 L T
<fEEEL,

ALY

Amazon Braket I&, AT T DAL EHIOBREZERIALTILEHIC. WK O2HLDIREZHZEE
LTVWET, "OO— RIE, Braket " EATRRELZHNOD—ETT,

« AMZN_BRAKET_INPUT_DIR- AHXF—XTF 4 L U 1) opt/braket/input/data,

« AMZN_BRAKET_JOB_RESULTS_DIR-T 3 J#HRZEZIATH LT 1 L ¥ MV optibraket/model,
« AMZN_BRAKET_JOB_NAME -~ a7 M &#l,

« AMZN_BRAKET_CHECKPOINT_DIR-FIVYURA VI NFA4L I KN,

« AMZN_BRAKET_HP_FILE-NAN—NTAX—ZZHMNTD T 7 1)L,
 AMZN_BRAKET_DEVICE_ARN - 7/Y1 A ARN (AWS UV —2Z%& ),

« AMZN_BRAKET_OUT_S3_BUCKET — CreateJob U2 T AKN® OutputDataConfig TEET S H
71 Amazon S3 N7 Y K,

« AMZN_BRAKET_SCRIPT_ENTRY_POINT — CreateJob V2 T AKN® ScriptModeConfig THE
ITHDIRNIRAU N,

« AMZN_BRAKET_SCRIPT_COMPRESSION_TYPE — CreateJobJ VT A KN® ScriptModeConfig
THEEITDIEHEEAT,

« AMZN_BRAKET_SCRIPT_S3_URI - CreateJob! )V TAKN® ScriptModeConfig TET S,
A—%—RT V7 N E®RE TS Amazon S3 D FFF,

« AMZN_BRAKET_TASK_RESULTS _S3 URI-SDK AT I JOEFEZAVDEREZTFT 74 I NTRE
9 % Amazon S3 NIF AT,

+ AMZN_BRAKET_JOB_RESULTS_S3_PATH - CreateJob J % T A h® OutputDataConfig Tig
T3, DaTEREZRET S Amazon S3 DIFFT,

« AMZN_BRAKET_JOB_TOKEN-2 37 AV TFTHICERETNDEFRAIDEYD
@, CreateQuantumTask ® jobToken NTX—&RIZEENDXFF,

ANILIN—BIER

Amazon Braket IZl&, AT FDOAHIEDRY &V ZERNLTEIEHOV DA DAI/N—BEH
FEEENTVET, ChSsODAILN—BHIFE. \17VY RS3aJoEFTICERAE N2 7IIVX
LAV TRNALSHUOHEENET, XOHlE, TOFEAFEZRLTVET,
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https://docs.aws.amazon.com/braket/latest/developerguide/braket-jobs-first.html#braket-jobs-save-results
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from braket.jobs import get_checkpoint_dir, get_hyperparameters, get_input_data_dir,
get_job_device_arn, get_job_name, get_results_dir, save_job_result,
save_job_checkpoint, load_job_checkpoint

get_checkpoint_dir() # Get the checkpoint directory

get_hyperparameters() # Get the hyperparameters as strings
get_input_data_dir() # Get the input data directory

get_job_device_arn() # Get the device specified by the hybrid job
get_job_name() # Get the name of the hybrid job.

get_results_dir() # Get the path to a results directory
save_job_result(result_data='data') # Save hybrid job results
save_job_checkpoint(checkpoint_data={'key': 'value'}) # Save a checkpoint
load_job_checkpoint() # Load a previously saved checkpoint

Bl R SR

BHONAT VY ROIATEZRTIDHIC, CORRIVEHRTIDEOOT BT IOEAHFIN 3
CEEBRLTLKEETV, BYBTIOEAHFAN DL a2BRITSICIE, Braket AV —ILDOE
BICHBDAZ1—NHS [TOEAFHA] ZiBIRLET, [Amazon Braket D7V AFIERB| R—2
Tk, BEOO-LD1D2TTZITORTICTIBIERI HBINESHEZERLLEY., TOKDK
O—)LZ2EEE > TVEVEEICDaJORTICERATEDF 72 NO—IILOERFEICOVTEH
BBLTWET,

Amazon Braket X Amazon Braket » Permissions and settings

Dashbaard Permissions and settings for Amazon Braket

Devices

Notebooks General Execution roles

Hybrid Jobs

Quantum Tasks The AmazonBraketJobsExecutionPolicy [4 provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [£. You can verify that you have existing

roles with this policy attached.

Algorithm library
Service-linked role

Announcements o

Amazon Braket requires a service-linked role in your account. The role allows Amazon Braket to access AWS resources on your behalf. Learn more [4
Permissions and settings

‘ @ Service-linked role found: AWSServiceRoleForAmazonBraket [A

Hybrid jobs execution role ‘]

The AmazonBraketJobsExecutionPolicy [ provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [4. You can verify that you have
existing roles with this policy attached.
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NAT VY RIATERTITREHDOTIBT VAT AEZR/R DO-IIHDEZ2WETHIC
&, BEFOO—-IZREE) REZ2RBRUE T, BRIZDE, O-IUARIA2EVSIAYE-D
FRRENET, O—-JILOBHEZTOO—I)LARN ZXRRTBICEF. [A—ILZEERT REEZERL

£

Amazon Braket

Dashboard
Devices
Notebooks
Hybrid Jobs

Quantum Tasks
Algorithm library

Announcements o

Permissions and settings

Amazon Braket » Permissions and settings

Permissions and settings for Amazon Braket

General Execution roles

The AmazonBraketJobsExecutionPolicy [ provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [4. You can verify that you have
existing roles with this policy attached.

Service-linked role

Amazon Braket requires a service-linked role in your account. The role allows Amazon Braket to access AWS resources on your behalf. Learn more [

@ Service-linked role found: AWSServiceRoleForAmazonBraket [/}

Hybrid jobs execution role

The AmazonBraketlobsExecutionPolicy [4 provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [4. You can verify that you have
existing roles with this policy attached.

@I Roles were found with sufficient permissions to execute hybrid jobs. ]

v[rowras]

Role name Role ARN
l AmazonBraketJobsExecutionRole [4 arn:aws:iam:260818742045:role/service-role/AmazonBraketJobsExecutionRole l

NATVYRDIATE2RTIRDOICTHBERZF ODO-LF B VHEERE. TOLSHO-INFRED
AEBA2ELEVSIAXYE—DHFRRENET, [T7FLDOO-ILOER] REZRRLT, +
DREREFOO—IINZEELET,
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Amazon Braket X Amazon Braket » Perr and settings

Dashboard Permissions and settings for Amazon Braket
Devices

Notebooks General Execution roles

Hybrid Jobs

Quantum Tasks The AmazonBraketJobsExecutionPolicy [ provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [£. You can verify that you have existing

roles with this policy attached.

Algorithm library
Service-linked role

Announcements °

Amazon Braket requires a service-linked role in your account. The role allows Amazon Braket to access AWS resources on your behalf. Learn more [
Permissions and settings

@ service-linked role found: AWSServiceRoleForAmazonBraket [

Hybrid jobs execution role

The AmazonBraketJobsExecutionPolicy [ provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [4. You can verify that you have
existing roles with this policy attached.

@[ND roles found with the AmazonBraketJobsExecutionPolicy attached and braket.amazonaws.com as a trusted entity in \AM.]

O—LFEBCERENLBERE. ChEBRBITIAYE—IHFIKRTENET,

Amazon Braket X Amazon Braket > F 1s and settings

Dashboard Permissions and settings for Amazon Braket
Devices

Notebooks General Execution roles

Hybrid Jobs

Quantum Tasks The AmazonBraketlobsExecutionPolicy [£] provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [4. You can verify that you have existing

roles with this policy attached.

Algorithm library
Service-linked role

Announcements o

‘Amazon Braket requires a service-linked role in your account. The role allows Amazon Braket to access AWS resources on your behalf. Learn more [
Permissions and settings

® Service-linked role found: AWSServiceRoleForAmazonBraket [

Hybrid jobs execution role

The AmazonBraketJobsExecutionPolicy [ provides minimially required permissions for a role to run an Amazon Braket Hybrid Job [4. You can verify that you have
existing roles with this policy attached.

@Icreated AmazonBraketJobsExecutionRole [ successfully. ]

ATREM 202



Amazon Braket FEROYIN—HA R

COBVEDEZITSERABVWES, 7OEARERELET, C0OBE. ATBAWS EEEICH
BLEHLELSEZL,

Amazon Braket Permissions

Permissions management for Amazon Braket

When you create a resource, such as an Amazon Braket notebook or job, you have the ability to specify the actions this resource can perform on your behalf
by attaching an execution policy to an IAM Role [4. You can create default roles for different Amazon Braket resources here. To build custom Roles for
advanced use cases visit IAM [A.

Jobs

Amazon Braket jobs [/ require the roles with managed policy AmazonBraketJobsExecutionPolicy [4 attached, which provides minimally required
permissions to an Amazon Braket job.

é AccessDenied
User: arn:aws:sts::012345678912:assumed-role/SampleRoleName/username is not authorized to perform: iam:ListAttachedRolePolicies
on resource: role AmazonBraketJobsExecutionRole with an explicit deny

NAT VY R AT OER

cDtEO>a> TR, Python AU RNZEFERALTNAT VY R TRERTEDHEZERLE
T Tk, NATVY RDAaTEERTIROEEE L TEEDHKESHRIIRE (IDE) X° Braket
J—=KN7vorENO—RI Python J—REFEATZFIBEICOVTEK, "O—HILI—RE/NAT
)y ROATELTETTR, BSRBLTLIESL,

cOEVIVORE:

- ERRL TEMT

s BREEZXVT93

- REERETS

s FIVIORANOERA

s O—ALO—RENATVYRZITELTETITD

« NMT7 VY RZITTO API OERSE

s O—ALE—RTONAT VY RZIaTOERBRETNY T
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BB L TRT

NATVY ROATEZRTIZDEREFODO-INEZRBLES, RICECERBI B 2 ECBYE
T, HHD Braket \41 7 VY RZIATOEEZDE., PITVXLRVVTRTY, RTT2TI
dVALZERL, PITAVALO-—HBTHEIHHENBEREBERFRIAIFEENTVET., 7O
DALARZUTRNCMAT, BOKFERT7AINZEETDEETEXRT, PIOAVAXLAYY
ThEeETOHEFRREF. V—REZ1-I)LERRERET, TVNURSANE, NATUY RZ3T
DREKICY —AED1-I)ITRITENBDBIO T 7 AINTRFHABEZERLFT.

bell=Circuit().h{@).cnot(@, 1)

job = AwsQuantumlob.create( task=device.run(bell, shots=188
device=device_arn, vaa
source_module=...

— =
o —

)

Algorithm
Script
Entry point and
other code

Create job
Track status
Analyze results

User

Braket notebook / Console, Job instance Quantum device
or local IDE

FT. 5 2OXRIWREZERL. IBTRUERRELEDITZITIIVZXLRY VT N OEKRH 5
ZBEATHEL &S,

import os
from braket.aws import AwsDevice
from braket.circuits import Circuit
def start_here():

print("Test job started!")

# Use the device declared in the job script
device = AwsDevice(os.environ["AMZN_BRAKET_DEVICE_ARN"])
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bell = Circuit().h(@).cnot(@, 1)

for count in range(5):
task = device.run(bell, shots=100)
print(task.result().measurement_counts)

print("Test job completed!")

M7 7 4 )L Zalgorithm_script.py £ VS ZHI T, Braket /— K7 Y UV FERO—HIREOBRED
EEF AL I NVICRELET, algorithm_scriptpy 77 A IICEFHEE AT R —RA U hE
L T start_here() "&FEhET,

RAZ, algorithm_scriptpy 77 A ERUT 1 L2 NJIC Python 7 7 A4 )L & 7z1& Python /— K7 ¥
DBREBRLET. CORVVTRNE, NATVY RDIaTZHAL, BDEBRAT—RARPIELER
DHABEDFRPULEBEZFE>TVET, CORIVVTRTR, DBEIEENATVY RDITRY
DT7RNETZARITFNAARZEETIHENF HYVET,

(@ Note
Braket /— N7 v UV %ERT D H%E. F(F algorithm_scriptpy 77 AIINBEDT 7 (I %
/=K7Y OERUFALIRNIICTY7O—RTBDFZEOFHFMZDOVTE, "Runyour
first circuit using the Amazon Braket Python SDKy Z#Z8BL T £& L\,

COEFRNBERINOT—ATR, 1L —3—ZZ—TYRNILET, Z—TYRNETBIEFTN
AR, V21 —8—, FLEEBROEFLRERE (QPU) OVTIDORASTTH>TE, RORY

)7'R T, device TNAT VY RDATERTD1—-)II2EHICEREh, PITVXLRD
1) 7" N TIREZ B AMZN_BRAKET_DEVICE_ARN E U THERATEE T,

(® Note

NATVYRSITAWS V=232 O THATEDZTFNSA ADKEFRATES

9, Amazon Braket SDK iE—® AWS U—>2 3> ZBEMICEIRLET, AIRIE, us-
east-1 D/\A 7Y R3a 7Tk, lonQ, SV1, DM1, BV TN1 FNA AEFEHATEE
A, Rigetti /N1 ARKFERATEERE A,

SIAL—F—0RDYICEFIVEI—RZERL IBE. Braket FBEET IV ELATINTOE
FRAVERTTRRSICNAT VY RZATEZATZ1—-)LET,
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from braket.aws import AwsQuantumJob
from braket.devices import Devices

job = AwsQuantumJob.create(
Devices.Amazon.SV1,
source_module="algorithm_script.py",
entry_point="algorithm_script:start_here",

wait_until_complete=True

INT A=A wait_until_complete=True &, TRE— RERE
Sa7hs0OENEENTERIESICLET, UTOHOXSBHANRRENET,

LT, 2a3a7HFERTPICEBED

Initializing Braket Job: arn:aws:braket:us-west-2:111122223333:j0b/braket-job-
default-123456789012
Job queue position: 1
Job queue position: 1
Job queue position: 1

Beginning Setup

Checking for Additional
Additional Requirements
Running Code As Process
Test job started!

Counter({'00"':
Counter({'00":
Counter({'11':
Counter({'00":
Counter({'11':

Test job completed!

58,
55,
51,
56,
56,

Code Run Finished
2025-09-24 23:13:40,962

(® Note

"11':
'11':
'00"':
'11':
'00"':

Requirements
Check Finished

421)
45})
49%})
44%)
441)

sagemaker-training-toolkit INFO

Reporting training SUCCESS

AwsQuantumJob.create XV Y RZFEFA L THAZLAXA ROFED 1 —-)L2RTTDICIE,

ZTOEAM (A—ANTALIRNIKRERT77AIANDNA, &zlF tar.gz 77 4 )LD S3 URI)

R L TRIT
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https://amazon-braket-sdk-python.readthedocs.io/en/latest/_apidoc/braket.aws.aws_quantum_job.html#braket.aws.aws_quantum_job.AwsQuantumJob.create
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ZELET, RHIICOVTIE., "Amazon Braket examples Github J7RZ K1) @ hybrid
jobs 7 # LA ZH B Parallelize_training_for QML.ipynb 7 7 4 )L ZSBL T EE L\,

BReEZRIV2TIS

Fl&, Amazon CloudWatch A S OOV HHICT IV EATREETEET, CNZEITSICE,
TATHER—POEAOXZ1—ICHZ [OTFTIN—=7127ICBEBHL, OTFTI—7 aws/
braket/jobs Z0Uv O LT, 23/ZE2ECOTANI—LAZBIRLET, chik, LEOHIT
& braket-job-default-1631915042705/algo-1-1631915190 T9,

CloudWatch X l CloudWatch > Loggroups » /aws/braket/jobs > JobTest-autograd-1636588595/algo-1-1636588740 |

Favorites > N .

Dashboards Vzglgcaer:’uesre‘ t:e filter bar below to search for and match terms, phrases, or values in your log events. Learn more about filter patterns [ VEDESED
» Alarms Ao @o Oo Q Clear 1m  30m 1h  12h  Custom ©
¥ Logs

> Timestamp Message

There are older events to load. Load more.

Logs Insights

» 2021-11-10T17: .993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eeed53328733f34779fa6/test/unit_tests/braket/circuits/test_gates.py
¥ Metrics > 2021-11-10T17:01:01.993-07:00 aws -amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/circuits/test_instruction.py
All metrics » 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee05332873334779fa6/test/unit_tests/braket/circuits/test_moments.py
14 2021-11-10T17:01:01.993-07:00 aws-amazon-braket -sdk-python-staging-3f885a942c09911b104eeed53328733f34779fa6/test/unit_tests/braket/circuits/test_noise.py
Explorer > 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733F34779Fab/test /unit_tests/braket/circuits/test_noise_helpers.py
Streams > 2021-11-10T17:01:01.993-07:00 aws-amazon-braket - sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/ test /unit_tests/braket/circuits/test_noises.py
» X-Ray traces » 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/circuits/test_observable.py
» 2021-11-10T17: .993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/circuits/test_observables.py
» Events » 2021-11-10T17: .993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/circuits/test_quantum_operator.py
o o » 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/circuits/test_quantum_operator_helpers.py
¥ Application monitoring » 2021-11-10T17:01:01.993-07:00 brak dk-pythe ging-3f885a942c09911b104eee053328733F34779fa6/test/unit_tests/braket/circuits/test_qubit.py
» Insights > 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733F34779fa6/test /unit_tests/braket/circuits/test_qubit_set.py
Settings > 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/circuits/test_result_type.py
14 2021-11-10T17: .993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee05332873334779fa6/test/unit_tests/braket/circuits/test_result_types.py
Getting Started > 2021-11-10T17: .993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733F34779f a6/ test/unit_tests/braket/devices/
> 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733F34779Fa6/test /unit_tests/braket/devices/test_local _simulator.py
> 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eec053328733F34779Fa6/test /unit_tests/braket/jobs/
> 2021-11-10T17:01:01.993-07:00 aws-amazon-braket-sdk-python-staging-3f885a942c09911b104eee053328733F34779Fa6/test /unit_tests/braket/jobs/local/
» 2021-11-10T17:01:01.993-07:00 aws-amazon-braket -sdk-python-staging-3f885a942c09911b104eee053328733f34779fa6/test/unit_tests/braket/jobs/local/test_local_job.p;

Fle, AVY=LATNAT VY RZATOARAT—RAERRTDICE, [NAT VY RZ3T|R=D
ZBRRL T [RE] ZERLET,
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Amazon Braket X Amazon Braket » Hybrid Jobs » braket-job-default-1693508892180

Dashboard braket-job-default-1693508892180

Devices

Notebooks Summary

Hybrid Jobs

Quartum Tasks Status Runtime Hybrid job logs
(© COMPLETED 00:01:21 View in CloudWatch [4

Algorithm library
Settings Events Monitor Quantum Tasks Tags

Announcements o

Permissions and settings ) .
Details Event times
Hybrid job name Hybrid job ARN Created at
braket-job-default-1693508892180 arn:aws-braket:us-west- Aug 31, 2023 19:08 (UTC)
Device 2:260818742045:job/braket-job-default- Started at
arn:aws:braket:::device/quantum-simulator/amazon/sv1 1695508892180 Aug 31, 2023 19:09 (UTC)
Status reason Exacurtion role Ended at
—_ arn.aws:iam::260818742045:role/service- Aug 31,2023 19:10 (UTC)

role/AmazonBraketJobsExecutionRole

Stopping conditions
Source code and instance configuration

Max runtime (seconds)
Entry point Instance type 432000
job_test_script:start_here ml.m5.large

NATVY ROITHARITENTVBE, Amazon S3ICT7—FT 1 779 MV OAERENE
. F7FIKNDS3/NTY MEWE amazon-braket-<region>-<accountid> T, 57V
jobs/<jobname>/<timestamp> F1 LI KNUIC&H ') £, Braket Python SDK T/\1 7Y R
a7 EERT BB, BlO code_location ZIBETDET, ChSOT—TA4 77 I M RE
Th? SINEREBRETEET,

(® Note
COSINTYRE, Z3aTRAVIUTNAWS U—232 LEU CERETIHENFHYE
EE

jobs/<jobname>/<timestamp> 74 L U NUJIZI&, model.tar.gz 77 A4IIAROIT NUKRA

VRROVTRASOENZECHT 72 LIANEENTVET, script EVWSTFALINVESD
W, CORICHD source.tar.gz ZZ7AINICETILIAVAXLRI VT NOT =T 14T 7 I RNE

FRATVET, EBOEFRRAVDERIE, jobs/<jobname>/tasks EVWSBREIOTF AL I KNV

HWET,
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mRERFTD

FILAVZXLARDVTNIK > TERENERRERETDET, NAT VY RDIaTAOIUT
RONAT DY RS TAHTIITHRNE Amazon S3 DHE D7 # LA (model.tar.gz EWVWS BB D tar
Zip 774NN D SEFNSZFERATEDRRSICTDCENTEEXT,

i 71 & JavaScript Object Notation (JSON) XX ZFEAL T7 7AIILICRETIXEN BV &

Fo numpy BFIDZIEDKRSIZ, F—RETFANIEHRICIVUTIIETERVERERE. EVILL
T—REREFEALTCOVTIITE AT 2 ANELTETENTEXRT, FHMAICOWVWT
(&. Tbraket.jobs.data_persistence module; ZZ8B L T &L\,

NATVY RSATOBERZRETSICE, #ADD TOAX Y RENLIX DT % algorithm_script.py
77A)NICEMLET,

import os
from braket.aws import AwsDevice
from braket.circuits import Circuit
from braket.jobs import save_job_result # ADD
def start_here():
print("Test job started!")
device = AwsDevice(os.environ['AMZN_BRAKET_DEVICE_ARN'])
results = [] # ADD
bell = Circuit().h(@).cnot(0Q, 1)
for count in range(5):
task = device.run(bell, shots=100)
print(task.result().measurement_counts)
results.append(task.result().measurement_counts) # ADD

save_job_result({"measurement_counts": results}) # ADD

print("Test job completed!")

KIZ, #ADD TOX > R&E N /=97 print(job.result()) ZE@MIB & T, 3 TJARIVUT K
NTATDRERERTTEET,
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import time
from braket.aws import AwsQuantumJob

job = AwsQuantumJob.create(
source_module="algorithm_script.py",
entry_point="algorithm_script:start_here",
device="arn:aws:braket:::device/quantum-simulator/amazon/sv1l",

print(job.arn)

while job.state() not in AwsQuantumJob.TERMINAL_STATES:
print(job.state())
time.sleep(10)

print(job.state())
print(job.result()) # ADD

CDHITIE, wait_until_complete=True ZHIBRL TREHE D ZHHLET. FNYTHICBE
BMTEET, CONATVYRDITERTITDE, BIFE job-arn HFEHEh, ZTDH&. 10
BIElNAT VY RZaToRENFEAENT, NA7 VY RT3 TAH COMPLETED IZ4& 2 £ 5.
RIVEBOBERNF REhET, XROFlESBLTEEV,

arn:aws:braket:us-west-2:111122223333:job/braket-job-default-123456789012
INITIALIZED

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

RUNNING

COMPLETED

{'measurement_counts': [{'11': 53, '00': 47},..., {'00': 51, '11': 49}]1}
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FIYIORA NDER

FIVIORARNEFEALT, NAMTVYRDZITOHBATL—2 3V 2REFETETET, BIOED
>3O FNIVALARI V7T NOFITE., #ADD TAX Y hEhlX0TZEMLT, FI Y IR
AT 7ANEHERLET,

from braket.aws import AwsDevice

from braket.circuits import Circuit

from braket.jobs import save_job_checkpoint # ADD
import os

def start_here():
print("Test job starts!")
device = AwsDevice(os.environ["AMZN_BRAKET_DEVICE_ARN"])

# ADD the following code

job_name = os.environ["AMZN_BRAKET_JOB_NAME"]

save_job_checkpoint(checkpoint_data={"data": f'"data for checkpoint from
{job_name}"}, checkpoint_file_suffix="checkpoint-1") # End of ADD

bell = Circuit().h(@).cnot(@, 1)

for count in range(5):
task = device.run(bell, shots=100)
print(task.result().measurement_counts)

print("Test hybrid job completed!")

NATVY R aTE&RTIDE, 74RO /opt/jobs/checkpoints /NAEEAL T,
FIVIRARNTFALIORNIONAT )Y RSITFT—FT 4T 79U KNIZT74) <jobname>-
checkpoint-1.json #ERENE T, COFT7FILMNAZEELEVRY, N\17UYy RZaTR
VU7 RNEEEEhERA,

BONAT VY RZITICEODTERENLEF IV IRAVRIASNATIY RD3TEZO—-RTSB
BE, PIAVXLARY V)T ME from braket.jobs import load_job_checkpoint %M
LET, PIDdVAXLAARIZUVZMNIO—RTZODYIRROEHY TT,

from braket.jobs import load_job_checkpoint

checkpoint_1 = load_job_checkpoint(
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"previous_job_name",
checkpoint_file_suffix="checkpoint-1",

CDFIVIRA RNEO—RLEE, checkpoint-1 ICO— RV FUVICEDIWTO
DY IRBITTEER T,

(® Note
checkpoint_file_suffix &, FIT Y R4 NOERBICLEIICEEL EERFHE—HIT I
ENfrHVET,

F—TARNL—=232RAVUTRTRE, BIONALT YUY RZ 37 job-arn &, #ADD TIXY k&
NETTEEIIHLENHYVET.

from braket.aws import AwsQuantumJob

job = AwsQuantumJob.create(
source_module="source_dir",
entry_point="source_dir.algorithm_script:start_here",
device="arn:aws:braket:::device/quantum-simulator/amazon/sv1l",
copy_checkpoints_from_job="<previous-job-ARN>", #ADD
)

O—ALI—RZNAT VY RZITELTETITS

Amazon Braket Hybrid Jobs (&, N1 7Y REFHBRFTITVALADTIIR— RA—T AN
L—>3>zZ ML, AmazonEC2 O E1—FT 12T 1Y —A& Amazon Braket EFAE 1" v
N(QPU) PO ERZHRELET,. NAT VY RZITTHERENEEFRAIEZ., BAZOETFZEA
DEVEBENIIFI—A2TEND D, EFRARAIVFI—AHNOEBHICEK>TTILIdUXLNF
MEhdlelFhEtA, EQPURBBONATUY ROITXR1—#FITHET, N17
)y RT3 TE—EBIC1 DETRITIZDELSICLET,

cOEVIVONE:

« O—AJ)L Python A—RASNATUY RSIJTH#ERT S

« BI® Python NV T —2JEV—AA—REZAVAN=ILTD

s NAT VY RDATA VARV AICBEVWTT—2EZO0—RLEYRELEY TS

s NATVYRIIATFOL—RICEITBIRARTZFITAA
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O—AJ) Python A—RASNAT VY RO TEZERTS

O —7JL Python J1— K% Amazon Braket Hybrid Jobs £ U TETTEE T, hld, XOI—RY
DTNICRTELSIC, O—RIZ ehybrid_job FAL—ZX TEREN TR ETERTEET, B
AZLRETIE, Amazon Elastic Container Registry (ECR) D QAR AV T DEAZIBIRTEE
ED

(@ Note
T 7 A RNTE, Python3.12 D&HAFR—KREhTVET,

ehybrid_job ¥IL—&R%EAL THEKIIREMNHFB LA TEET, Braket ik, FIL—X&
RNO1—R%ZBraket \A 7V Y RZaTOFTIINIVAXLAT )T NIEBBUET, RIC, N\17
)y RT3 7T E Amazon EC2 A VARV ALTHFIAL — MR ZHOELET, 237 0#ETIR
Jik, job.state() £X&WEk Braket AV —=ITEZRIJITEET, XOII— RHFIE, State
Vector Simulator (SV1) device T 5 DDREDS —T 2 AZRITITBHEEZRLTVET,

from braket.aws import AwsDevice

from braket.circuits import Circuit, FreeParameter, Observable
from braket.devices import Devices

from braket.jobs.hybrid_job import hybrid_job

from braket.jobs.metrics import log_metric

device_arn = Devices.Amazon.SV1

@hybrid_job(device=device_arn) # Choose priority device
def run_hybrid_job(num_tasks=1):
device = AwsDevice(device_arn) # Declare AwsDevice within the hybrid job

# Create a parametric circuit

circ = Circuit()

circ.rx(@, FreeParameter("theta"))

circ.cnot(@, 1)
circ.expectation(observable=0bservable.X(), target=0)

theta = 0.0 # Initial parameter

for i in range(num_tasks):
task = device.run(circ, shots=100, inputs={"theta": theta}) # Input parameters
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exp_val = task.result().values[0]
theta += exp_val # Modify the parameter (possibly gradient descent)
log_metric(metric_name="exp_val", value=exp_val, iteration_number=i)

return {"final_theta": theta, "final_exp_val": exp_val}

NATVY RDAaT2ERTBHICIE. BED Python BHERKICHETIL — MEAKZHTHELE
T, £EL, FOL—2BHE. #TFIL—FBEROBRTREBESNATUY RZITONYRILE
BLET, DITOXRTERICHEREZEEBISICE. job.result() ZHEALET,

job = run_hybrid_job(num_tasks=1)
result = job.result()

@hybrid_job AL —Z2OF/NA ABIHKICE. NAT VY RDITHFBET IV AEZFE DT
NARABEBELET, COH/RFI1L—2F—SVITY, QPU DELIENZEEBTSICIE,
FAL—RTEETNEEDE—HTET/NAAARN ZHF7TIL —NBEABATHEATIHE
NFHVYET, ehybrid_job TEEENIETF/NAAARNZF Y IF ¥ I2IC1F. AILN—BEH
get_job_device_arn() ZEATHIEVSEREFEEHVNET,

(® Note
ENATVY RSA3ATH Amazon EC2 LICOAV T HILEhEREZERL THSEETHE
T, 1 DUEADYET, COESH, BE—OERBEPEEO/NY FE, EEICEVT—D
O—RTlk, EFZRVZFERATHETTTHSL T,

NAN=NTA—=&

run_hybrid_job() B#HANWB5IHEL T, FRENBDEFRATOHZFIHTE S num_tasks
FHVET, NATVYy RZaJT, Cos5IEE/NAN—/\FX—FELTEHBNICFYSFrYLE
CB

(® Note

NAN=NTFA—=RF, XFHELTBraket AV —JLICRRENETH, 2500 XFDF
RABYWET,
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XRNDOREOTVRR

run_hybrid_job() BBA TR, REFILIVXALAASOXAKN) VAN log_metrics ZFEAL
TRBENET, XNV Y AR, Braket AV —=IR=DONAT VY R2ZaTRTICEBNICT
OY h&EhET, Braket IANKTYH—ZFBATDCET, NAT VY RZITETHOEFR
AVDIARNEZRBREVTILRAALATERTEET, LEEOHITE, BREXATICHETI2HNOERE
HEIDXANIT AR Tprobability, (X)) Z#FEALTVET,

BREZMETS

NATVY RSIATHFETLES, job.result() ZFEATHET, NAMTVYRZITOER
ERBTEET, retun AT— KM XV NIZEBRLAEITXNTOFTZ T U MY, Braket IC& > THE
NICEYTFYEnEdT, BENRIATOI VNG, BEENDUTIIHELSBRTILTHZIHE
FHYVET, FIZEF, RKOOD—RERILTVWBRHEXRBLTWBHZRLTVET,

import numpy as np

# Working example
ehybrid_job(device=Devices.Amazon.SV1)
def passing():
np_array = np.random.rand(5)
return np_array # Serializable

# # Failing example

# @hybrid_job(device=Devices.Amazon.SV1l)

# def failing():

# return MyObject() # Not serializable

>ajJH

TF7A)LRNTRE, CONATVYRDITOZEEEBRBEEFEAL TRERENET, £k, 50 XF
FTCOREDNDAZLBEEBETDCEETEET, flAE, XKOODA—RTE., a37HEF "my-
job-names TY,

@hybrid_job(device=Devices.Amazon.SV1l, job_name="my-job-name")
def function():
pass

O—AILE—R
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O—A)oaJik, FOAL—2IC5I8 local=True 2 BMIT D ETHERENET, ChiC&kY),

SNy T REODO—DILAVELI—FTAVIREO IV THEENERET/NATUY RO 3

THRITENET, O—HILP3T TR, EFRZAVICHLTEENEFI—A I Tbhad L
FBHVEHA., YILF/—RPMPIBEDTERT—ATR., O—HI>3TH., KEX Braket I8
BEBICT OV EATERBENHYET, AOTI—RIEE, SVIZZ1L—8—%FNAAELTHE
BABLTO—HAINAT VY ROaTEERLTVET,

@hybrid_job(device=Devices.Amazon.SV1l, local=True)
def run_hybrid_job(num_tasks=1):
return ...

COMICE, HSWBNAT VY RDIATATIAaVHAYR—RNEATVWET, 72320 A
ICD2WTIk, Tbraket.jobs.quantum_job_creation module; ZZ8B L T &L,

EMO Python Ny Tr—2 &Y —AO—RZA2ARN=ILTS

FLEOD Python NV 5 —2ZERATEDRSICT UV RALREBEZNAZINAAXTEETRT, Nvi—>
BDJARNTHS requirements.txt 77 AJ)A, BMEDITF (BYOC) DVWFThAZFEAT
EFET, FIAEF, requirements.txt 77 AINICIE, A1V ARN=INBEBMBONY T—2EED
BDENTEERT,

giskit
pennylane >= 0.31
mitiq == 0.29

requirements.txt 77 AL ZFEAL TV RA LAREBEZHAZRIAAXTSBICEF. LUTFOI— R4l
ZZRBRLTLSEETY,

@hybrid_job(device=Devices.Amazon.SV1l, dependencies="requirements.txt")
def run_hybrid_job(num_tasks=1):
return ...

Tk, ROKSIENYT—28% Python VJANELTEETADZEETEERT,

@hybrid_job(device=Devices.Amazon.SV1l, dependencies=["qiskit", "pennylane>=0.31",
"mitiq==0.29"])
def run_hybrid_job(num_tasks=1):
return ...
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EBMOY—AO—RE, EZ1-I)OVARELTERETRCEE, ROOD—READISICE—DFE
JA-)ELTEETDEETERT,

@hybrid_job(device=Devices.Amazon.SV1l, include_modules=["my_modulel"”, "my_module2"])
def run_hybrid_job(num_tasks=1):
return ...

NATVY RDATAVAZALEVWTTF—E2E2O0—RLEYRELEY TS
ABDRL—Z29F—2%EETS

NAT VY R aTzERTSHEE. Amazon Simple Storage Service (Amazon S3) /N7 ¥ ~
ZEELTADNL—ZUIF—REY NZERMTEFRT, £, O—HINAZEETIIE,
F*— X A" Braket IZ &k 2 T Amazon S3 @ s3://<default_bucket_name>/jobs/<job_name>/
<timestamp>/data/<channel_name> ICBEMICT7 Y 7O—RENET, O—NIL/NRAEEE
LEBE., FYRILBEFT7ZFIKNT Tinputy ICBYWET, XROI—RIE, O—HI/VA data/
file.npy AS5T7YZ7O—RENLnumpy 774 )ILZEZRLTVET,

import numpy as np

@hybrid_job(device=Devices.Amazon.SV1l, input_data="data/file.npy")
def run_hybrid_job(num_tasks=1):

data = np.load("data/file.npy")

return ...

S3 MiFEI. get_input_data_dir() AN—BEHEZFERATILENHYVET,

import numpy as np
from braket.jobs import get_input_data_dir

s3_path = "s3://amazon-braket-us-east-1-123456789012/job-data/file.npy"
@hybrid_job(device=None, input_data=s3_path)

def job_s3_input():
np.load(get_input_data_dir() + "/file.npy")

@hybrid_job(device=None, input_data={"channel": s3_path})
def job_s3_input_channel():
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np.load(get_input_data_dir("channel") + "/file.npy")

Fy¥ZJ)MEE SSURI £FEFEO—HDINATEREND T4 03+ ) aEHITIZIET, EHOA
HF—BY—RERETEXT,

import numpy as np
from braket.jobs import get_input_data_dir

input_data = {
"input": "data/file.npy",
"input_2": "s3://amzn-s3-demo-bucket/data.json"

@hybrid_job(device=None, input_data=input_data)

def multiple_input_job():
np.load(get_input_data_dir("input") + "/file.npy")
np.load(get_input_data_dir("input_2") + "/data.json")

(@ Note
ABTF—=EZNKEV G1GB) HBE. NAM7VY RDITHEREhBDETOSREBEBIR
KBYET, chiF, O—AILAITF—ENFRAICSINTY MITY7O—REn BRI
TSINAANTATUVIOIANCEMENDEHTT, 2FVY, 23T UIT AN Braket
H—EAICEEETNONIRETHZIEHTT,

BRZSIICR7FTD

WAL —MEBO return A7T—RM X MICHEEENTVEVERZREFIDICE. IXTOT 7
ANBERAKARL—2IVICELWFALIRNVEZEMTDHUENHYET, XOBHIIE, numpy
Bt 5l & matplotlib RIORFEZRL TVWET,

import matplotlib.pyplot as plt
import numpy as np

@hybrid_job(device=Devices.Amazon.SV1l)
def run_hybrid_job(num_tasks=1):
result = np.random.rand(5)
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# Save a numpy array
np.save("result.npy", result)

# Save a matplotlib figure
plt.plot(result)
plt.savefig("fig.png")
return ...

FTRTDERIE model.tar.gz EVWSBED T 7PAIIICEMENE T, CORREADIO—RT
%2k, Python B8%K job.result() AT S A, Fildk Braket YR X NV —=ILO/N\A
TUYRSIATR=DIIHIDHERTANAICBELET,

FIVIRARNDSDRIFEER

RBBRTEND/N\ATUY RZaT0HE, TITUXLOFEREEZEHHICRETSC
EEBEBOLET, #HAIAKD save_job_checkpoint() AN—BBEZFERATIH, 77
4 )L%Z AMZN_BRAKET_JOB_RESULTS_DIR NARICRTFTEE T, BRED/NARAIL/N—BEHK
get_job_results_dir() CHEATEET,

LT, &PROEECEII>T, NAT7UY RZITFOAL—RZFALTF IV IRAY NERTTF
BROPO—RIBHITT,

from braket.jobs import save_job_checkpoint, load_job_checkpoint, hybrid_job

@hybrid_job(device=None, wait_until_complete=Tzrue)
def function():
save_job_checkpoint({"a": 13})

job = function()
job_name = job.name
job_arn = job.azrn

@hybrid_job(device=None, wait_until_complete=True, copy_checkpoints_from_job=job_arn)
def continued_function():
load_job_checkpoint(job_name)

continued_job = continued_function()
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BAIDONA Ty RZ3a T Tk, save_job_checkpoint() #', REITZF—REELT1 Y
2aFVEEBELTHVVEHEATVWET, F7FILEKNTR, IXTOENF TFANEL TS UTILEL
ENET, numpy BB E, KWEME Python 77T IORMNDFIVIRA NI ZPAIILNEERT
%2k, data_format = PersistedJobDataFormat.PICKLED_V4 28R ELET, cHI—K
l&. Tcheckpointsy EVWSH T T7FNRICHDNAT VY RDITF—FT4T7F7ONI, F72)
N# <jobname>.json ZHDFIVIRA VKNI 7A N BERB LT LEZLET,

FIVIRAVRDSBRIBDHLLVNATUY RSITEERTSIC

l&. copy_checkpoints_from_job=job_arn ZEITHENHYET, < T, job_arn FEH
NDTIATDONAT)Y RZ3T ARN TT, RIZ, load_job_checkpoint(job_name) &AL
TFIVIRANORBEZO—RLET,

NATVY ROAJTFOAL—ZIIETEIRANTTI9T14 A
FEHEERATS

FAL—Z2FR=2FALTHERENENATUY RO JiEk, dHPUY—REEFUY—ANF
AWEEICED ERTEN, FRMTT, PIIOVALOETRREEZR) U T BICIE. Braket
Management Console ¥ =& Amazon CloudWatch ZHAL E£9, RITINEFTIIVXLZEET
&, BraketIC&k V), AT —Z 7N AAVTHELENERETERTEN, TT IR EH/RENTES
nE9,

REZZTINIIVAXLERITTS

NATVY RDATTR, REEFHATIIVALZRTIRY )N EZHEATEERT, MRICET
NENBEBICE, BEFZATVFRLERBEFRZAIONY FTEHERLET. HED QPU NDEER
TOEAG, HHNZLET QPUANDEROREFUHL ZMENICKAEETD, REFRTES L
PEFTILIIVAXLCHREERTT,

O—ALE-—RZERALTTFNYITTS

QPU TNAT VY RDITEZETTRHEE, FTZI21L—X—SVI TRITLT, BF/FEBYIC
HRITETNINEWREID L 2REOLET, MEZRTANTRE, O—HIE-—RTERITIB_L
TRARBRERTEFNYV T ETSENTEET,

HMENOIYTF (BYOC) lck V) BBEMEH LTS

AT FHEENERERICVYINITITEZOREFEREREZNT I TZ LT, BRARLSERE
ERLET, IXTOO—R, KKFER, {REZATFENYT—2{TB LT, BENBHES
N=DaZ T OBEEERBTERT,
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RVFAARABHZI1L—2—

ZHOEKERITIDICIE, HAEAAKDO MPI HR—K Z2FALT, BE—ONATUY RZITILH
WT, BROAAZVATO—ANIZIIL—R—%2RTIdeZ2RFLTLSEE VY, FMICD
WTIlk., Tembedded simulatorsy ZZBL T &L,

NZARNUY VEREERTS

NATVY RIATHASEFELENTANIY IR, NZXRNUY IOV NS EZERL THE
® QPU TEEBMICONAILEhD S, PIIVAXLORTHREFrEMENET,

EHNICFIVIRSA N EERTS

REMRTEhINATUY RD3TOHE, PLIVALOTEREZEHNICREITSDCLED
EBOLET,

TOMOH, I—AT—R, RARNTZI9FT 4 AIZD2VWTIE, GitHub ® TAmazon Braket
examples; ZZRL TSEE L\,

NAT V)Y RaJTo APl OERFZE

AP| # B H 35 Z & T. Amazon Braket Hybrid Jobs I 7Vt AL TRETEET, £
L. API ZEEFRAIT2HBEICET7FIILNBRTERNLEXY Y RIFEATERSEYET,

® Note
Amazon Braket Hybrid Jobs M ##4E(Z & Amazon Braket Python SDK Z 9% Z & Zi#<
BEHLET, N\ATVY RSITHERICERTENDLSICTRIENET 7N ERE
FREEhTVWRLEHTT,

COREYITRE, API OEFXNBZFERABECODVTHALE Y, APl ZEAT2EVST7O0—F
k. SDK ZFEATRBEREEBMIIBBDEIERLTLKEEVL, \ATUY RZITEEFTT
EDLDICBBERTIC, AELRATHRIZIEENIVETT,

APl ZFEATBICE. 7HDU> MCZ. AmazonBraketFullAccess NEX—Y RARUS —%EFHH>O—
IHNRETY,
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® Note

AmazonBraketFullAccess NRX—Y RARUS—TO—I)LEZEEBE TS HZEOFEMI-COWVT
(. TAmazon Braket ZBEMICT 2, R—JESHBLTLSEZL,

T, EAO0-ILEMXETT, COO-ILEY—ERICEENET, COO-IILEERTDIC
l&. Amazon Braket IV —I)LZFERALET, [PV EAFAELEREIR—D0 [RFTO-IN] 27 %
FALT, N7 UY RZaJFJOF74IMNO-ILZERTEET,

CreateJob API Tlk, N4 7 VY RZIFTICHBEBEBNTAXA—FEIXNTEETIHENHV)E

T, Python ZFRATBICIE, inputtargz 77 AIINBEDOTILIVAXLAIVTNT 7 4% tar /N
YRIICEHEL, RORVVT7RZETLET, I—ROSSEWLEM (<>) THEALEH2ZEHL
T NATVYRDITEEBIDNA, 7704, XYY REEETZDTHIMERBLUCIY
NURANZI—BEHEET,

from braket.aws import AwsDevice, AwsSession
import boto3
from datetime import datetime

s3_client = boto3.client("s3")
client = boto3.client("braket")

project_name = "job-test"
job_name = project_name + "-" + datetime.strftime(datetime.now(), "%Y%m%d%H%M%S")
bucket = "amazon-braket-<your_bucket>"

s3_prefix = job_name

job_script = "input.tar.gz"
job_object = f"{s3_prefix}/script/{job_script}"
s3_client.upload_file(job_script, bucket, job_object)

input_data = "inputdata.csv"
input_object = f"{s3_prefix}/input/{input_datal}"
s3_client.upload_file(input_data, bucket, input_object)

job = client.create_job(

jobName=job_name,

roleArn="arn:aws:iam: :<your_account>:role/service-role/
AmazonBraketJobsExecutionRole", # https://docs.aws.amazon.com/braket/latest/
developerguide/braket-manage-access.html#about-amazonbraketjobsexecution
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algorithmSpecification={
"scriptModeConfig": {
"entryPoint": "<your_execution_module>:<your_execution_method>",
"containerImage": {"uri": "292282985366.dkr.ecr.us-west-1.amazonaws.com/
amazon-braket-base-jobs:1.0-cpu-py37-ubuntul8.04"}, # Change to the specific region
you are using
"s3Uri": f"s3://{bucket}/{job_object}",

"compressionType": "GZIP"
}
I
inputDataConfig=[
{
"channelName": "hellothere",
"compressionType": "NONE",
"dataSource": {
"s3DataSource": {
"s3Uri": f"s3://{bucket}/{s3_prefix}/input",
"s3DataType": "S3_PREFIX"
}
}
}
1,

outputDataConfig={
"s3Path": f"s3://{bucket}/{s3_prefix}/output"

},

instanceConfig={
"instanceType": "ml.m5.large",
"instanceCount": 1,
"volumeSizeInGb": 1

I

checkpointConfig={
"s3Uri": f"s3://{bucket}/{s3_prefix}/checkpoints",
"localPath": "/opt/omega/checkpoints"
I
deviceConfig={
"priorityAccess": {
"devices": [
"arn:aws:braket:us-west-1::device/qpu/rigetti/Ankaa-3"

3,
hyperParameters={
"hyperparameter key you wish to pass": "<hyperparameter value you wish to
pass>",
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iy

stoppingCondition={
"maxRuntimeInSeconds": 1200,
"maximumTaskLimit": 10

}I

NATVY RDATOEREIC, NATVY RDITOFMBICT IV EATSICIE. GetJob API £ 1=
FAY—ILE2FERALET, BEFOFDOKSIC createJob I—R%ZETL & Python £y aoh
SNAT7VY RSITOEMERBIZICIE, XD Python AN REFEALET,

getJob = client.get_job(jobArn=job["jobArn"])

NATVY RDaTaFvYEIILTDICE. 237 (JobAm') ® <noloc>Amazon J Y — AR — A</
noloc>%1EE L T Cancellob APl 2 U H L £ 7,

cancellob = client.cancel_job(jobArn=job["jobArn"])

FIVIRA NEIBETSICIE, createJob APl ®—F& L T checkpointConfig /VT X—2&
ZEALET,

checkpointConfig = {
"localPath" : "/opt/omega/checkpoints”,
"s3Uri": f"s3://{bucket}/{s3_prefix}/checkpoints"

iy

(® Note

checkpointConfig OO—NINAD%EEZ, FHEXRINATHS /opt/ml. /opt/
braket, /tmp., £k /usr/local/nvidia DVITNAICTEDERETEEFE A,

O—ALE—RTONAT VY RDAITOERBE RO T/NY T

FLWNAT VY RPILDVALZBETZIEE, O—ALETE—RETILIVXLARIIVTROFT/INY
JETANIKIEET, O—HILE— RIE, Amazon Braket Hybrid Jobs TER T2 FENI—R
ERITTEDHMEETTAN ., Braket XNA T VY R ATERTID LSOOIV TSARNTIF v+ &
BEEITIMLEEHELA, KDVYIC, AmazonBraket /— N A VARV AEERK/—KNTYIN
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VIAVRTFAORNY7FAVELI—BBEOBEIZATRNTNATIY R 3T ZO—-HITET
LET,

O—ALE-—RTR. EFZFRAVEEBOTNAALEFIZRCERTERIAN, O—HILE—RT
EMOEFREIZY M (QPU) XML TRITIRE, NT7F—XALOFRBFEShTEA,

O—ALE—RZFERAITSICIE. 7055 ALART AwsQuantumJob A ERE TV S EFT

T. AwsQuantumJob % LocalQuantumJob ICEEL & T, HlXE. "SI0 I T#ERT S,
ICERBEIhTVWBHE2RTIBICE. J-RAODNATVY RSITRAIVVTRERODKRSICIREL
9,

from braket.jobs.local import LocalQuantumJob

job = LocalQuantumJob.create(
device="arn:aws:braket:::device/quantum-simulator/amazon/sv1l",
source_module="algorithm_script.py",
entry_point="algorithm_script:start_here",

(® Note
COMEEEFEMR T BICIE. Amazon Braket /— R Y JICBRICT VA VAR —=ILEhTWD
Docker ZO0—AILREICAVAN—ITEIHENHVET, Docker D1 AN—JLFIBEIC
D2WTIk, "GetDockery R—TZSBLTLKEE VY, £, O—HILE—RTRERIXNTD
NTA=BHFPR—RENRTLVEIDHTEHYEREA,

NATVY RZ3ToFv+2E)

BAT—RAUAONATIY RO TEF v EILTDENDBEILBZBENFHYVET, Ch
., A2V —=ILEEGEOI—RTITSENTEEXT,

AVY—LTNATUY RS 37EF v EILTBICR. \MTUYRDIT|R—THSFv2E
LEBNATUY RSITERRL, [FIYIV] ROYTEIVAZI—AS [N\ATUY kD3
JEF v e EBRLET,
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Amazon Braket X Amazon Braket » Hybrid Jobs

Dashboard Hybrid Jobs (4) &) Actions a Create hybrid job
Devices

View hybrid job
Q search ‘ 1
Notebooks Cancel hybrid job
Hybrid Jobs Hybrid job name Status Device Manage tags at
Quantum Tasks
braket-job-default-1693603871840 (%) CANCELLED arn:aws:braket:us-east-1:device/gpu/iong/Aria-2 Sep 01, 2023 21:31 (UTC)

Algorithm Library (] braket-job-default-1693600353661 (@ QUEUED arn:aws:braket:us-east-1:device/qpu/ionq/Aria-2 Sep 01, 2023 20:32 (UTC)

O test-job-example (©) COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 Jun 02, 2022 22:26 (UTC)
Announcements o
Permissions and settings Test-ashlhans (@ COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 May 25, 2022 19:50 (UTC)

FYOURIINEBRETDICEK, OV MRRENESADT 4 —ILRIZ Tcancely EABL, [OK]
ZERLET,

Cancel Job "JobTest-autograd-1637034526"?

A « Cancelling the specified job can't be undone.

Cancelling will terminate the container immediately and does a best effort to cancel all of the
related tasks that are in a non-terminal state.

* Tasks that have already completed will still be charged.

* You can create a new job using your checkpoint data, if you defined it, to rerun your experiments

To confirm cancellation, enter cancel in the text input field.

cancel

S

Braket Python SDK D — RZFEAL TN/ T VY RT3 T 2F v )L T5ICIF. job_arn ZfE
BULTNATUY RZaTEHEL, ROD—RICRTESIC cancel AV REHUPHLET,

job = AwsQuantumJob(arn=job_arn)
job.cancel()

cancel NV Rk, NA7 VY RZIaJOFHRADATFEESICKTL, FEEBKRAT—RAL
FELTVEVEEEFRZRAVEIANT, RANIT7A—MNARTF Y EILET,
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NATIVYRIZITOHARNAX

Amazon Braket IZl&, NA T VY RDITORTEEENDAZIIAAXTBIVLK DN DOIFENBEZ
nTHY, BEN_—XICEDLEBTREZRETEE T, cotvarTlk, PIdUVXALRYD
D7 RREODEZENSHMBENDIAVTFTET, NMT VY RDITEHREIIAATED A7 a v
DWTHBALET, NI N—NSA—2E2EALED—270—-0OKFHE{t, D3 7AAZANDK
E, BRUENSFARNVYOOAUNANZFRALENT A—XAQOBLEZTSHZEICOVWTEHBALE
To CNSDHARI A XFEIE, Amazon Braket TO/NA T U Y REFHEDEER D ZRAR
BlEHTDICKRIESET,

COEIVZIVONEAE:

« PIDVALARVVTNOREZEERT D

« NAN=NFX—ROERAFE

c NAMT VY RDATAUV AR ADERE

s NIXARUYOOAUNALNZFEALENAT DY RO 3T 0EREIL

FPILAVAXLARAVITNORREERT S

Amazon Braket &, ZIAUXLARZUZRNOOAVTFIZI>TERZENERERZYR—NLTY
x99,

« R—AOAYVTF (image_uri MEEE N TVEWBEEDT 7 F LK)
« CUDA-Q OO TF

 Tensorflow & PennyLane ® 1> 7+

« PyTorch, PennyLane, CUDA-Q ® 1277

RORIZ, AVTHEXORBZATZUDOFMERLET,

Amazon Braket 277

2A7 R—A CUDA-Q TensorFlow PyTorch

A4 X—2 URI 292282985 292282985 292282985 292282985
366.dkr.ecr.us- 366.dkr.ecr.us- 366.dkr.ecr.us- 366.dkr.ecr.us-
west-2.amazo west-2.amazo east-1.amazo west-2.amazo
naws.com/ naws.com/ naws.com/ naws.com/
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AT R—RA
amazon-braket-
base-jobs:latest

HESAATS)

CUDA-Q

amazon-braket-
cudag-jobs:latest

e amazon-br
aket-default-
simulator

* amazon-br
aket-penn
ylane-plugin

* amazon-br
aket-schemas

e amazon-br
aket-sdk

» awscli

+ botocore

+ boto3

+ dask

* matplotlib

* numpy

* pandas

* PennyLane

* PennyLane-
Lightning

* qiskit-braket-
provider

« DOIAB

» sagemaker-
training

+ scikit-learn

* scipy

TensorFlow

amazon-braket-
tensorflow-jo
bs:latest

e awscli
* numpy

* pandas

* scipy

PyTorch

amazon-braket-
pytorch-jobs:
latest

e awscli
* numpy

* pandas

* scipy

TFLAVZXLARIVTNOREEZERT S

228



Amazon Braket

7ROV N—HA K

A7

BMOZSA475
1)

R—=2

* amazon-br
aket-default-
simulator

e amazon-br
aket-penn
ylane-plugin

* amazon-br
aket-schemas

* amazon-br
aket-sdk

+ awscli

+ boto3

* ipykernel
+ matplotlib
* networkx
* numpy

* openbabel
* pandas

* PennyLane
* protobuf
* psi4

* Isa

* SCipy

CUDA-Q

+ cudaq
+ cudag-gec

+ cudag-solvers

TensorFlow

* amazon-br
aket-default-
simulator

e amazon-br
aket-penn
ylane-plugin

e amazon-br
aket-schemas

* amazon-br
aket-sdk

* ipykernel

*+ keras

+ matplotlib
* networkx
* openbabel
* PennyLane
* protobuf

* psi4

> rsa

* PennyLane-
Lightning-gpu

e cuQuantum

PyTorch

amazon-br
aket-default-
simulator

amazon-br
aket-penn
ylane-plugin
amazon-br
aket-schemas

amazon-br
aket-sdk

ipykernel
keras
matplotlib
networkx
openbabel
PennyLane
protobuf
psi4

rsa
PennyLane-
Lightning-gpu
cuQuantum
cudaq
cudag-gec

cudag-solvers

F—=T2YV—=ANIATFEREIE. aws/amazon-braket-containers THRBH R T IELATEET,
A—AT—RIC—HIT2 DA TF+%BIRLE9, Braket THEATEEZEZEN AWS U—>3 2 (us-
east-1, us-west-1, us-west-2, eu-north-1, eu-west-2) ZFERATEEITH, J>oFFI)—23av @
NATVYRDIATO)=23 0 E—HBIBDBENHYVET. N\ATVY RZaTEERT DK,

TFLAVZXLARIVTNOREEZERT S
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KD 3ID205HOVTNAZNAT VY RDITAVVT RO create(..) A—I)LICEBMISR &
TOAVTFAX=%BELET, AmazonBraket AT F A4 22— Y MEREZRBATVWD -
., ETRICERL O TFHICEMOKFEAZ (BEBREBELFEERTHHAZEHICLO) AR
R=ITEET, XOHIE, us-west-2 J—3 2 NDI/ETT,

o R—AA X—2:image_uri"292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-braket-
base-jobs:latest"

« CUDA-Q 1 X—=<0: image_uri"292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-braket-
cudag-jobs:latest"

« Tensorflow 4 X—<7: image_uri="292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-
braket-tensorflow-jobs:latest"

« PyTorch 4 X—<: image_uri="292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-braket-
pytorch-jobs:latest"

F /=, image-uris k. Amazon Braket SDK M retrieve_image() B8%kZFERL THB IS &
ETEET, ROBIE, us-west-2 ASTNSZEB TR HEEZRLTVETAWS U= 32,

from braket.jobs.image_uris import retrieve_image, Framework

image_uri_base = retrieve_image(Framework.BASE, "us-west-2")
image_uri_cudaq = retrieve_image(Framework.CUDAQ, "us-west-2")
image_uri_tf = retrieve_image(Framework.PL_TENSORFLOW, "us-west-2")
image_uri_pytorch = retrieve_image(Framework.PL_PYTORCH, "us-west-2")

JME NI FF (BYOC)

Amazon Braket Hybrid Jobs (Cld, EXRETEXBRETI—RZRITIBZLHDO I DOBEEHXA T
FHRABEEATVES, ChoDAVTFFTD1 2N I—ART—REHR—KNLTVWBREERE, /\A
TUY RS TEERTBEECTLTULXLRI VT NEERTBEFTEKET. pip £EH
L T requirements.txt 77 A4IA S, EEETIIVXLARIVTRAS, ZELTWSDhE
BKFERZEMTEET,

chSOOAVTFINI—AT—AZHR—BMLTVBWEES, FLETIhSZHERL VS

4. Braket Hybrid Jobs (&, JMBE DA AR LA Docker A>T FHAX—T -G BAOITF
(BYOC) ZBELENATUY RS 3T ORFEHR—NLET, ThHF1I—RT—RAICEL = #aE
ThdeZzmRBLTLEEL,

COEVIADORE:
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c MEQIVTFHR., EQOLSHFECELLARBRBEAYETH?

c WHQOOAVTFOLIE

- MENITFTO Braket \ 17Uy RZITOET

MADIDTFE, ENLSBHEICHEL LBREEBYRTH?

Braket Hybrid Jobs T B M 73+ (BYOC) ZFEATH L, NV IT—J{tEhREICIMEOY 7
ROITF7ZAARN—)LUTHRATERREUNBSNET, BFEHRO_—XICL>TR, AUE
BMZERBRTEDIFEN BYVET, TOXSBEFE S, "BYOC Docker Z#EE L T Amazon ECR (C
T7Y7O0—RUL, HDARLAMX—D URI 2B T 5. EVWSIREB YA IVIINZRZIVENf SV FE
Ao

® Note

ABENTVBDEO Python /Ny 77— (BE 10 &) ZEBMT B8, BYOC Hil
LEBRBICESBEVBANBYET. fIXE. PYPi2ERTRHEETT,

CODFEE. BEEADBraket f XA—2OVThAZFERAL., DITEERICY—RAFILIMVUIC
requirements.txt 77 AN EZEHBDENTEET, COTTAIINBENICTEAIATEN, pip
&Y, NYT—DNFBEENEN—DAVTERICA VAN =ILENET, SHONVIT—D%
AVARN=ILTBBEE, PAaTORTREIKRBICRSBEZAEEN BV ET, Python ZHBLF
T, T, REICRHUT, YVINIITHEETINESHETANTDEHICHERAITIERERZHA]
>TFOCUDAN—2 3> zBRELET,

BYOC A"REIZBEZ DIk, 3T AT )T NI Python AADEFE (C++ X Rust &) AT 215
&%, Braket DBEEX I TFTRHRAATELRV Python N—> 3V ZFEHATBEHETT. BYOC
&, XROBEICELHEL BRI T,

s VIRNDITZEZAEAF—TEAITZ LD, TOVYTRIITZERITIZDOICZAEVA
B—N—CHITR2ZOF—DORANBEERDHE, BYOC Z2EAZFEALTFIEAF—%
Docker 4 X—ZICBOIABET, YVIMNIJITORMI-—RZZEODENTEXRT,

s RATNTVWBEWY T RIITZ2ERTZEE. PIAE. YVIRNDITH, PTOEATZOILHEE
M SSH F—HNFBELT T A4 R— N GitLab F/z & GitHub U RZ KU TRARENTVWRIHZESR
ETY,

FLAVZXLRVDTNDOREEZEET S 231
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« Braket AR I DA T FHICNY TN TVEBEVKRBEREZY TRNIVITASA—NEAV A
N=ITRBENFHBHEE, YVINIITOAARN—IIECL2>TNAT VY RD3TIAVTFD
EEFENIR<BEZ ND%Z, BYOCODFERAICI > TEEBTEEXT,

/. BYOC T, YV7NIIT7HREA Docker AT+ % EEL., ThaKEI1I—Y—NFFAT
EDEDILTRIET, AARLADSDKFLARTZILIVALZEZEI—HY—HNRATEDELSICLE
T, CNZTSIZIE. Amazon ECR TEYIB T VAT ZERELET,

(@ Note
ZETDIINTDYTIRNIVITIA L ADKRAZEBTIDLENHY KT,

MEOITFTOLIE

Dt 3Tk, Braket Hybrid Jobs (Z bring your own container (BYOC) ZHF5IAT - ICHE
BED, DEVWAIVTN, 7741, BLY, ThoZzHAEDLETHARL Docker 1 X—S %
EBEBLTERITIZDLOOFIEZIEZES THALET, 2 DORKRABT—AICHRTSLE:

1. Docker f X—=ZICBMOYV I NI TFEAARN=)LL, 23 TRTPython PITVAXLARY
D7 NOKZFERATDT— A,

2. Python UADERBTRBENAETIIVZXALAAXDI )T M & Hybrid Jobs ZFEA T3 H . x86 LASL
DCPUT—FTIOFvRERATITI—Ro

T—A27TR, AVTFIVRIRTVTRNOERN K VERIBZYET,

Braket l&, N1 7 VY RTaATHEERTITBIEE, VITANENERERAT O Amazon EC2 1 VA
RUAEREL, TNSODA VARV ALTTDaTERADA X—2 URI A A TIEEE h iz Docker
AAXA=—D%ZRITLET, BYOCKHEZFERTHEEE. RAMYUT IO ERENf BT 74 X—K
Amazon ECR DRI KU THRARMENTVWD A X—2 URI Z3EL £F, Braket Hybrid Jobs &,
UBONWABZRLAX—=DrFEALTOITEZETLET,

Hybrid Jobs TEFATZ % Docker 1 X—C ZBETSICE, BEDVDIAVR—X NFHBET
9, Dockerfiles MEBREBEICENTVARWVWE S, "Dockerfile documentationy & TAmazon
ECR CLI documentation; ZZBL T &L\,

B4
« Dockerfile DX—A A X—2
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https://docs.docker.com/reference/dockerfile/
https://docs.aws.amazon.com/AmazonECR/latest/userguide/getting-started-cli.html
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c (AT ANEEENEAVTFTIVRNIRANADIT K
« Dockerfile ZFRUTHBRYTINDVIFEAVTFTARAIVVINEAARN=I)ILT2B

Dockerfile DX—A A X—>

Python ZfEA L. Braket AR I B AT FHICVTIRNIITERA VAR =ILTBEIHEE. XR—AA
X—TOEREEE L TR, GitHub 7R K1) & Amazon ECR T/ RARE N TV Braket 177
AAXA=DD1I2NBYVET, A X=2Z7TI)ILTEOLICEETSICE. Amazon ECR ICXL T
FALTDHBEN BV ET, HlZE. BYOC Docker 77 A LDORIDTREROKRSICIEETEEXT:
FROM [IMAGE_URI_HERE].

RIZ. Dockerfile ¥V OWHICADTHET, AVTFICEMITBIYTIRNIITEAZAR =)
LTRELE T, BEEHKD Braket 1 X—J ICRBRICEY SO TFIVRURSANATUT N
FEENTVDLEYH, HS1HTEHIHLERFHY)EEA,

C++, Rust, Julia %% & Python AADEZEZFEATHIHFE. £/zlF ARM & & x86 LA D CPU 77—
FTOFYRADAX—DBBREIDIBERR. RTVR—NTVY VA RXA—DLILBETIVEND
PHBENHYNET, CDKXD% A X—2 % Amazon Elastic Container Registry Public Gallery T %
KROWUBENTEERT, CPUT—FFTIOFVILEY (THhHEEHIC, BEICRKUTHERATS
GPU IZEEY)) A X—D 724 FBIRL TS EZ L,

(A7 23 EBEENLEOAVTFIVRIRARNATUT N

(® Note

BEEHKD Braket A X—JICVY T RNIJITZEMTRETOBERF. CotI>3a>eERX
FYTTEEXT,

NATVY RSITO—EEL T Python UANDI—REZRFTTZICE, OAVFFIVRNIURAU S
ZEHRT D Python AV U7 RNEZEELET, fl& LT, braket_container.pyAmazon Braket
Github ® Python AV ) 7 N &% FE T, DAY VT NE, Braket L&k > TEFICEBEE A
X=HFTPIIAVAXLRAIV TN Z2R2BL, BUSARELERERETDIEOICEALET, 0T F
TIRNIURANADV )T NEHKEE Python TERRENDMLEN H V) ET A, Python AADAO
TREBBTEET, BZEOBEZFAKDH T Python ZILIAVXALRY T N Python 770
TAFRERE 2 ELHLLVITOELRELTEEBENTVARZENf PAVET, COODY I EEET
352&7T, Python BMADTIIVXLARAIVTREINURA D RNADV TR REITED LS
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ICTBDENTEEXT, HIxE, REICHVWTWVWRD 7 7AIINIERFICHEUTRust 7O A%ZRET
5 & 5IC thekick_off_customer_script() B ZEZLETEET,

F2<HFH L\ braket_container.py ZiRTHEETEERT, TD Python AVUT KT
k. ABF—R, V=RAT—H47. TOHOMBERT 7 A )L% Amazon S3 A5 I FFICIE—
L. BUBREZHEERTDIHVDENI HET,

Dockerfile ZHAL THERY I NIVIFEAVTFARAIVT N EAVAN=ILTSB

(® Note
BEFHKAD Braket 1 X—> % Docker R—RAA A—JELTERATDEHE. AT FAIU
TRNEBRICEELTVET,

BRIOATY 7T, BEELEOVTHFAOIVT N2ERLEHEERE., Thzed F7FHICIE—-L, »
DIRBLE I SAGEMAKER_PROGRAM %, braket_container.py A, #iLVWIVFTF+I >V NURA
DRAVVTNIHTEBEIICERELE T,

LT, GPUT2ESL—23a>2a3a A AZ AT Julia 2 FRTEDRDICTS
Dockerfile ®fHIT3,

FROM nvidia/cuda:12.2.0-devel-ubuntu22.04

ARG DEBIAN_FRONTEND=noninteractive
ARG JULIA_RELEASE=1.8
ARG JULIA_VERSION=1.8.3

ARG PYTHON=python3.11
ARG PYTHON_PIP=python3-pip
ARG PIP=pip

ARG JULIA_URL = https://julialang-s3.julialang.org/bin/linux/x64/${JULIA_RELEASE}/
ARG TAR_NAME = julia-${JULIA_VERSION}-linux-x86_64.tar.gz

ARG PYTHON_PKGS = # list your Python packages and versions here
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RUN curl -s -L ${JULIA_URL}/${TAR_NAME} | tar -C /usr/local -x -z --strip-components=1
-f -
RUN apt-get update \
&& apt-get install -y --no-install-recommends \
build-essential \
tzdata \
openssh-client \
openssh-server \
ca-certificates \
curl \
git \
libtemplate-perl \
libssl1.1 \
openssl \
unzip \
wget \
zliblg-dev \
${PYTHON_PIP} \

${PYTHON}-dev \

RUN ${PIP} install --no-cache --upgrade ${PYTHON_PKGS}
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RUN ${PIP} install --no-cache --upgrade sagemaker-training==4.1.3

# Add EFA and SMDDP to LD library path

ENV LD_LIBRARY_PATH="/opt/conda/lib/python${PYTHON_SHORT_VERSION}/site-packages/
smdistributed/dataparallel/1ib:$LD_LIBRARY_PATH"

ENV LD_LIBRARY_PATH=/opt/amazon/efa/lib/:$LD_LIBRARY_PATH

# Julia specific installation instructions
COPY Project.toml /usr/local/share/julia/environments/v${JULIA_RELEASE}/
RUN JULIA_DEPOT_PATH=/usr/local/share/julia \

julia -e 'using Pkg; Pkg.instantiate(); Pkg.API.precompile()'
# generate the device runtime library for all known and supported devices
RUN JULIA_DEPOT_PATH=/usr/local/share/julia \

julia -e 'using CUDA; CUDA.precompile_runtime()'
# Open source compliance scripts

RUN HOME_DIR=/root \

&& curl -o ${HOME_DIR}/oss_compliance.zip https://aws-dlinfra-
utilities.s3.amazonaws.com/oss_compliance.zip \

&& unzip ${HOME_DIR}/oss_compliance.zip -d ${HOME_DIR}/ \

&& cp ${HOME_DIR}/oss_compliance/test/test0SSCompliance /usr/local/bin/
test0SSCompliance \

&& chmod +x /usr/local/bin/test0SSCompliance \

&& chmod +x ${HOME_DIR}/oss_compliance/generate_oss_compliance.sh \

&& ${HOME_DIR}/oss_compliance/generate_oss_compliance.sh ${HOME_DIR} ${PYTHON} \
&& rm -rf ${HOME_DIR}/oss_compliance*

# Copying the container entry point script

COPY braket_container.py /opt/ml/code/braket_container.py
ENV SAGEMAKER_PROGRAM braket_container.py
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COBITIEE, FEHFREBETEIAIVTNZZTO—RLTERITAWS L, BETZIXNTOF—
DIV=ATAEANOENEZBRLET, COBFEAZE. MITlicense N'EAHAE DA A
R—=IE&ODA—RIZHL, BYBRBERRETS., EVW2EFELCEI>TITOLIET,

T ZAR—N& GitHub £/2lF GitLab DUARZ R THRARNEATVWERO—REBE, [FENT
WEWI—RZEHIHMENHDEERE., TS5VWL2LEO—RICTIVEATSHD SSH F—%
Docker 1 X—JIZBHIARBEVTLSEE W, Kb VI, BERIZ Docker Compose ZEATH &
T, BEOR—AETBHRANIS >V ED SSHADT Ut A% Docker ICEFAILE T, FHEAAIC DL
Tk, HA R TSecurely using SSH keys in Docker to access private Github repositories1 ZZ 8 L
T<EEW,

Docker 1 X— %##@HEL, 7Y7O—RT3

Dockerfile ZHEYIICERTE LS., 774 X—F AmazonECR VR N (FEEFELAZLV
BEIC., TH) ZERTR2FIEERTIDEBBVELE, £, VT FAX—D0OBE, 2
. VRZRNIUAOTY Z7O—REFTSENTEERT,

AX—DaBE, ZING. 7YV 1I32EENI TELELET, docker build 0A7>3a>n
TEBHBEWVWS D2ADOHFIICDOWVTIE., Docker build documentation; ZZBL T E&E L,

LEROGUTILTI7AIDOHEERE. UTERITTEXRT,

aws ecr get-login-password --region ${your_region} | docker login --username AWS --
password-stdin ${aws_account_id}.dkr.ecr.${your_region}.amazonaws.com

docker build -t braket-julia .

docker tag braket-julia:latest ${aws_account_id}.dkr.ecr.${your_region}.amazonaws.com/
braket-julia:latest

docker push ${aws_account_id}.dkr.ecr.${your_region}.amazonaws.com/braket-julia:latest

BH)7 Amazon ECR 7V A Z2 &) H T3

Braket Hybrid Jobs Docker 4 X—2 &, 7’54 X— K& Amazon ECR VAR R THRARENT
WBMBENBYET, T7FI KT, 774 RX—K Amazon ECR U7RZ MU &, Braket Hybrid
Jobs IAM role NDFRAEN) T O AR, HEEEERPFERBREANAXA-—DOERZFLETHIMOI—
H—ADOHRIIN) T IO EAZREBLER A, BUKTIVEAFTEGETD RSNV R) S —%5E
ETAREABYET, —BC. AX—JLTFIEALTESSBEFHHBEO LI—F—H &V
IAM O—LICO&F I EAFTEMFEL, HKD image URI ZEDEEQI—H—CA X—S 0T
LZFHFTLBEVWTLSEE W,
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MBEOIOTFTTO Braket/ N\ 41 7)Y RaTnEIT

MBOOVTFTNAT VY RZATEZERTDICIE, BES N image_uri 5IEZFERAL

T. AwsQuantumlob.create() ZHUGHLET, QPUA AV FYV R ZIL—EZ—ZFEATS
Z &%, Braket Hybrid Jobs THEATEAHHEMN T OLY Y TI—RZO—HILICEITITREET
EFEXT, EBEO QPU TEITITSHHEIC, SVI. DM1, TN1 BED>Za1L—X—TI—RETANT
BEEHBMOLET,

THEAN7OLYHTI—REERTITSICIE, InstanceConfig ZFEH L T, instanceType B &
OfEA TS instanceCount ZEEL £ T, instance_count >1 2IEETRESK. I—RHFE
BORANTRITTEDCLEBMRBLTBLKYENHYWET, BIRTEDAVARAZAOEO LRIF
5TY, BlAEF, ROKSICHEVET,

job = AwsQuantumJob.create(
source_module="source_dir",
entry_point="source_dir.algorithm_script:start_here",
image_uri="111122223333.dkr.ecr.us-west-2.amazonaws.com/my-byoc-container:latest",
instance_config=InstanceConfig(instanceType="ml.g4dn.xlarge", instanceCount=3),
device="local:braket/braket.local.qubit",
#...)

(® Note

TFINAAARN ZFERALT, NA7VY RDITXARF—RELTHERALEYZIL—X—
ZEBWHLET, Tdevice = "local:<provider>/<simulator_name>"J DK ICHE >
FENHFRENET, <provider> 8K Y <simulator_name> FEZF, BFE, _, -. &
KV . DATERTIHLENHYNET, XFIH A X 256 XFICHBRENTVET,
BYOC 2 9% FET. Braket SDK ZHEAL BV TEFRAVZERT B HEEEF. RE
Z% AMZN_BRAKET_JOB_TOKEN M fE%CreateQuantumTask VU T AN ®jobToken /\
FA—BRIEITRBENHYET, TH5LAEVE, EFFAVIEXREIT, BEORAXVR
TOVEFRAVELTERENET,

NAN=NTZX—2DERTE

NATVY RDAT2ERTRDEEIL, BFXRPATY THAARE, PIOAVXLIZBER/NA
N=NFAXA—BZERTEET, NAN—NFA—FRERZBE. PITVXLOEXEZAEZ
HIBEHICEAEN, 2<OBE. PIIVALONT A XV AZRENTD-OICHETER
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Fo Braket \NA 7V Y RZITTNAN-NFX—2ZFERATRDICE. NAN—NFX—ZDOEH
EEZ2TA4 03 FVELTHARNICEETRLAEN HVERT, REZENEY NERETIEEIC
TARTBDNAN—NFA—ZR—EZEELTLKLEEZV, NIN—NFAXA—2Z2FERATZ 12O DFEH]
DATY T, NAN=—NFX=B&TF4 03 FVELTHRELTERTDCETT, CDATY
7'F. ROOD—RTHFBETEEXT,

from braket.devices import Devices
device_arn = Devices.Amazon.SV1

hyperparameters = {"shots": 1_000}

R, ERROOD—RAIRY RTEZENTWBAINAN=NFX—2%, BRLETILIV
ALICELTHERAENDLSICLET, AOO—RFEERTITDICE, NI N—NTAX—2Z
77A4NERUNRIC Tsrecs EVSBRIOTFALI NI ZEKLET, Tsrca FTALIKNUR

Z. 0_Getting_started_papermill.ipynb, notebook_runner.py, & & requirements.txt J— R 7 7 o
ILZEMLET,

import time
from braket.aws import AwsQuantumJob

job = AwsQuantumJob.create(
device=device_azrn,
source_module="src",
entry_point="src.notebook_runner:run_notebook",
input_data="src/0_Getting_started_papermill.ipynb",
hyperparameters=hyperparameters,
job_name=f"papermill-job-demo-{int(time.time())3}",
)

# Print job to record the ARN
print(job)

NATVVYRDIATRAVVTRNADSNAN=NTFX—=RIZT VAT BIZI&E. notebook_runner.py
Python 7 7 4 JLIR® load_jobs_hyperparams() B ZESRBL T TV, N1 TVy RZa7
AVVTROARBLSNAN=NFX—=RICTIOEATBICE, XKOI—REEFTLET,

from braket.aws import AwsQuantumJob

# Get the job using the ARN
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job_arn = "arn:aws:braket:us-east-1:111122223333:job/5eabb790-d3ff-47cc-98ed-
b4025e9e296f" # Replace with your job ARN
job = AwsQuantumJob(arn=job_arn)

# Access the hyperparameters

job_metadata = job.metadata()

hyperparameters = job_metadata.get("hyperParameters", {})
print(hyperparameters)

NAN—NFA—ZOFERFEOFMZOVTIE, "TQAOA with Amazon Braket Hybrid Jobs and
PennyLanes # & "Quantum machine learning in Amazon Braket Hybrid Jobsy ZZ8L T &
Wo

NAT VY RDATA VARV ADRE

FILdVAXALILE 2T, BEHNBEBDIHBENHBYET, T7 4L NTIE, Amazon Braket & 7L
dVXLAD VU7 R&EmL.m5.large 1 VARV ATERITLET, EEL, ROAVR—NBRTE
BelBEaEALTNAT VY ROIATZERTIHEERE. COAVAZVARATZNHAZIIART
EFXT,

from braket.jobs.config import InstanceConfig
job = AwsQuantumJob.create(

instance_config=InstanceConfig(instanceType="ml.g4dn.xlarge"), # Use NVIDIA T4
instance with 4 GPUs.

)I
BHAKRTZI1L—23a02RTITHDHEEIC. FNAARETA—DILTFNA AN BEE L TVS L
Z (. instanceCount ZEBEL T1 KV REBEICFRET S & T, InstanceConfig TEED

AVAZAZEBMT)IVIARNTERY, LRRES5TT, fIZEF. RDLSICI DDAV ARY
AZEBRTERY,

from braket.jobs.config import InstanceConfig
job = AwsQuantumJob.create(

instance_config=InstanceConfig(instanceType="ml.g4dn.xlarge", instanceCount=3), #
Use 3 NVIDIA T4 instances

),
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Amazon Braket

FROY N—HA K

BHEOA VARV AZERATRIHER. T—2USIEEZEALTNIT VY RO TE25#
FTREERILTLKEZV, ChZERTIDFEOFMIOVTR., /— KTV I 06ITHS

Parallelize training for QML) ZZBL T<EE LY,

RKD3D2DORE, AZVE—RAVAZVA, NANTA—IVAAV ARV A, GPU &&{L1 >
ABVADENETNTHERAARBA ARV AZRATEAKDO—ETT,

® Note

Hybrid Jobs @ F7 #)LNOEHBEIAEI—FT AV ITA VARV ATV A—BERTRTBIC

l&. TAmazon Braket Quotasy R—2 Z#SBL T EE L\,

ARH—RAARVA
ml.t3.large

ml.t3.xlarge

ml.t3.2xlarge

ml.m5.large (77 # )L &)
ml.mS.xlarge
ml.m5.2xlarge
ml.m5.4xlarge
ml.m5.12xlarge

ml.m5.24xlarge

NANTA—=IDVAA VAR
VA

ml.c5.xlarge

ml.c5.2xlarge

vCPU

16

48

96

vCPU

XE) (GB)
8

16

32

16

16

32

64

192

384

XE (GiB)

16
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NANTA—=IDVAA VAR
VA

ml.c5.4xlarge
ml.c5.9xlarge
ml.c5.18xlarge
ml.c5n.xlarge
ml.con.2xlarge
ml.c5n.4xlarge
ml.c5n.9xlarge

ml.c5n.18xlarge

GPU &&{t—1> GPUs
A2V A

ml.p4d.24xlarge 8
ml.g4dn.xlarge 1
ml.g4dn.2xlarge 1
ml.g4dn.4xlarge 1
ml.g4dn.8xlarge 1
ml.g4dn.12xlarge 4
ml.g4dn.16xlarge 1
ml.g6.xlarge 1

ml.g6.2xlarge 1

vCPU

16

36

72

4

8

16

36

72
vCPU
96
4
8
16
32
48
64
4
8

XEU (GiB)

32

72

144

10.5

21

32

72

192
XEU (GiB) GPU XE U

(GiB)

1152 320
16 16
32 16
64 16
128 16
192 64
256 16
16 24
32 24

NATVY RZITL VARV ADRE
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GPU @i#{t1> GPUs vCPU XE (GiB) GPU XEUV
ARV A (GiB)
ml.g6.4xlarge 1 16 64 24
ml.g6.8xlarge 1 32 128 24
ml.g6.12xlarge 4 48 192 96
ml.g6.16xlarge 1 64 256 24
ml.g6.24xlarge 4 96 384 96
ml.g6.48xlarge 8 192 768 192
ml.g6e.xlarge 1 4 32 48
ml.g6e.2xlarge 1 8 64 48
ml.g6e.4xlarge 1 16 128 48
ml.g6e.8xlarge 1 32 256 48
ml.g6e.12xlarge 4 48 384 192
ml.g6e.16xlarge 1 64 512 48
ml.g6e.24xlarge 4 96 768 192
ml.g6e.48xlarge 8 192 1536 384

BA VARV AR, 30GB NDF—RAKNL—2 (SSD) DF 7 # I RNEEEFEALET, L. A
NL—2F, instanceType ZRETADERULETRETEE T, ROFITEF, ANL—20
BitZ 50GB ICEX T HFEETRLET,

from braket.jobs.config import InstanceConfig
job = AwsQuantumJob.create(

instance_config=InstanceConfig(
instanceType="ml.g4dn.xlarge",
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volumeSizeInGb=50,

)’
),
AwsSession TOF7 A NONT Y NOERE

MEBEDAwsSession 1 VARV AERFERTDE, DAZIAALEFTT # )L KD Amazon S3 /\
TYRNDBEMERETIHERE, REMEA MELET, 72 NTE., Amazon S3 /N7 Y K
D3P "amazon-braket-{id}-{region}" A" AwsSession ICERIREENTVET, Lf

L. AwsSession DERKEFIC, 7 FI MDD AmazonS3 /N7 Y ROFMELEELTHLL LS
TE&EET, 1—H—FA7>3> T AwsSession 77 T M %& AwsQuantumJob.create() X
VY RICETZENTEET, TICE., XOO—RHBICRTELSIC aws_session /NTAXA—2 %
BELET,

aws_session = AwsSession(default_bucket="amazon-braket-s3-demo-bucket")

# Then you can use that AwsSession when creating a hybrid job
job = AwsQuantumJob.create(

aws_session=aws_session

NZANUY AV NANEERLIENAT VY RZ3TOFEL

Amazon Braket l&. BED QPU TONS XKUY OAUNA I ZHR—KLTVET, cOHR—
NIk, NATVYRTZILDVALDEATL—>23 2020 NMILTH20OTRAL, BEE 1
EANAILNTBIEFTECRSICAD S, T EIANOEVINANATY TICH DB F—
IN—AY RZHIFBTEET, Chikl), FBATY 7 TREREBINAINTDHLEN BLIBED I
., NA7 VY RZITORTEBNIKRBICEBENET, NTX—Z{LEh-EK%Z Braket /\ 1
Ty RDIFTELT, HR—KRERTWB QPUDVTNAICREETZIEFTEIVDTT, RERH
RTENDNAT VY RZITNEHEE, Braketld, BEEINAINTRDEZIZ, N\—RIITS
ONAE—ASOEFENEFYIVIL—2a>F—228BNICEALT. RERENVREREERR
LET,

NZXRNVY OEBEEBTDICE. EFNFA—FZTIIVALATITNOABELTEET
PHRENHVET, ROBITE, MEBNFANIY JEREFEAL, F4TL— 32 BEOHHERN
BRBEZINTERLTVERT.,. BENZD—IJ0O0—RES, ZHOERKRE/NY FTERFL, &84T
L—=>32TNIX— B E2EH IR BEOHAENBNIEZRITIRZEZATY,
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import os

from braket.aws import AwsDevice
from braket.circuits import Circuit, FreeParameter

def start_here():
print("Test job started.")

# Use the device declared in the job script
device = AwsDevice(os.environ["AMZN_BRAKET_DEVICE_ARN"])

circuit = Circuit().rx(@, FreeParameter("theta"))
parameter_list = [0.1, 0.2, 0.3]

for parameter in parameter_list:
result = device.run(circuit, shots=1000, inputs={"theta": parameter})

print("Test job completed.")

RO ATRAOVTRNE2FEHALT, NA7 VY RDATELTRTIBDTIAVALRI VT %

REETEET, NIARNVYOIOAUNAIINEYR—RNTBQPUT/N\ATUY RTaATERTTD5
&, BRREBRIORTRICOKXAUNAIENET, BHEORTTR., AUNSILEN-ERHN/BF
AEhai®, J—RITEEBMULELSTENAT VY RO TORTHBENEM/ENET,

from braket.aws import AwsQuantumJob

job = AwsQuantumJob.create(
device=device_arn,
source_module="algorithm_script.py",

® Note
NZXRNDY S22 )N4 )&, Rigetti Computing 20 & 5 2 BEES —MAR—A QPU T
HBR—KREhTVET, =L, NILALXRILZ7OTZ ALRFINTT,
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PennyLane & Amazon Braket Ot

NATDVY RPILDVA AR, tHGCSEEFHTOEMAEZECTIIVAALATYT, dHEGRE. &
BMPBN—RIIT EC2AVARVATERE /—MNV DY) TEITEh, EFSEEIIaL—
R—FLERFEFIEI—RETRITENET, Hybrid Jobs DEEEFERALT/NI 7TV Y RT7I
dVAXLERTIZDEEEBHOLET, FMICOVTIE, "Amazon Braket 2 3 7 & FH T 56
B, EBELTEEW,

Amazon Braket Tl&, Amazon Braket PennyLane 75 % A > & /zl& Amazon Braket Python SDK &
KROY TN/ —RTYOUVRSNIDOBFZBYTNAT VY REFFZILIVAXLEREB RV
KITTEET, SDKIZET< AmazonBraket DB > 7 I/ —KNT v U %&ERTSE, PennylLane
T3040 2ERETICBED/NATVY RPIDVALERESLTRITTEET, LA

L. PennyLane ZERAL A, VY FRERFRBEENDZH. PennyLane DEAZHEH L F
9o

NATVY REFFTILIVXLIZDOWT

RROEFIAVEI—TFTAVITFNAAR., B/ A XZERL, COELOIS—ELEKTRI:
O, NATVY REFFIIVALESHOERICE>TEETY, AVE1I—TFT 12 JICEBMEQ
BDINTOEFT—BNIKRY, JAXHNBAZ AN G<BVET, LEAN 2T, REERTEL
BPTVLNTVALE /AXRICE>TESEh, FEIS—HARETI ARSI HIET,

> 37 (Quantum Phase Estimation [& FIAH#EE] O Fl) E7=&F T O—/V—(Grover O fl) 7 & O fH:
BEFTFILIVXALILEK, BTFELIBETEOARL =23 UNBETT, O, CchSIEEL
BEOEFTFNAATRETTELRVIAREMEN HYVET, chSOEFTFNSA AR, —RIC/AM1 XD
WHBAT—ILEFNISQ) FNA AEFFENET,

NAT )Y REFFTILIAVAALATR, BICHEANBTILIVALCSTRBEOHEZRRLTS L
Hio, BFMEIZY N (QPU) BE#H CPUOITOEY HELTHELET. SEOT/NAA
DHEEEICEI>TERRATEZHBRICHSVT, BROETHIRIHICESBZYET,
COEIZIVONEAE:

« PennyLane & Amazon Braket

« Amazon Braket D/\NA 7 )Y RZPIDAVZAXLOY > TIN/—TV D

« PennyLane X 1L —Z—HFEBORAFIhENAT VY RPZIDAVXA

« Amazon Braket X 1L —&X—%ZEAL /= PennyLane |k 2 BEHAE

« Hybrid Jobs & PennyLane ZfEA L 7= QACA 7L XL DEST
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« PennyLane BHAKI I 1L —F—&FALENAT VY RDO—VO—ROET

PennyLane & Amazon Braket

Amazon Braket I&. PennyLane OH#R—hZRMHEL, EFHH 7O 700027 %
FOMCBRENEA—TV—ADVYTINIITIL—LD—UTE, COTL—LD—V, E
T2, ETFEEEZE. RELICSF I K1 —FT1 2 BEOHEERDFDEHIC,. Z1—F)
ZYND—DNL—Z2VUF3B0ERUFETEFREENL——2J950OICRATETT,

PennyLane 4 751 &, PyTorch X°> TensorFlow & &, EVEBNEEBERY —ILADA > X —
TI—AZRMHL, EFEEONL—Z T 2ERMICERICTAET,

« PennylLane Library - PennyLane l& Amazon Braket /— K7 Y JICEBHIICA VAR—=)LEhTVWE
¥, PennyLane 'S Amazon Braket /N1 RAICT VAT BICE,. /— Ty OZEE, RO
N> REEAL T PennyLane 54754 2KR—KNLET,

import pennylane as qml

FA1-KNUTFIL/—RTVvOT, I<SICHATEELET, L&, BFHD IDE »5S Amazon Braket
T PennyLane Z A 322 EETEERT,

 Amazon Braket PennyLane 7294 > — B ® IDE Z{#EA T %1k, Amazon Braket
PennyLane 7204 2V ZFBHTA AN —ILTEET, 7774 2& PennyLane & Amazon
Braket Python SDK (2%t 9 % M T, Amazon Braket 7°/\ 4 AT PennyLane RO EIEZR{TTE
£9, PennyLane 7504 A VARN=ILTBICEF. ROOAN RZ2FEALET,

pip install amazon-braket-pennylane-plugin

LR OBIlE, PennyLane T Amazon Braket /N1 AND T VL RAZRET S HEZRLTVET,

# to use SV1

import pennylane as gml

svl = gml.device("braket.aws.qubit", device_arn="arn:aws:braket:::device/quantum-
simulator/amazon/sv1l", wires=2)

# to run a circuit:
@qml.qgnode(svl)
def circuit(x):
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https://pennylane.ai
https://github.com/aws/amazon-braket-sdk-python
https://github.com/aws/amazon-braket-sdk-python
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gml.RZ(x, wires=0)
gml.CNOT(wires=[0,1])

gml.RY(x, wires=1)

return gml.expval(gml.PauliZ(1))

result = circuit(@.543)

#To use the local sim:
local = gml.device("braket.local.qubit", wires=2)

PennyLane OF 21— KN U7 )L OB EFMIC DWW TR, TAmazon Braket examples; YR KN &S
BLTLSEZL,

Amazon Braket PennyLane 7274 > 2R % &, 11TM 11— RT Amazon Braket QPU &
PennyLane D X 1L —Z—FNA RAZYPYEBERXBDENTEET, PennyLane 757121k, ¥
NBEEEEEICHET S 2 D0 Amazon Braket EFTF/NA AZRELTVET,

- braket.aws.qubit: Amazon Braket Y —EANDEFTF/NA1 A (QPU X 1L —X—%Z2EL) %
FEALTERITIDTF/NAA

« braket.local.qubit: Amazon Braket SDK DO—AHIN > Z 1L —X—TEITIT2T/N1 A

Amazon Braket PennyLane 7274 @& A —72YV—ATd, 412 AM—JLI&E PennyLane Plugin
GitHub YRS NUASTAE T,

PennyLane OFMIC DOV TIE, PennyLlane VI7HA RO RFIXI N ESBLTIEEL,

Amazon Braket D/ N4 7)Y RZINDAVALOHGTI /) —NT v D

Amazon Braket Tlk, N4 7 Uy R7I IV XLDREITIC PennyLane 7’574 ICREFELEVE
FEEBY TN/ TV ORBHELTVET, EFELKRECTILIV XA (QAOA) X ESE
FEHBMEYII/IN— (VQE) BENDZE D EZFHBA TS Amazon Braket N1 7)Y R FI)L/—KNT v
TOVThASTERBTEET,

Amazon Braket DH > 7’ )L/ — K7 v 2%, Amazon Braket Python SDK IZ#k#FL TWE 3, SDK
(& Amazon Braket Z BUCEFIEI—FTAVIN—RIVITFNARZEETDEHDTL —
LAD—V%BRHLET, chid, NATVYRD—VTJO—NEFHBIZXETILHICEFTFENE
F—=TOIV—=ARZA4TZ)TY,

Amazon Braket &, Texample ® /— K7 Y O THLLKARDZENTEFXT,
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https://github.com/aws/amazon-braket-examples/tree/main/examples/pennylane
https://github.com/amazon-braket/amazon-braket-pennylane-plugin-python
https://pennylane.ai
https://github.com/aws/amazon-braket-examples/tree/main/examples/hybrid_quantum_algorithms
https://github.com/aws/amazon-braket-sdk-python
https://github.com/aws/amazon-braket-examples
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PennyLane X 1L —Z2—NBOIAENENAT VY RPIIIV XA

Amazon Braket Hybrid Jobs (Z. PennyLane ®/NA1 /N7 #—~X > AM CPU X—AH KT GPU X—
ADEHAXTZ 1L —ZF—HNBMEhELE, COBOAXIZIL—ZF—T7IV—GF/N1T
Dy ROIATIAVFFICEEREHALZENTE, SERREXRI MO lightning.qubit X1
L—&—&. NVIDIA @ cuQuantum 475U EAL TEE{LE i lightning.gpu X1
L—R—BENfFEENTVET, ChsnBOIAKIIIL—F—F. BEXEEEENDBERS
EDRREEZS TEDIETERETLLEONIVI—2a>TF7ILdVAXLILKRETYT, chsSDEHIA
HATZIAL—F—F., 1 DELFERO CPUFELEIFE GPUA VAR ATRITTEET,

Hybrid Jobs (& V), HEMNAEI7’ O Y H& QPU DA EDLE X SV1 5 £ M Amazon Braket 7
VFEIVRIZAL—Z—EFEALEY), PennyLane NIEHIAKI 21 —X—ZEEFHL V)
I25CET, BPT7IINOdVALTD—RERITTEDELSICARYELE,

BHIAKTZ 1L —2R—&F Hybrid Jobs AT F TREEICFATEICE >TVWET, FMATSIC
(&, XA >0 Python B8#%Z ehybrid_job #AL—&XTFIIL—bMLTLKEE ), PennylLane
lightning.gpu X 21L—2—ZFATSICE. ROODA—RAZIRY NIRRT KSIC
InstanceConfig AIIC GPU 1 AR AZEETIHLEN HVWET,

import pennylane as gml
from braket.jobs import hybrid_job
from braket.jobs.config import InstanceConfig

@hybrid_job(device="local:pennylane/lightning.gpu",
instance_config=InstanceConfig(instanceType="ml.g4dn.xlarge"))
def function(wires):
dev = gml.device("lightning.gpu", wires=wires)

NAT )Y RT3 T T PennyLane 2HIAXS 1L —RX—OFEAERBTBICE. Texample 5
J—=RNTVvOSBLTLIEEL,

Amazon Braket > X 1L —&—%{EMA L = PennyLane | & % BEHFAE

Amazon Braket Al PennyLane 7274 > 2fFRAT5 &, O—DIRERI NI ZIL—F—F L
Ik SV1 TABEZRTITHIRIC, BEMIPEZZFEATEERT,

X BEHERSEEEATHICE. gnode RIC, diff_method='adjoint' TlF#%&<
diff_method='device' ZIEETHIHENf HYWET, ROFZSHL T EEL,
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https://github.com/PennyLaneAI/pennylane-lightning
https://developer.nvidia.com/cuquantum-sdk
https://docs.pennylane.ai/en/stable/introduction/interfaces.html#simulation-based-differentiation
https://github.com/aws/amazon-braket-examples/blob/main/examples/hybrid_jobs/4_Embedded_simulators_in_Braket_Hybrid_Jobs/Embedded_simulators_in_Braket_Hybrid_Jobs.ipynb
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device_arn = "arn:aws:braket:::device/quantum-simulator/amazon/sv1"
dev = gml.device("braket.aws.qubit", wires=wires, shots=0, device_arn=device_arn)

@qml.qgnode(dev, diff_method="device")
def cost_function(params):
circuit(params)
return gml.expval(cost_h)

gradient = gml.grad(circuit)
initial_gradient = gradient(paramsQ)

® Note

BT Tk, PennyLane & QAOA NI NZT > OIN—TtA>FY DV RAZEL, *
NSOAVTFYIOAREFERALTNIINN T 2B HBOBPFEICHEILE T, PennylLane
NS5 QAOA ZRTTRDEEID, SVI OHEAMIBEZFERATIHEER. ROKSICT
W=TUA>FY ORZBIBRLTOAARNNIILRN TV Z2HRAICEBREITIXLEN VKT
cost_h, mixer_h = gml.qgaoa.max_clique(g, constrained=False) cost_h =
gml.Hamiltonian(cost_h.coeffs, cost_h.ops)

Hybrid Jobs & PennyLane ZfEA L 7z QAOA 7L I XADELT

cOtEVa>TR, FERAREEAL, NTXNUY SOV N/ ZIEEL T PennyLane Z £
AL, EBONAT VY R7OVZLEBERLET, PIDVAXLAIUTNEFEALT, EF
IAEUSEALTILOU XA (QACA) BEICHALET, CcOTOTTATIKR, HERNERRAY N
SECEBICKS TS IANEBEERL., NTA—RLEhLEFERZEEL. ABEERTE
ZEALTCIOAMNEBNI RIMEENDELSICNTX—2E2REBILLET, COFITIE, BilLo i
HIZTILIAVAXLRV VT NTEBEI S 7Z2ERLETH, &V —BHUBI—AT—ATlE. AD
T—ABROEAF XL ZEBU CHENRARERBIDONIRANTZITAARATT, 757
parametrize_differentiable ®F7 # )L N&k True THZ W, HAR—KEhTLVWB QPU T
ONTZARNDY DAV NAINICKRBDERITHEEEBOXD Y RKFEBBNICEShET,

import os
import json
import time

from braket.jobs import save_job_result
from braket.jobs.metrics import log_metric
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import networkx as nx

import pennylane as gml

from pennylane import numpy as np
from matplotlib import pyplot as plt

def init_pl_device(device_arn, num_nodes, shots, max_parallel):
return gml.device(
"braket.aws.qubit",
device_arn=device_arn,
wires=num_nodes,
shots=shots,

# Set s3_destination_folder=None to output task results to a default folder

s3_destination_folder=None,

parallel=True,

max_parallel=max_parallel,

parametrize_differentiable=True, # This flag is True by default.

def start_here():
input_dir = os.environ["AMZN_BRAKET_INPUT_DIR"]
output_dir = os.environ["AMZN_BRAKET_JOB_RESULTS_DIR"]
job_name = os.environ["AMZN_BRAKET_JOB_NAME"]
checkpoint_dir = os.environ["AMZN_BRAKET_CHECKPOINT_DIR"]
hp_file = os.environ["AMZN_BRAKET_HP_FILE"]
device_arn = os.environ["AMZN_BRAKET_DEVICE_ARN"]

# Read the hyperparameters
with open(hp_file, "r") as f:
hyperparams = json.load(f)

p = int(hyperparams["p"])

seed = int(hyperparams["seed"])

max_parallel = int(hyperparams["max_parallel"])
num_iterations = int(hyperparams["num_iterations"])
stepsize = float(hyperparams["stepsize"])

shots = int(hyperparams["shots"])

# Generate random graph

num_nodes = 6

num_edges = 8

graph_seed = 1967

g = nx.gnm_random_graph(num_nodes, num_edges, seed=graph_seed)

Hybrid Jobs & PennyLane ZfEM L = QAOA 7L X LD ETT
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# Output figure to file

positions = nx.spring_layout(g, seed=seed)

nx.draw(g, with_labels=True, pos=positions, node_size=600)
plt.savefig(f"{output_dir}/graph.png")

# Set up the QAOA problem
cost_h, mixer_h = gml.gaoa.maxcut(g)

def qaoa_layer(gamma, alpha):
gml.gaoa.cost_layer(gamma, cost_h)
gml.qaoa.mixer_layer(alpha, mixer_h)

def circuit(params, **kwargs):

for i in range(num_nodes):

gml.Hadamard(wires=1i)
gml.layer(qaoa_layer, p, params[Q], params[1l])

dev = init_pl_device(device_arn, num_nodes, shots, max_parallel)

np.random.seed(seed)
cost_function = gml.ExpvalCost(circuit, cost_h, dev, optimize=True)
params = 0.01 * np.random.uniform(size=[2, p])

optimizer = gml.GradientDescentOptimizer(stepsize=stepsize)
print("Optimization start")

for iteration in range(num_iterations):
t0 = time.time()

# Evaluates the cost, then does a gradient step to new params
params, cost_before = optimizer.step_and_cost(cost_function, params)
# Convert cost_before to a float so it's easier to handle
cost_before = float(cost_before)

tl = time.time()

if iteration ==
print("Initial cost:", cost_before)
else:
print(f"Cost at step {iteration}:", cost_before)

# Log the current loss as a metric
log_metric(
metric_name="Cost",
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value=cost_before,
iteration_number=iteration,

)

print(f"Completed iteration {iteration + 1}")
print(f"Time to complete iteration: {tl1l - t0@} seconds")

final_cost = float(cost_function(params))
log_metric(
metric_name="Cost",
value=final_cost,
iteration_number=num_iterations,

)

# We're done with the hybrid job, so save the result.
# This will be returned in job.result()
save_job_result({"params": params.numpy().tolist(), "cost": final_cost})

(@ Note
NTZARNUY O )N1)LIE. Rigetti Computing 0 & 5 9 2 BIES —NAR—A QPU T
HR—KREhTVET, =L, NILALRILZ7OTZALARFATT,

PennyLane #®HAK> I 1L —2—ZFEALLENAT7 YUY RDO—20O—R
DRAT

Amazon Braket Hybrid Jobs T PennyLane M32HAKI I 1L —F—ZFHALTNATVY RO —
JO0—REZERITIDHFEICODVWTETVWEEL &5, Pennylane ® GPU XR—ANEHIAK> I 1
L —&— lightning.gpu l&. Nvidia cuQuantum 24 7SV ZFERLTEKN> I 1L —2a>
ZERRLLET, BORAKAGPU>Z1L—F—E. I —DI<ICHEATE S TXTO Braket
a7 VT HICERREENTVWET, CcOR—I Tk, lightning.gpu ZERAL TN T
Dy RO—J0O0—RZ2GHEILTEDFEZRLET,

QAOA 77— 0O— RIZ lightning.gpu 2T 3

550/ —R7 YV VICHIEFELUZRECTILT XA (QACA) DHIZODVWTEZTHE
L&D, BORAKTZIAL—X—%BIRTSICIE. 58 device & "local:<provider>/
<simulator_name>" EVSEXOXFEIELTEELET, HlAE. lightning.gpu DHFE%
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5 "local:pennylane/lightning.gpu" ERELET. NA7UY RZITOREBEIZEFNIC
ETTFINA AXZES i, RIBLEH "AMZN_BRAKET_DEVICE_ARN" &ELTEEhET,

device_string = os.environ["AMZN_BRAKET_DEVICE_ARN"]
prefix, device_name = device_string.split("/")
device = gml.device(simulator_name, wires=n_wires)

COR—I TR, 2 DDOEHIAKE PennyLane REXI N)L> X 1L —&— 1lightning.qubit
(CPUAX—RX) & lightning.gpu (GPUAXR—R) ZHBLET, EI1L—X—ICHARLY —
NoBERHEL T, TRTEXZAWMZTHESILET,

T, \NATVY RZATRBAIVT N EERTDEBNI TEEL L, ml.m5.2x1large
Eml.g4dn.xlarge M2 DDA VARV ARA 7 ZFERA LT QACA IV X LZERTL
£9, ml.m5.2xlarge 1 VARV AZA 7}, BREAOEENLETY TRNY FICHIELE
¥, ml.gsdn.xlarge (&, 16GB D XEU %#F DB —0D NVIDIAT4GPU #F>E&R 11—
TAVITAVARATY,

GPU #1792 IClE, FTEBMOHDIAA—JEELVWA AR A(F7 ALK
Tml.m5.2xlargeld 1 VARV A) ZIBETHIHEN BV ET,

from braket.aws import AwsSession
from braket.jobs.image_uris import Framework, retrieve_image

image_uri = retrieve_image(Framework.PL_PYTORCH, AwsSession().region)
instance_config = InstanceConfig(instanceType="ml.g4dn.xlarge")

R, chsZNAT7 VY RDaJFOAL—RICADL, ZATLBIBENATIY R ITEIHO
MATEMHENLETFNAANTA—REZANTIBENBVET,

@hybrid_job(
device="local:pennylane/lightning.gpu",
input_data=input_file_path,
image_uri=image_uri,
instance_config=instance_config)

def run_gaoa_hybrid_job_gpu(p=1, steps=10):

params = np.random.rand(2, p)

braket_task_tracker = Tracker()

nx.read_adjlist(input_file_path, nodetype=int)
list(graph.nodes)

graph
wires
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cost_h, _mixer_h = gaoa.maxcut(graph)

device_string = os.environ["AMZN_BRAKET_DEVICE_ARN"]
prefix, device_name = device_string.split("/")
dev= gml.device(simulator_name, wires=len(wires))

® Note

GPUAR—ANA VAR A%EHAL T instance_config& LTEEL, EB&HIAHK CPU
R—ANTZ1L—%— (lightning.qubit) device& LT Z&RL 1HE. GPU K f&E
AEhEBA, GPUZER—TY MNITRHEER. HTEOIAK BO GPUR—AZZ1L—
R—BEALT T,

m5.2xlarge 1 VAR ADFEREEB G 73 ¥ T, ml.g4dn.xlarged VAR ADFHYKR
EEEEN 0TI, cO21EFEY MOD—U70—Tl., GPUA AR AIZK2T 100
EEEIC% V) £9 . Amazon Braket Hybrid Jobs D E&EX—2 % BB &, m5.2xlarged VAR Y
AND10HEYOIABNE 0.00768 USD T, ml.g4dn.xlarged VAR ADIIA KNG 0.01227
USD THB MDAV ET, cOBITRE, GPUA VARV ATRITID AN GRTZMTT,

EFfEMEE T — 2L 5|nE

D—O0—REATHTF—REYNTRL—ZVIT TR EFHEMFEE (QVL) THRHEER., T—X
WHnBZFERAL BT —OO0—RZEERNLTEXRT, QML TR, EFILICRE 1 2B ELOEFE
BABENTVEY, EFLCRERZI-—FJIRY M BENZBELEETIABVEENHYR
T, T—R2EY RN EFEALTETFINZNL—Z2T92, BREABNRPRICHASNhDLSIC
EFILONTFX—ZHFEHENE T, BREABRIEE, E—OF—2RAVMNIHULTERENZD
CXL, NYFFEHRXETF—FEY h2AECRHTEIFHBRRELTERENETT, QUL TR, &
BAFBE. BRNICHEEATAYS, NY FRHBANFABEAERAICELREAET., co7O>—
Dy, BICBEOTF—RRAU NI BRISZEICREANIAHVET,

1 20T —RXRAV D SOBREMOT—ZRA D NIHMBELBEVEZS, BROBXRZLSINE
Tl TEET. BHOT—FRANCHETIBRAE AR ZRAKICTIMMTEDINTY, Ch
FF—RWHNBEFENET, T—R2EHNVEBZFERALTCNL -7 25RLLPIL<TBIC
(&. Amazon Braket Hybrid Jobs & SageMaker D 38 F—R2EHZA4 7SV FERALET,

ZHDBEOFELTRI<HASNATWVWD UCI VRIS KNUD VF—F—2EY hEERATZT—X2AT
WMBIZOVWTR, UTFTO QML 7—70—RZRFALTLKEETV, YF—F—XEY NI 208 ED
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T—RRA KBV ET, FETF—RXRAV KNI, AL SRELEVF—ESHSREETIE
60 ENRBEN HYVET, ET—FRAUBMIE, BEOBERE "My, B0BEREF "Ry &EVST
RIS NET, HEO QUL EFI)ILE. ADLAY—, IRRLAVY—ELTHOEFEE, &
FOHDLAV—TEBHENTVET, ASWLAV—EEHHIL A V—(E. PyTorch AICEEFEZhTV
PHH_1—JI)IRY NTT, EFEREIE. PennyLane ® gml.gnn €2 1 —)L%Z&EH L T PyTorch
Z1—J)NRYNEREETIATVET, D—V0—ROFM-ODVWTIE, Texamples O /—KTV
VSR TLEEV, LiED QACA Ofl&FE#KIC, PennyLane M lightning.gpu K ENEY

Ak GPUR—ANTZ1L—3—%FEALTGPUDEELEFRTSDET, EHAHK CPUXR—

AN ZAL—BR—KWENT AN AZEOLEBDENTEEXT,

NATVY RDIATRERTDICE, PIDAVAXLATIVT N, FNAA, BLOCTOMBOREE
F—J— RBIFICIEEL T AwsQuantumlob.create ZHUOHL £ T,

instance_config = InstanceConfig(instanceType='ml.g4dn.xlarge')

hyperparameters={"nwires": "10",
"ndata": "32",

}

job = AwsQuantumJob.create(
device="local:pennylane/lightning.gpu",
source_module="qgml_source",
entry_point="gml_source.train_single",
hyperparameters=hyperparameters,
instance_config=instance_config,

F—2WHBEFERATDICE. NL—Z2JZELLKAILT D KSIC, SageMaker 78T 1 7
SUOTIIAVAXLARI VT RTETOI—REZEEIDHEN HVYET, £9. smdistributed
NYT—2AVR—NUET, CONYT—DN, D—U0— RZEHBO GPU EBHBO AV AR
VALDBITREODOIRABEOREAERITVET, CO/NY—(F Braket PyTorch A 73 &

TensorFlow I T FHICERREET N TVET, dist T2 21—k, RL—Z2% (world_size)

M GPU M&EEHEE GPU O7 M rank & local_rank Z7IIJdVAXLRYZ U7 NIEHMUE

T Tank EIXTODA ARV RAICH TS GPU gt A > FY VAT, local_rank BREEDA
VARVAILBTB GPUDA U TYIATY, PR, ThENIZ8 DD GPUNEIWEHTSNI-
AD2DAVARY AN HBHEE. rank OEEEF 0~31 T, local_rank OEEF 0~7 T,

import smdistributed.dataparallel.torch.distributed as dist
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dp_info = {
"world_size": dist.get_world_size(),
"rank": dist.get_rank(),
"local_rank": dist.get_local_rank(),
}
batch_size //= dp_info["world_size"] // 8
batch_size = max(batch_size, 1)

RIZ, world_size & rank I T DistributedSampler ZE&L., ThEaF—X0O—X—IC
BLET, ROBIOS T Z— (sampler) &, —2 Y NOEUARAZ A ARICT IV EATS GPU %
BITET,

train_sampler = torch.utils.data.distributed.DistributedSamplexr(
train_dataset,
num_replicas=dp_info["world_size"],
rank=dp_info["rank"]

)

train_loader = torch.utils.data.Dataloadexr(
train_dataset,
batch_size=batch_size,
shuffle=False,
num_workers=0,
pin_memory=True,
sampler=train_sampler,

XIZ, DistributedDataParallel V75 RAZFEHAL TF—XAS0EBEZEMICLET,

from smdistributed.dataparallel.torch.parallel.distributed import
DistributedDataParallel as DDP

model DressedQNN(gc_dev).to(device)
DDP(model)
torch.cuda.set_device(dp_info["local_rank"])

model.cuda(dp_info["local_rank"])

model

LR, F—R2AInBEERIZILOICHEZSELEETT, QML TR, HRZREFL. fL—Z
VUDETRAZEDNITIHXENREICELUET, R CGPUNRERITHNIN RZRITTS
E. OJREVELOBRTVW A IFVICEY, BREEWCEEEETNET, ChZzBBIDIC

. rank X0 D GPU IZHEVTOH, REBLVTHIZITVET,
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if dp_info["rank"]==0:
print('elapsed time: ', elapsed)
torch.save(model.state_dict(), f"{output_dir}/test_local.pt")
save_job_result({"last loss": loss_before})

Amazon Braket Hybrid Jobs &, SageMaker 87— X455 47> 1) ® ml.g4dn.12xlarge
AVARABRARA T 'Y R—KLTWET, Hybrid Jobs T InstanceConfig 5|¥ %

BAULTA VAR AZAT%#ERELET, SageMaker 28T —RYEHZA TS INF—&
WHMEBABMCBZ 2>TWVWADCEZABDICE, 2 DONAN—NFX—Z2ZEMTEIHE
A&HY)ET ("sagemaker_distributed_dataparallel_enabled" Z "true" |[CEXTE

L. "sagemaker_instance_type" ZFEAFEDA VAR AZATIZERE). <52 D20/\A
IN—=NTFX—ZF smdistributed NV T—THERAENET, chSsONAN—NTX—2F,
FILIAVDZXLADV T NTHRNICERATZHEGEHY) EB A, Amazon Braket SDK O 7 )L X
LRV T N, BRIAZF—7— KRB distribution AEH2TWBEHTT, NI TUY R
a7 DERT distribution="data_parallel" Z2fHT2 T, 52 20/\1/N\—)\
T X —2A& " Amazon Braket SDK IC& V) BEINICIFEAE NS D TT, Amazon Braket APl ZEF 3%
ZElE. NS 2D0ONAN=—NFXA—B 21— —NEETIHENFrHVET,

AVARVAB R TF—RLHNNBERETDET, NAT VY RDIATEREETEDLDIIEY)
FUL . ml.g4dn.12xlarge 1 VAR AL 4 D0 GPUsA % V) £9, instanceCount=1 &
BRETDE, D—VO0—RBEAVAZARND 8 OO GPU IZABENE T, instanceCount % 1
KYREWMEICEETDE, V7—VO—REIXNTOA VARV AILFETS GPUBTOBENE
T, BEOA VARV AZEATREERE. B VAR AOFEAKEICETVTHEN RELE
T BIAE, 4 DDA ARV AZFERATSEEE. 7—IV0—RZEARICETLTVD A AR
AN 42HB1®H,. BRAKBBARFA AR AH LY OERTREO 4 FICBYET,

instance_config = InstanceConfig(instanceType='ml.g4dn.12xlarge’,
instanceCount=1,

)

hyperparameters={"nwires": "10",
"ndata": "32",

}

job = AwsQuantumJob.create(
device="local:pennylane/lightning.gpu",
source_module="qgml_source",
entry_point="qgml_source.train_dp",
hyperparameters=hyperparameters,
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instance_config=instance_config,
distribution="data_parallel",

(® Note

ERONAT VY RZITOERICEVT, train_dp.py BF—XAI0BE2FEHRATED
EDIEEENLETINDAVAXLARY VT NTT, F—2AF0BE, EEOEI>a I
HATTILIAVAXLRV VTN ZEELESEICOKELEETAHEICEFELTLKE
TV, PIAVZXLARIV T NEELLKEERG T ICT—RAFREBF T a&2EB/MICLT
HE, NATVY RDIATHFIS—%2AO—-LEY, FGPUNBLF—RAT A A% R
LABLEWTRENHYET, BRERFIIWERTT,

FULLKERATRE, BROAMVAZVAZEATDE, BEEOANO@MAA KIEICHIRE N2 A6
MABVET, FMCOVTR, /—hTYIDBESRLTSEZ,

CUDA-Q & Amazon Braket Ot A=

NVIDIA's CUDA-Q &, CPU, GPU, EFEI1=Y N (QPU) Z#EHEDLEBENAT VY REFT
LNAVZXLZTOATSETTREOICRFESNEVYINIITSA4TSITY, chldk, AREN
THEGSEETHPOEAZ 1 DO7TOJSLAATRETERIHREShLETOIZZIEFILE
BEELTVD LD, D=0 70— 20N TEET. CUDA-Q &, BHAKD CPU BXY GPU &
TAL—ZF—2FERATRZET, EF7TO0VTALICODVTOZAL—23a>ngRILEERTRHED
EHEERBELET, CUDA-Q K., XA/ T 17D Braket /—RNT Y I 42 AR A (NBI) & Amazon
Braket Hybrid Jobs T RIAWEETET,

COEITIAVOAR:
« NBI ® CUDA-Q
» Hybrid Jobs T@ CUDA-Q

NBI @ CUDA-Q

CUDA-Q &k, 7 #) N T Braket NBI IREBICAVARN—=ILEhTVWET, CUDA-Q O
DTN/ =Ty ORB<IZE. Jupyter SO F ¥ —R—JICTFOUEAL, [CUDAQ &
Braket 24 JL] ZiBIRLE T, ChICKY, XAVTAVRITHTIL/ —KNTV D
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0_Getting_started_with_CUDA-Q.ipynb A"BZE &3, TN CUDA-Q DH > FILICDOWT
&, ZEAIONZIICH D nvidia_cuda_q/ TFAILIKNUESBLTLSESL,

£, CUDA-QON—=23 2%, NBIRICA VAR —ILENhTWBZEOMOY—R/N—FT 1 —
NYT—DRBRIDCEETEEXRT, IR, REICAARN=ILENhTLS CUDA-

Q. Qiskit, PennyLane, 8 &V Braket N\ —ON—2a >V ZBRBIBICE. /—KNTY o0
O—REILTROOR > RZETLET,

%pip freeze | grep -i -e cudaq -e giskit -e pennylane -e braket

Hybrid Jobs T®M CUDA-Q

Amazon Braket Hybrid Jobs T CUDA-Q ZRA9d25 & T, AV FN ROFHE DA ELI—T 4
VURBIREENET, TEA AR AR —I70—ROBEFOAETENDOT, AL
DICHUTUABENRELBVZENRIEENE T, £/, Amazon Braket Hybrid Jobs & A7 —
FTNBIOVOARVIVAERHBLET, 1Y —&F, 7OMNRATERETANDOLEDIC/NE5A
VABRVANSHOTHEVT, BT, RELRRZETSILHIC, KWYKREBZD—IVO—RZLETE
BREBAVARVAILLAT=INT YT ITBREETEERT,

Amazon Braket Hybrid Jobs &, CUDA-Q DEERENZRZARICEIZHTLHICFAXREL GPU ZH
R—KRLTWET, GPU X, CPUR—ANDI T 1L —XR—EHEBELT, EF7O0J5L0D> X2
L—23a> zREICERCELET,. EFEY NIOREREREZFEATIESRBFICESHYE

¥, Amazon Braket Hybrid Jobs T CUDA-Q ZfEAd 3 &, WHLAEEICAY) £T, Hybrid Jobs
F BEROYTITEATHF-—NTIILOFEEEBOFHE ./ — RICHREIZSBTEDXRSICLE
2HTY, <O CUDA-QT7—70—RO—ALLABEFLICKY), I—F—RBRBEEBZREROE
B AV7ZARNZVF v ZRBELTICV— IO ROBRICEZTDENTEEXT,

FHRZHOHDIZIE, Braket ' TS CUDA-Q/NAT7UY RTSITAVTTEFERTHDLEHD,
T Amazon Braket examples Github A ® TCUDA-Q starter exampley ZZBL T<E&E ),

ROI—RAZARY NE, Amazon Braket Hybrid Jobs T CUDA-Q 7O 5 A% %179 % hello-
world Y27 TY,

image_uri = retrieve_image(Framework.CUDAQ, AwsSession().region)

ehybrid_job(device='local:nvidia/qpp-cpu’', image_uri=image_uri)
def hello_quantum():
import cudaq
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# define the backend
device=get_job_device_arn()
cudaqg.set_target(device.split('/')[-1]1)

# define the Bell circuit
kernel = cudaq.make_kernel()
qubits = kernel.galloc(2)
kernel.h(qubits[@])
kernel.cx(qubits[@], qubits[1])

# sample the Bell circuit
result = cudaqg.sample(kernel, shots_count=1000)
measurement_probabilities = dict(result.items())

return measurement_probabilities

FROHITE, CPUPZIL—F—ORILEEESZIL—KLTVWET, cOflFk, Sv7

N v 7°& /=& Braket Jupyter Notebook TO—HIICEITLET, CORIV VT NEERTTD

&, local=True EVSREICKY, O—HIIRETIAVTFHHIHEBE DO, TARNBSKROF
NY RO CUDA-Q 7ATZLNRITENET, TARNNFETLES, local=True 757 ZHlIk
ITBHZET, AWSTD AT EERTTEET, FHMICDODVWTIE, TAmazon Braket Hybrid Jobs O
BAREEl Z2RBLTLKEZV,

D—O0—RICKEZEFEY NI, ZHOEKR., FLEZHOREATL—3a2)FH3
BE. instance_config NREMEZEET D LT, FYNANTF—X > AD CPU IV
Ei1—F7420 V)Y —A&FEATEXRT, XOI—RKRAZARY NE, hybrid_job FIIL —XIC
instance_config MEREEZRET D HZEERLTVET, Y R—KREND A AZVARAT
DEFMIOVTRE, "NATVYRDIATA VARV ADRE) BSBLTLKEES VY, 1 VAZVA
BALTDVANIDWVWTIRE "TAmazon EC2 A VARV AZAT 1 #BBLTLIEE L,

@hybrid_job(
device="local:nvidia/qpp-cpu",
image_uri=image_uri,
instance_config=InstanceConfig(instanceType="ml.c5.2xlarge"),

)
def my_job_script():

LWEROBELVD—IO0—ROFESEF. CUDA-QGPU 1L —&2—TJ—90—REZZETL
£F9, GPUZZIAL—F—2BMCTSICE. NYvOUIRE nvidia Z2FEALET, nvidia
NYOTITRIECUDA-QGPU S Z1L—2—&LTHBEELE T, &IZ. NVIDIAGPU ZHR— K
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93 AmazonEC2 1 VARV AZRA T ZBIRLET, ROI—RAZARY ME, GPU A’"SREES 1=
hybrid_job AL —2%Z2RLTVET,

@hybrid_job(
device="local:nvidia/nvidia",
image_uri=image_uri,
instance_config=InstanceConfig(instanceType="ml.g4dn.xlarge"),

)
def my_job_script():

Amazon Braket Hybrid Jobs & NBI [&. CUDA-Q ZfERAL 3% GPU > X 1L —>3a>zaHYR—b
LTVET, BROATH-—NTILELFEROEEOTMEEIIILTD LT, 7—20—RON
TA—XVAZRETEE T, BROATH-—NT I E2AFHULTSIZE, PIDVXLRT VT NIC
UATOEEZMAET,

nvidia N\ OI RO mgpu A7’ 23V ERELET, chid, A7HF-—NTIL&2XITHLTDH
CHETT, WHtik GPU BDBEIC MPI 2R T2 8, ETHIIC MPI Z#8{tLTHE, £
TRE MPI ZHEETHDLENf BV ET,

RIZ. execution=cudaq.parallel.mpi ERETDET, RITE—REZEELET, LD
ZERNBZRLEDOHN, KOOD—RAZIRY RNTT,

cudaq.set_target("nvidia", option="mgpu")
cudag.mpi.initialize()
result = cudaqg.observe(
kernel, hamiltonian, shots_count=n_shots, execution=cudaq.parallel.mpi

)

cudaqg.mpi.finalize()

hybrid_job #IL—&MT. RO I—KRAZARY NIRRT &S C. RO GPU ERARNT DAY
AR VABRATRIBELE T,

@hybrid_job(
device="local:nvidia/nvidia-mqpu",
instance_config=InstanceConfig(instanceType="ml.g4dn.12xlarge", instanceCount=1),
image_uri=image_uri,

)

def parallel_observables_gpu_job(sagemaker_mpi_enabled=True):
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T Amazon Braket examples Github @ "parallel simulations; /—K 7Y 21k, GPU/NNY VT R
TEFTOVSAYZAL—23 2RI EEEIATHF-NTIILERE/NY FOIXH =2
L—>32 XTI HEZ2RLEIRY—IROYVTIILEZRBLTVET,

EFfOVE1I—-ZTO—YJ0—RZ2RTITS

JZAL—BZ—DOTARNETLES, QPU TOXRBROETICBDI ENTEFRT, F—TYN%E
IQM, lonQ. F Ik Rigetti 7/ 4 A% & M Amazon Braket QPU IV B X 3T TR LD TT,
ROI—RAZRY M, Z2—45"Y N % IQM Garnet /N1 RAICRET D HZEERLTVWET, FH
ATBE/R QPU M —EIZDWTIX, TAmazon Braket console; 2B L TS E&E L,

device_arn = "arn:aws:braket:eu-north-1::device/qpu/igm/Garnet"
cudaqg.set_target("braket", machine=device_arn)

NAT VY RDATOFMIOVTIE, "FRAY/N—FHA Ry ® TAmazon Braket Hybrid Jobs @
FRAAE #5RBLTLKEEV, CUDA-Q OFFMIC DV TIE. NVIDIACUDA-Q RFI1X &S
BLTLSEEL,
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Amazon Braket D NS 7)1 —F14 25

Amazon Braket DEEZFRTBICE. cOEIVZAVORTTIIND1—FT 1 JEREBREE
FRTEEY,

chOtIa>ORAE:

* AccessDeniedException

» CreateQuantumTask ARL —2 3 ZFHOHULEEEICTIS—AFEELELE
(ValidationException),

- SDK #EEANBELFEA

+ ServiceQuotaExceededException AXRET/NA T VY R aTHNFKKT S
« /=N YVIOAAREBVATAVR—X ML AL E 2 BE

e Python3.12 7Y 7IL—RONZTIINa—F142Y

s OpenQASM O RZ TN a—F429

AccessDeniedException

Braket ZB%{LE - EFEAL &> & 9% & AccessDeniedException ' HH AT B BEE. FIREh
EO—=IATOEATERBRWVWI—232 T Braket ZBMELELRFFEAL LS ELTVSAIEMNH
WET,

CDISBFERF. A AWS EEEICEBL T, ROEDRENBEAEThDH ZHIBL TSLES
W,

s =3 AOT IOt ARZIETHIO-IIFRLNFHDES,
s FALLSELTVAO—/LN Braket DEAZHFAET N TVBIES,

Braket DA ICO—IABED -3 L7V EATERVEE, TOREN)—232TTF
NAAZFEATDERBFTEXRE A,
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CreateQuantumTask AR L —>3a>ZHOHELEEEICIS—N
FEL FL Iz (ValidationException).

"An error occurred (ValidationException) when calling the
CreateQuantumTask operation: Caller doesn't have access to amazon-braket-..
JEVSTIS—HARRENEHEEE, BEFED s3_folder 28BL TWH & &L £, Braket
E. LW AMazon S3NTY RETL 71 v ORZBEERLEFE A,

APl IZEET VAL EEIC "Failed to create quantum task: Caller doesn't have
access to s3://MY_BUCKET), EVSTIT—ARRENDFEE. Amazon S3/NTY RO/NAH
SS9 s3:// BBRALET,

SDK e BIEL FEB A

Python N—>32([F 310 A TH B BEN H V) £9 . Amazon Braket Hybrid Jobs Tl&. Python
312 ZHBMHLET,

SDK BRUPRF—IN BRI THDI L EBRELET. /— NIV IFLE Python TF12ZHS
SDK ZE#HITBICIE. UTOON RZEITLET,

pip install amazon-braket-sdk --upgrade --upgrade-strategy eager
AF—NZEHIRICE. ROOAX RZEZEFTLET,
pip install amazon-braket-schemas --upgrade

BEDODIZAT > MDS Amazon Braket ICT7 72 AT2EEF. AWS U—<3 24 Amazon
Braket THR—RENTWVWB ) =3V ICHEENTVWBRCEEZERLTLSEZL,

ServiceQuotaExceededException AARET/\A 7 Uy R a7 H
KHTB

R—=TYRNETBRIIAL—RZ—FTFNAADOBBEFRAVFIEZBZXS L. Amazon Braket >
SAL—EZ—ICXHULTEBFRARAIVZEZRTIBDNATUY RZITHFERE BV ENHYET,
H—ERAHIROFEM-ZODVWTIEK., T04—2, OREYOESBLTLSEETL,

COIT—, FHIORDESSZIAL—EF—FNAACLRITIEARRARAIEEHRONAT )Y R
TIATTEFTLTVBBEICRETDRENHYET,

CreateQuantumTask AR L —> 3 ZRUEHL EEZEICIZ—AFEL LU £ (ValidationException). 265
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BEDIIL—F—FNAACHTIRAKREFRRAVOBZHERTHICE. ROO—RAIICTRT X
512, search-quantum-tasks APl ZHAL £7,

DEVICE_ARN=arn:aws:braket:::device/quantum-simulator/amazon/svl
task_list=""
for status_value in "CREATED" "QUEUED" "RUNNING" "CANCELLING"; do
tasks=$(aws braket search-quantum-tasks --filters
name=status, operator=EQUAL,values=${status_value}
name=deviceArn,operator=EQUAL,values=$DEVICE_ARN --max-results 100 --query
"quantumTasks[*].quantumTaskArn' --output text)
task_list="¢$task_list $tasks"
done;
echo "$task_list" | tr -s ' \t' '[\n*]' | sort | uniq

Braket > F*/NA ABIDJEICIEET D T, FINARICKRL TERE N iz X XD % Amazon
CloudWatch X KUV ATRRIDEETEET,

CNSDIZ—ARELBVRIICTRICE, ATZRITLET,

1.2 2AL—3F—FNAADEABEFRAIVBOY—ERAIA—F0BMZERLET, COERE
& SV1 FNA ARAICOABBHENET,
2. 1— RA® ServiceQuotaExceeded O HIAZEMEBL, BHETLTLSEETL,

J—RNT YDAV ARATAVR—F MBBEL < B2 235

AN
[==|

=K7YV O0O—BOOAVR—FD MIEEL BB HER. UTZHLTKEZL,

1. ERERLRBEELLE /- NIV UZO0—-AIRFATICEADO—-—RLET,
2. /=T VY VAVARV AZFLLET,

3. /mhNTYIVAVARY A%ZHIBRLET,

4. BIOBETHLW /=N TV IAL VAR AZERLET,

5. /—hTYUBHLVAVARAILTY Z7O—RLET,

Python3.12 O TF7 Y7L —RONSZ TN 1—FT142Y

5%A:2026 €1 A 218

J=KNTYVIOAL VARV ATAVR—Y NI BEEL B < B 15E 266
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2026 & 1 A 21 BLAM, Amazon Braket d3XTHD/—KR TV UA U ABZVAEXZ—I ROV
T+ 4 X—2 (Base, CUDA-Q, TensorFlow, PyTorch) ® Python 524 A% 3.10 15 3.12 (C
TYTIL—RULET, COHARTRE, BHUEERMEOBEOHRREZRLET,

cOtEUTaCORE:

« —RNBIZ—XYt—2

« Braket VX—J R/—KT VY

NAF DUy RZa7FOL—&
 Bring-Your-Own-Container (BYOC)

Braket /—RNT Y VAV ABRVADTYTIL—R

—BN BT — XYy +=—>
SDK Python N\—> 3V OF—BHIS—
I<z>—:

RuntimeError: Python version must match between local environment and container. Client
is running Python 3.10 locally, but container uses Python 3.12.

JRE: Braket SDK &/ — K7V U/ Python 3.10 ZR{TLTWd e ZBRBELEL LN, NA1TUY
R3 70257 F& Python 3.12 2T L TVE T,

BRREE: /—RT v O% Python 312 IC 7Y 7L —R92H, Python3.10 AV FTFHICEELF
9. 777

Cloudpickle > U 7 JL{L TZ—
I7—:
TypeError: code() argument 13 must be str, not int

JRA: SDK #&:FE& /N4 /NAT B &, Python 3.12 ® CodeType AV AR TV RDOEEICK
t). cloudpickle & Python 3.10 &£ 3.12 DETIA—RES UTIILTEEL A,

FEREE: /— N7y oAV TFHHRELU Python N—2 3V ZFEALTVB E2BRALET,

BE: 267
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Braket YZ—Y R/ —KNT v o

Python 3.10 T Braket /— N7 Y VA VARV AZRITL, N\AMT7UY RTaTEHEETD L,
a7 TN TF7FILRNTPython 312 ZFERATBLSICK 2L, N—23a>F—HIT—
FRELET,

R 220FT2azsHABUERT,

1. [HEE] Python 3.12 THLW ./ —KNT Y O AL AR ABEEMR T % - Braket Notebook Instance
Upgrade ZZBL T<IZE W,

2. Python 3.10 A>T FHFADOEVE® - "NAT7VY RTaT7FIOL—2, 28RBLTLKEEV,

NAT VY RIa7TFIAL—&

@hybrid_job AL —XZFEATBICE. RED Python /N\—2 3 A" T F O Python /N—
DAVE—RITBRIMBENHYET,

F73> 1:Python 3.12 AT F =2 FERA T3 (HE)
BWEZ Python 3.12 IC T Y 7Y L—RUEBA, BHORXY (F7 AL NOBE) FERENET,
F723> 2:Python 3.10 AT F =2 EHT 3

Python 3.10 Z##E# 92 HEN HBHE k. Tehybrid_jobdL—2R T image_uri/NT X—2 %8
THICEELET,

Python 3.10 A7+ &7

AX=DF 27

Base 1.0-cpu-py310-ubuntu22.04

CUDA-Q 0.12.0-cpu-py310-0.12.0

PyTorch 2.2.0-gpu-py310-cu121-ubuntu20.04
TensorFlow 2.14.1-gpu-py310-cu118-ubuntu20.04

ROBIE, us-west-2 V=23 DI/FETT,

Braket VX—I R/ —KT v 9 268
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74 X—2 URls:

Base: 292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-braket-base-jobs:1.0-

cpu-py310-ubuntu22.04

CUDA-Q: 292282985366 .dkr.ecr.us-west-2.amazonaws.com/amazon-braket-cudaqg-
jobs:0.12.0-cpu-py310-0.12.0

PyTorch: 292282985366 .dkr.ecr.us-west-2.amazonaws.com/amazon-braket-pytorch-
jobs:2.2.0-gpu-py310-cul2l-ubuntu20.04

TensorFlow: 292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-braket-tensorflow-
jobs:2.14.1-gpu-py310-cull8-ubuntu20.04

£l

from braket.jobs.hybrid_job import hybrid_job
from braket.devices import Devices

device_arn = Devices.Amazon.SV1

@hybrid_job(
device=device_azrn,
image_uri="292282985366.dkr.ecr.us-west-2.amazonaws.com/amazon-braket-base-
jobs:1.0-cpu-py310-ubuntu22.04"

)
def my_job():
pass

(® Note

« Python3.10 AV T F RS EHREMATEXRITN ., BEFREZTEThELA,
o« "PIDVAXLARVVT R NORBZERT D1 Z2SBLTEETV,

Bring-Your-Own-Container (BYOC)

Dockerfile ' &HT DR T %#3F D Braket VRX— RAX—2 2 EALTVSIBEE, 2026 51 A 21 H

LBRICBBETDE, Python 312 THR—KRENTVBR A X=DHFTINENET,

Python 3.10 THR—KREN TS Braket YX—2 RA X =D Z#FT S I(CIE. Dockerfile ZEH L

x5

Before (7 ¥ 7°J' L — R#IC Python 3.12 ZE{8):

Bring-Your-Own-Container (BYOC)
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FROM 292282985366.dkr.
FROM 292282985366.dkr.
FROM 292282985366.dkr.
FROM 292282985366.dkr.

ecr.
ecr.
ecr.
ecr.

After (Python 3.10 TR7F):

FROM 292282985366.dkr.ecr.
py310-ubuntu22.04

FROM 292282985366.dkr.ecr.
py310-0.12.0

FROM 292282985366.dkr.ecr.
py310-cul2l-ubuntu20.04
FROM 292282985366.dkr.ecr.

us-west-2.
us-west-2.
us-west-2.
us-west-2.

us-west-2.

us-west-2.

us-west-2.

us-west-2.

gpu-py310-cull8-ubuntu20.04

amazonaws.
.com/amazon-braket-cudag-jobs:latest

amazonaws

amazonaws.
amazonaws.

amazonaws.

amazonaws.

amazonaws.

amazonaws.

com/amazon-braket-base-jobs:latest

com/amazon-braket-tensorflow-jobs:latest
com/amazon-braket-pytorch-jobs:latest

com/amazon-braket-base-jobs:1.0-cpu-

com/amazon-braket-cudaq-jobs:0.12.0-cpu-

com/amazon-braket-pytorch-jobs:2.2.0-gpu-

com/amazon-braket-tensorflow-jobs:2.14.1-

Braket /— N7 Y OA 2V AZAOTY T L—R

Python 312 IC7 Y 7L —REBICIE. ROFIBEICHWVWET,

/A Important

=TV VAV ARY AZHIRTBEIC, RETRIINTO/—RNTVIETT7AI)ER
TDVO0—RLTVWARCEZRALTLKEEZV, HIRRBICZOT—REZEBRITDERFTESR

BhAo

1. EREEREELE/—NTY U ZO-NIRFATIEXVO-RLET,
2. /=T YV IAVARV AZFLLET,
3. /—mhTYIUAVARY A%ZHIBRLET,
4. BIOBETHLW /=N TV IAL VAR AZERLET,
5. /—hTYUEHLVWAVARAILTY Z7O—RLET,

OpenQASM O RS 7N a—F714>2Y

COEU3a Tk, OpenQASM3.0 ZFEAL TVBRRBRICIZS—HARELEBEICKRIDODNS T
A—TFT42TOENIOVTEHRBALETD,

Braket /—RNTYOA VARV ADT Y TIL—R
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cOEVIVORE:

e AVIIN—RAT—KXBMDIZ—

« E#HL A& qubits DTS —

« Y qubits £{RFE qubits ZBEET B TVRDCEZRTI LT —

s A—7OJ0JALATHRRERATZEIVVIARNTRDELEEIC qubits ZRIETRD EICKBDTITT—
» Classical and qubit register limits exceeded error

c RYVADHIICEENB T ZIINFN BV EEZRTIS—

« BENBRY DACRKAT AT —hABVCEETTTIS—

o BEWEARY VAICYE qubits BV ERRT TS —

o BB TZIXIC Tbrakety AV EERTIS—

o B—qubits ICIEFA VT Y IVREBERTERVCEERT TS —

¢ 2 DM qubit — b DY qubits A"EFRE N TVEVCEZTRTIT—

* LocalSimulator DY R—KNICEET2ES

o
I

ha |

A2ON—RAT—RXNDIZT—

Braket [C[EIRTE. OpenQASM 7OJ S LAV IIN—RTEZIBRES—RSATZVTI7MILEH
WEEBA. BIZE, XOBITEN—H—IZ—ARELTVET,

OPENQASM 3;
include "standardlib.inc";

COOA—REATOIZ—AYvtE—>2%245HLUET: No terminal matches '"' in the
current parser context, at line 2 col 17.

EHL W qubits DTS —

T INA AMBET requiresContiguousQubitIndices A" true ICEREENTWAF/NA AT, B
BELTWER qubits ZFFATHE, T5—DFRBELET,

2X1L—R—&IonNQ TEFREAVZERITLTVBREEIL, XROTOTTLZERTITDE, I5—
AFRUH—ETIhZFT,

OPENQASM 3;
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qubit[4] q;
h q[0];

cnot q[@], q[2];
cnot ql[e], q[3];

CcOOA—REFUTOIZ—XYvtE—T%Z4EMLET: Device requires contiguous qubits.
Qubit register q has unused qubits q[l1], q[4].

I qubits &1R2E qubits ZBES B TVWA EZRTIT—

BLU 7077 ATYE qubits £1RME qubits ZREET D R@FFFTEhBVESD, I5—&AKWE
?ro 3(09:]'—|<ﬁij:f5"4E€EﬁiL/35?fo

OPENQASM 3;

qubit[2] q;
cnot q[0], $1;

CcOOA—REUTOIZ— XYy tE—2Z4ERUET: [1ine 4] mixes physical qubits and
qubits registers.

B—7OZATRERRATEZVIIARNTRELEEIC qubits ZRET S
CEILLBDIT—

B—7O07Z7ALATRERRATZVIIANTREELEEIC qubits ZATRHNICHET S E, I —HFR
ALET, ROOD—REFIZ—2EXLFT:

OPENQASM 3;
qubit[2] q;

h q[@];

cnot q[@], ql[1];

measure q,

#pragma braket result expectation x(q[0]) @ z(q[1])

COO—REUTOIZ— XY tE—2JZ4ERUET: Qubits should not be explicitly
measured when result types are requested.

YIE qubits & {RAE qubits ZBESETVWR &R RT IS — 272
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Classical and qubit register limits exceeded error

1 20EHEHLDARE 1 DO qubit LZAZDOHAFAENET, ROO—REFIZT—Z2E/KLE
ERD

OPENQASM 3;

qubit[2] qO0;
qubit[2] qi1;

COA—REFEUTOIZT— Ay tE—2%Z4ERUET: [1ine 4] cannot declare a qubit
register. Only 1 qubit register is supported.

RY DAOBICEEBNE T ZIINBVCEEZRT IS —

EORY DADQHEICE, BENBTTIRERTIBEN HVET. ROOD—REIZ—ZEHLE
EE

box{
rx(0.5) $0;
}

CHOOA—REFUTOIT— Ay tE—TJZ%EHKLUET: In verbatim boxes, native gates are
required. x is not a device native gate.

BRENBRY DALRATATTF— N BVWCEZTRTIT—

BENBRY VAR, AT AT —NEYE qubits FRETT, KOIA—REFFRAT 175 —
RIZ—Z2ERLET,

#pragma braket verbatim
box{

x $0;

}

COOA—REUTOIZ— XY tE—2JZ4ERUET: In verbatim boxes, native gates are
required. x is not a device native gate.
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BREHZRY U AICYE qubits FBVCEERTIT—

BENEARY JAIZEYENZ qubits ABETT, ROID—RIE, WE qubits "3V EZRTT
T—EERLET,

qubit[2] q;
#pragma braket verbatim
box{

rx(0.1) ql[o];
}

COO—REFEUTOIZ—XYvtE—TZ4EHLUET: Physical qubits are required in
verbatim box.

BENBZTZIXIC Torakety Wl EBRRT IS —
BENB TSI Tbrakets EEHBUEFHYET, ADI—REIS—#£HKLET:

#pragma braket verbatim // Correct
#pragma verbatim // wrong

COOA—REFEATOIS—XAvtE—2%ERUET: You must include “braket” in the
verbatim pragma

B—qubits ICEAM>FTYIOAREERTERVWCEEZRT TS —
B— qubits ICIEA >V TFYIREERTETELA, ROOD—REIS—Z4EKLET
OPENQASM 3;

qubit q;
h ql0];

COO—REUTOIS—%Z4%KLET: [1line 4] single qubit cannot be indexed.

212U, B— qubit BAICE., ROKSICLTAVTY IREERTEXT,

OPENQASM 3;

BEENERY U AIZYIE qubits ARV EZRTITT— 274
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qubit[1] q;
h q[0]; // This is valid

2 DM qubit 7'— N DYIEE qubits FEFE A TVEBEVWIEZRI IS —

YIE qubits ZFEATBICIK, £
device.properties.action[DeviceActionType.OPENQASM].supportPhysicalQubits
BEFIVIIBRETTINAANYIE qubits ZEAL TVWB & Z2fEFRL. RIC
device.properties.paradigm.connectivity.connectivityGraph £ I&
device.properties.paradigm.connectivity.fullyConnected Z2F I v UL TEHRI S 7
ZHFELET,

OPENQASM 3;

cnot $0, $14;

COOA—REFUTOIT— XY tE—TJZ4EHKLUET: [1ine 3] has disconnected qubits @
and 14

LocalSimulator DH7R—KNICBI T2 &S

LocalSimulator &, QPU LG A FN R I 1L —Z—TRAATEEL OpenQASM D
EBEBHBEEZHR—RNLTVET, XROFIICRITIXSIC, 7OFFAIC, LocalSimulator (CMD &
EEOSERENEENTVIHEAE., BENFRRENET,

gasm_string = """
qubit[2] g;

h ql@e];
ctrl @ x q[0], q[1];

gasm_program = Program(source=qasm_string)

—®J—RI&. TThis program uses OpenQASM language features only supported in the
LocalSimulatory EWSEEEERLET, ChSOBED—FIE, QPU LA FI R
TI1L—Z—TRUYR—PFENRTVEBEVAEENFHYET,

HR—KNENTLS OpenQASM HEBEDEEMIZ DWW TIX., TLocal Simulator T® OpenQASM 0 &
EEBEDYR—K R=DZSRBLTSEETV,

2 DO qubit 7'— N DY qubits A EHRENTVEWCEZRTIT— 275
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Amazon Braket OtzF 1) 57 4

TOIZTREFIVFTAHNRBRBEAWS T, BSFKEFAWS, EF1VFT 1 Z2HREERTD
BEBOEHZERIETLSICBEENET—RER— XY ND—DOT—FTIOFvHSX)Y R%E
BosnFET,

EFIVT A, BFHKE AWS SEROBOERARETI. EERAEETILTRECNZISD
ROEFIVFABLTIZTRAOEFIVT A EHALTLERT,

c VDT RDEFIVTA -AWSIFE, TAWSH—ERZRITIBDAMVTITARNTIF v EZRET
PEFEZHVETAWS VTTUR, . BEENLLICEATEDT—EAAWS ERHLET,
H—RN—=F 1 —OEEEE. A WS AT FATATATSALAAVTSATOATATS LD
—RELT, BHOEFIVT OB ZERNICTAMS KT, Amazon Braket (ZiEF
TNBDAVTSATATOATSLOFEMCODVWTRK, "OAVTSATA7OTZ LAWS IC&
DRREENDY—EAIA T AT ATATZ L BBRBRLTLSEEV,

s UTIRAGEFIVT A -BEHKOEEE. FATD AWSH—EAICK>TREVET, &
2. BEEE., BEROT—20OMEM, DEOEH, SR EATRELEES LUREZEDM
NERICOVTEEFTZHVET,

CORFIXTNE, Braket ZERATAIRICEAREEFIN ZEAITZ HF EZEBIDNICKRIULS
F9, EFAVTABLTAVT AT AOENEERTS1-0IC Braket ZERET D HEZ AT
NDERNEYOVTRLUET, £, Braket JY—ANDEZR) T EREICEID>MD AWS H—E R
DFERFECODVTERBALET,

OtV IACOAB:

s EFIVT1OEEHE

- T—2RE

s T—2KE

« Amazon Braket \O 7Vt AZEET S

« Amazon Braket DY —EAXU > 20—

« Amazon Braket D 1 754 T 2 ARiE

« Amazon Braket TOA V7 ZARNZIOFYEFa1 VT4

« Amazon Braket \— RO I F77ONAZ—O+EF1 T4

« Amazon Braket M Amazon VPC T RARA4 2 K
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t¥1)F1OEEHRE

tFI1VF1 ., BEERE AWS BEEROENEFRETT, EFHREEFILTRE., CchZEITIR
NDEFIVFABRCI9TTRADEFIVFAELTHBLTVET,

c DT RDEFIVTA -AWS F, AWS DH—ERX TRITENDA 2V TITARNSIF v ZRE
FTHIEFXZHVETAWS VTTR, ., BEHENRLICFEATEDT—EXAAWS £RHLE
To U—RN—FT 1 —OEEARF. AWS AV T FATA7OZL O—RELT, ¥V
TADENHEEEHRNICTANS KRTKRILL £9, Amazon Braket (CERAE N2 A 75/4T7 >
AZ7O7ZALICDOWTE., TAWS OV 7 SATVATATSAICLBDR/REBFRNOT—E A, &
SRLTLSEEY,

c DT RHADEFIVFTFA -COAWS AV TTZARTIF ¥ THRARNEATVWR DT OVICH
TEIHHZHISFTIOEBEERNDEETT, cOAVTUVICE., AWSOY—ERXFEATD O
TFIVTAIREBSLVEBRAIVNEENET,

5 — 2R

EEHEEETIL. Amazon Braket AWS TOF—ZRBIZEAETIAET, COEFITHAEINT
WBKSIC, AWSREIXRTHD 2#RITIT2IO0—NILAVTSARNSIVF+2REITZIEEND
WETAWS VTR, Y-, COAVTTZARNZIVFYTRANEND AT OVICHT
PEBEHMBEIZDEEIN HYET, T, FATS "TAWSOH—ERX, OEF21VFTAEREL
BEEARAVEI—HY—OEFERVET, F—RTTAN—0OFMCOVWTIE, Data Privacy
FAQChinay ZZB L T<EEV, BMICHETHTF—XREBEICETBEHIC OV TR, General Data
Protection Regulation (GDPR) Center 228 L T IE& L\,

T—2REOBMNT, RIEHRZREBEL AWSTHIUN, AWSIAMTPAFoTATAEZ—
F /=& AWS Identity and Access Management (IAM) ZFEAL TEY O 1——%28ETD LD
BOLET, COFEICKY, ThEIhODITEETIDEDICHAELREROAKAN G I—H—IC
HEThET, &, AOFETTF— R Z2REITDELEELEHHOHLET:

« BTNV NTSHEZRFEL (MFA) 2L X T,

- SSLTLS #FEALTAWS UY—REBELET, TLS12 BRETI A, TLS13 ZHEL &
P

« TAPIED—Y—-TFTOT4ET4OOJREREFREL £F AWS CloudTrail, CloudTrail SE# % {F
AULTAWS 7IO9TAETAZFYIFvyIB5ECOUVTIE. " AWS CloudTrail 21— —H 1
R OCloudTrail EEFFDER 1 22BL T EET L,
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« AWS BBtV Va1—->3>eE, ZOHOIXNTOF7AFLMOEFIUT 4O MO ZEH
LET AWS o —E R,

« Amazon Macie BENDFELBZEBEThtttF1UFT 4 H—ERAZFEALEFT, < s5lk. Amazon
SIICREFEENTVERHEZRT—XORBREBEREZZELET,

e AXVRSAVAVE—TIAARAERLFZAPIAWS ZNLTICTO9EATHEEIC FIPS 140-3 1
IEEADES{LED 21— A BERFEEF. FIPSTI> RKRA U NEFEALET., FATFRER FIPS
IV RARANOFEMBICOVTIEE, TEPBFERVLIBHEE (FIPS) 140-31 2B LT EEV,

BEBEDEX=I)ITRLABEDBUELIBREHRE, 27, LR [BE 71— RBEDE
HERXOTFARN T A= RICEHBV L ZHBSEHOLET, ik, J>VY—I, API, £
=% SDK %#{#H L T Amazon Braket AWS CLIE =kt AWS OH—E R 2FEHAT2H8EEHK
T9, AWSSDKs 27, FERREIICEAETNZBHEBRODTFARN T A —ILRICADLEF—
RiE, BRELEZHOTICERAEABZBEENF HYVET, AFT—/N—IC URL ZIRHHITBEE. ¥
DY —N—"AQVIIANERIITEDELSIC, FIAERZ URLICEDBV L ZEM<BEHLE
E

T — 2R F

90 H#. Amazon Braket l&, EFRXAVICEE[MITSNTVRIIXNTODEFRXAYV IDBRTED
HOXZTF—REBHNICEHIBRLET, COT—RZREFRIV—OEREL T, ChSsDRAVER
BESINTY NMIREENEETEZTTAHA. Amazon Braket AV =LA SOBRETIEFEBETE &L
TV)ED,

SSNTYRNZ0 BULEREFEhZIBEEFIAVERRIIT IV EATZIMLEN HBZH5EEF. ZA
J7DEXDT—RCHETEIZOMOXRT—ZOEGNOL I - RERFIIZLENHYNET, &
T BAETICEHRERFL TISEETV, TORFENLEREZEAL T BET—XZHBTE
£9,

Amazon Braket \O 7 VA %ZEET S

CDETIE, Amazon Braket DT, FLRBEN I —H—BRTO-ILOT I AZHIRT S I
HICHEBTIOEAFAICOVWTHALET., 7THU NAOEEOI—H—FLEO-IICHE
BT IVLAFNENAE (FLEFIER) TEEFT, chEITIICEK., BEOEI 3D THETDILS
2. PHONAOZE TS 1—H—FEO—)LICET & Amazon Braket RS —Z2T7 XY FL
S
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AIIE%&ME LT, Amazon Braket ZEMICLE 9, Braket ZERICTBICIE (1) EBEEREZF -
TW3 D, (2) AmazonBraketFullAccess 7R > —A"ElV) TS, Amazon Simple Storage Service
(Amazon S3) N7 Y R E2ERTIHEREZF >TWAI1—H¥—F@FO-)IeLTH1 1L TL
e\,

COEIZIAVOREAE:

« Amazon Braket ®'J YV —A

- /J—K7voeOd—)L

« AWS Amazon Braket ® YXX—2 R7ARU S —

s HEOTFNAANDI—HF =T IOtRAZHETD

s BEQ/—KNTYV DAV AZVANDIA—H—TFT O RA%HIRTS
« BEDO SSNT Y MAQI—H—-TIUAEFIRTS

Amazon Braket ®'J Y —A

Braket &, HERXRATDVY—RA, DERYEFRATVVY—RZEHELET, COAWS VY —AX
A7D)Y)—AZR—L (ARN) XD EH VY TT,

« )Y —A%: AWS::Service::Braket
« ARN IE# %K arn:${Partition}:braket:${Region}:${Account}.quantum-task/${Randomld}

J—K7voeO-—-)

Braket Tl /—RNT7 YO DVY—RARA T ERATEET, /—KN7 Y UIF Amazon

SageMaker Al JY —AT&H'), Braket ¥ HRETEET, Braket T/— KT vV EFEATDIC

l&. AmazonBraketServiceSageMakerNotebook THEZ BN VWA IAMO—-I)IZ2EETS
RENFHV)ET,

J=RT VU RERTBICE,. EREERERF DO-NZFEATIDL. ROAVFTAVRUS—HT
ZYVFENTVBRO-INZERTILEN H)ET,

JSON

{
"Version":"2012-10-17",
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"Statement": [
{
"Sid": "CreateTheRole",
"Effect": "Allow",
"Action": "iam:CreateRole",
"Resource": "arn:aws:iam::*:role/sexrvice-role/
AmazonBraketServiceSageMakerNotebookRole*"
}I
{
"Sid": "CreateThePolicy",
"Effect": "Allow",
"Action": "iam:CreatePolicy",
"Resource": [
"arn:aws:iam::*:policy/service-xole/
AmazonBraketServiceSageMakerNotebookAccess*",
"arn:aws:iam::*:policy/service-xole/
AmazonBraketServiceSageMakerNotebookRole*"
]
},

{
"Sid": "AttachTheRolePolicy",

"Effect": "Allow",
"Action": "iam:AttachRolePolicy",
"Resource": "arn:aws:iam::*:role/sexrvice-role/
AmazonBraketServiceSageMakerNotebookRole*",
"Condition": {
"ArnLike": {

"iam:PolicyARN": [
"arn:aws:iam::aws:policy/AmazonBraketFullAccess",
"arn:aws:iam::*:policy/service-xole/

AmazonBraketServiceSageMakerNotebookAccess*",
"arn:aws:iam::*:policy/service-xole/
AmazonBraketServiceSageMakerNotebookRole*"
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O—)LZERTBICE. "/ —hTVIEERTD) R—DJICEHENTVRFEICRSH, BEE
ICERL TES5VWE T, AmazonBraketFullAccess R —HAO—I)LICHRFENTVWD C & 2R
x£9,

O—)LZERLES. SEBEBITRAINTO/ —RNITvoTEOO-IILZBINATEET,
AWS Amazon Braket ® YZ— RARDS —

AWS BEERD)I —F, LK > THERBIRVOPEBEEBENDZAZRTOVRIS—TF AWS, AWS
BEAR)—F, I—Y—, JI—7", O—NLNICT IV EAHFAQOE ) HTERBTEDLSIC, <L
O—OBEI—AT—AILT VAT EFETEIRSICERFAETIAhTVET,

AWS EIERU S —F, INXNTOAWS BERIEATED LD, BEDI—AT—ALCHL THD
BIEOT VAT AZNAELBVEEN HHEICEERELTKEEZY, I-AT—ARICEEOHAZR
N—EER)—ZERLT, TVEAFAZRVIAC L ZHEBOHLET,

AWS EBERV L —TERBENTVBR T IV EAFAREETEXREA, FAWSYZR—DI RKRDD—

TERENLETIVEAFTAWS ZEHITDE, RUZ—HFTEYFENTVWBRIIXNTOTUIN
LID(A—H—, JIL—7". O-J)ICEELET, AWSF. FILL FiEEFEchsH, FL L API

FARL—232 AWS O —EANBREOH—EATHERATEDRRSICBE 2 LEEIL, AWS YXR—
DRRVD—Z2EFHIBDAEMENE<KY KT,

FHECOVTE, "TIAMI—Y—HA R, O TAWS NZR—I RARUZ—) Z2ZRLTSEEL,

NEY D

« AWS Y X —2 R7R 1 2 —: AmazonBraketFullAccess

« AWS Y X—2 R7R!) 2 —: AmazonBraketJobsExecutionPolicy
« AWS Y %x—2 R7R1) < —: AmazonBraketServiceRolePolicy

« AWS Y Z—2 RR 2 —(ZxF % Amazon Braket O E#i

AWS Y Zx—= R7R1J 2 —: AmazonBraketFullAccess

AmazonBraketFullAccess 7R 1J > —I&. Amazon Braket AR L —> 3> OEREZENFESLET., ChiZ
. RDRRVICHTBDTIOEAERNIEENET,

« Amazon Elastic Container Registry #* 5 > 7+ &4 7> 0— R ¥ % — Amazon Braket Hybrid
Jobs BEEICEAET MDAV TFHAX—T2HmAM>TX I O—RLET, AVTFE
Marn:aws:ecr:::repository/amazon-brakets; OFKIZERLL TWBHEHNF BV ET,
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« AWS CloudTrail O Z2RETH - VTVORAKBREFELE, XKNUORAT714)ILEZ—0F7AN, OF
ARYNDTANRITICMAT, IXTOHA, BB, BRE—BRRT7IV>3>, AWS
CloudTrall QT 7 7 A NIZE, FHDY NTRHREL TN TD Amazon Braket APIZ7 VT 1 ET 4

DEFENEENTVET,

- O—-)IZEFALTVY—RZHHTSE —H—EARICDOENhO0-ILET V> MIEK
LET, H—ERIZUVVcnizO-)k, 1—F—ICRD>TAWS DY —RIZT7IEAT
ZFTF, Amazon Braket Y —EATOAFERATEET, £/, IAM O—JL%& Amazon Braket
CreateJob API ICEL =V), O—)L%Z4ERK L T AmazonBraketFullAccess IC A J—7REE hi-
RUD—z2O—-)LIZT7RYFLEYLET,

« THIORNOERARROT 774N 2EBTZLHIC, OJ I —7eQJ4 R NEERL, O
JIN—TREVIT)TD - FTHD> MO Amazon Braket ERRRICEET 2O BREER. &
B, BRERRLET, N\A7Uy RZaT7TATIIL—TOANIIRZVTILET, BEY%E
Braket NAZEBATHY, OJF—2NEEZTREICL FT, CloudWatch LXKV I AF—2 %
BRELEY,

« Amazon S3 /N7 VY MCF—ZREERL TREL. TJ"\'C(D/\"TJ NE—8RRITD —S3/NTY
I\’Eiﬂfﬁkl/t_ W, TADRNADOSINTY NE—BRRLEY, %ﬁub‘ amazon-braket- T E
ThHOVRAOEEZEDONT Y |\t0)|5'3'C‘7J'7'PI7 REEBELAKQLEYLET, s DER
Li Braket ICk V), LEBENIEEFRAVOERZECT7T7AILENTY NREOBTHULANT
EBDLSICTRLEDHDICHKHETT,

- IAMO—)LZEY -IAMO—)L%Z CreateJob API IZELE T,

« Amazon SageMaker Al /— K7 ¥ 2 - Tarn:aws:sagemaker:::notebook-instance/amazon-
braket-3; A5 Y —ANEBEIZEEND SageMaker /— KN T Y IAL VAR ARERB LUVUER
LET,

s Y—ERU *—R %KY S - SageMaker Al /— K7 ¥ U & Amazon Braket /\1 7 1)y RT3
T2ERTDICE, VI—ARBHNTHIRNDIA—R2BBADENTEEE A,

s BROREZERTITD-DJ—IV0O—REZEEITHENIC, EF/\—RIOIT7IANEERL TFHHE
LET,

CORIVS—OTIEAFAE. "AWSYZ—I RARUS—DUTFPLVAL D
T AmazonBraketFullAccessy THEFRL TS EE L,

AWS Y x—2 R7R 1) 2 —: AmazonBraketJobsExecutionPolicy

AmazonBraketJobsExecutionPolicy 78 1) = —I&. Amazon Braket Hybrid Jobs TEAE N3 U T NOSE
TO-IIOEREZNELET,
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« Amazon Elastic Container Registry #* 5 1> 77X~ 0— K9 % - Amazon Braket Hybrid
Jobs MEEICEAET DA THAX—DEFZAM>2>TH I O—RTBER,. A0TF R
Marn:aws:ecr:*:*:.repository/amazon-braket*; OFERICERLL TVDRENF HYET,

s PHOURNOERRROAT 7 74N E2EBTZHIC, OJTI)IN—7EQ7 4R NEERL, O
JON—T7TRHNEII)TS-THJ>NDO Amazon Braket ERRRICET 2O 18R EER. &R
F, BLRUOXRRLET, N7V y RZa7JOTIIN—TOXNIVIOREZOVTILET, BEY%E
Braket N AZEATHY, OJF—ZOBREZAREIZLET, CloudWatch ICX KU I RATF—R %
BELEXRT,

« Amazon S3 /N7 Y NCTF—REZRFETD —THIOMAOSINTY hE—BRTL., BEH
amazon-braket- THEDTHIY NAOEZEONTY NREDBTAT IO RN ZHULANLE
To CNSDIHERIE, Braket ik, MBENEEFRRAIVOERZSL 774N EZNTY RNE
DETHULANTESRDRSICTHEHICHETT,

c AMO—)L%ZEY -I1AM O—J)L% CreateJob API ICEL £9, O—JLIE arn:aws:iam::*:role/
service-role/AmazonBraketJobsExecutionRole* DFERICHE> TVWBDRENF H V) ET,

CORV—OT IV AFAZRTTDICE, TAWSYR—IJ RRUZ—DUTFPLVAL O
" AmazonBraketJobsExecutionPolicy ; ZZ8B L T &L\,

AWS Y Zx—2 R7R 1) 2 —: AmazonBraketServiceRolePolicy

AmazonBraketServiceRolePolicy 7R ') > —I(&, Amazon Braket ZXL —> 3> O#ERZFTELF T,
chlllF. RORRAVICHT BT IV AERNIEENETET,

« Amazon S3— 7 AU NHADONTY NZ—ERRL, amazon-braket- THEDBH TEED
NTY NEDBTHT IO ZHUL ANT ZHER,

« Amazon CloudWatch Logs — OJ J I —7" =K. —BXRTRL LY, BETIOTARN)—L%E
ER L 7=V). Amazon Braket AICHERE MO IN—TICA R NEBEL 12V) T2 1ER,

HB—EBRACUOEnNEO0-)LOFMICOWVWTE., "AmazonBraket —E AU O0—)L) #5
BLTLEEL,

CORV—OT IV EAFTZRTTDICEKE., TAWSYZR—I RRUS—UTT7LVAT O
" AmazonBraketServiceRolePolicy ;s 28R L T<E&E L\,
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7ROV N—HA K

AWS Y Zx— RRJ 2 —IZX 9 % Amazon Braket D EF

ROEKE, COY—ERANCNSOZTENEHZRHBL EESA SO Amazon Braket ® AWS Y
Z—YRARUD—OEFHICEITHFMAEZRLTVET,

£E

AmazonBraketServiceRolePolicy - 1J
V—RAEBR) S —

AmazonBraketFullAccess - Braket @ 7/
IWTOEAR) S —

AmazonBraketFullAccess - Braket @ 7/
IWTOEAR) S —

AmazonBraketFullAccess - Braket @ 7
IWTOEAR) S —

AmazonBraketFullAccess - Braket @ 7
IWTOEAR) S —

AmazonBraketFullAccess - Braket @ 7
IWTOEAR) S —

AmazonBraketJobsExecutionPolicy -
Amazon Braket Hybrid Jobs ®/\ 1A 7
Iy R TRITRYD —

B

Amazon S3 & & T CloudWatch
AT T o< 3 "aws:Reso
urceAccount" : "${aws:Pr
incipalAccount}" &A1 —7"A
EmEhEL i,

"pricing:GetProducts" 7 73>
FEmMENEL L,

S3 DT V< 3IC "aws:Reso
urceAccount": "${aws:PrincipalAc
count}' RHEAI—7HFEME h
FU L

servicequotas:GetServiceQuo
ta & & T cloudwatch:GetMetr
icData 77> 3> EMEhE
L%,

FRAENTLS Amazon S3 /\
TYRNERRBLUORETS -
& ¢ s3:ListAllMyBuckets 7 7 &
AFAFEMENEL L,

Braket &, service-role/
INA%ZESHS LS AmazonBra
ketFullAccess @ iam:PassRole
TOEAHFTZEELEL I,

Braket T, service-role/
NAZBEDHDEDIZ/NA1TIY

SEF)

2025 7H 11 H

20254 A 14 H

20253 A 7H

2023 3 A 24 H

20223 A31H

2021 11 A 29

H

2021 £ 11 A 29
H
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rE

Braket, ZENBH % BHA

BEDTNAANDI—Y—T I EAZHIRTS

Sk

R a7E470—)L ARN A E#H
ThELE,

Braket l& AWS ., BIERIJZ —
ODQEODEMEEﬁtSl/iLITCO

2021 £ 11 A 29

A—Y—DOT 7t AZEED Braket T/NA AICHIRTZDEDIC, PO EAHAZERTZIRI)S —
ZREDIAMO-ILICEMNTDZEANTERT,

LTO702a>zfRTEXRT,

« CreateQuantumTask - BELETFNA ATOEFRZAIVDERZIEEFLET,
« CreateJob-EBELEFNAATONATIY RZaTOEREEEFLE T,
« GetDevice-EBELETF/NA ADFMIMBEND D EZEBTLET,

LT, AWS 7AHD> b 123456789012 IZX L, IXTD QPUADT VA ZHIRT 36T

ER

JSON

{

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Deny",

"Action": [
"braket:CreateQuantumTask",
"braket:Createlob",
"braket:GetDevice"

]I

"Resource": [

"arn:aws:braket:*:*:device/qpu/*"

1,

"Condition": {

"StringEquals": {

BEOTNAANOI—Y—T IO AZHIRT>
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"aws:PrincipalAccount": "123456789012"

(@ Note
FNAAOTAM, F¥UTL—23VF—&, BEBEDOFNARTONTAAD
A—H—0OFHmAEY) 7O A% Braket AV =)L TEMIZTBICE., RUT—H5
braket:GetDevice 797> 3a>EBRALET,

COO—RZEREESICE. BIOFITRL EXFHZ, FIRMSGEF/NAAD Amazon )Y — A&

5 (ARN) ICEBZEHBAET, COXFHIEF, VY—REZIEBELFT, Braket Tk, FNA1AREF
RAVZEERTITDEHDICHPHEICENTEDQPUEFLERFZAL—32—%2KRLET, EHATEEL
FNAAE, FNAAR—DIL—BRRENET, ChSOFNAANDT IV AZIEETSEHIC
FEHTRIAF—NXEE22HYET,

* arn:aws:braket:<region>:*:device/qpu/<provider>/<device_id>

* arn:aws:braket:<region>:*:device/quantum-simulator/<provider>/<device_id>

ERERBEATOTNARAT IV EADHIZRICRLET,

« INTOV—232TINTO QPU ZEIRT S: arn:aws:braket:*:*:device/qpu/*

« us-west-2 U= 3AVEFOINTO QPU Zi#IRTS: arn:aws:braket:us-
west-2:*:device/qpu/*

e us-west-2 U= 3DEFOINTO QPU 2 BIRT S (L. FINA AN HDARI—DY—AT
FE<HB—EAVY—ATHBHE): arn:aws:braket:us-west-2:*:device/qpu/*

c IXNTODAVTFIVRIZZIAL—BZ—FNAANODT I EAZHRT S:
arn:aws:braket:*:*:device/quantum-simulator/*

s BEOZ7OANAZ =507 /N1 A (BlZF Rigetti QPU F/NA ABE)ANDT VA ZHIRTS:
arn:aws:braket:*:*:device/qpu/rigetti/*

e TN1 FNAANDODT Ot A%HIBRTS: arn:aws:braket: *:*:device/quantum-
simulator/amazon/tnl
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« INXNTOD Create 72 AADOT 7 AZHRY%: braket:Create*

BED/—KNTYIAVARYANOI—F—T O A%ZHIRT S

BEQDI—HY—OFT IV EAZRBED Braket /— R T Y VAV ARV AIZHIRTZICE., BEOO—
W, A—¥—, FERIL-TI. "TOLAHAZEETS1 RU—ZEBMNLET,

ROBITIE, RO—ZBHEFEALT, AOBED/—NTYIAL VAR ARG, &

Ik, POERTBT O EAFAZMEBNICHBLET. COA ARV AEAWS THIV B
123456789012, 7OV LAFA ZF MBEN D 1—H— (LA, 1—H—F £VLVS5FF0D
J—=KNTYVIOALVRARVAILT VA TE £9amazon-braket-Alice) IC 2 THRBIHN TS
hAlicex 9,

JSON

{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "DenyCreateDeleteUpdateNotebookInstances",
"Effect": "Deny",
"Action": [
"sagemaker:CreateNotebookInstance",
"sagemaker:DeleteNotebookInstance",
"sagemaker:UpdateNotebookInstance",
"sagemaker:CreateNotebookInstanceLifecycleConfig",
"sagemaker:DeleteNotebookInstanceLifecycleConfig",
"sagemaker :UpdateNotebookInstanceLifecycleConfig"
]I
"Resource": "*"
}I
{
"Sid": "DenyDescribeStartStopNotebookInstances",
"Effect": "Deny",
"Action": [
"sagemaker:DescribeNotebookInstance",
"sagemaker:StartNotebookInstance",
"sagemaker:StopNotebookInstance™

1,

"NotResouxce": [

BED/—NTYIAVABRYAANOI—H =T I A2HIRTS 287


https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_variables.html

Amazon Braket FROYIN—HA K

"arn:aws:sagemaker:*:123456789012:notebook-instance/amazon-braket-
${aws:username}"
]
}I

{
"Sid": "DenyNotebookInstanceUrl",

"Effect": "Deny",
"Action": [
"sagemaker:CreatePresignedNotebookInstanceUrl"
]I
"NotResouxce": [
"arn:aws:sagemaker:*:123456789012:notebook-instance/amazon-braket-
${aws:username}*"
]
}
]
}

BEOSINTY MMOIA—HY—TOtA%4IPRTS

BEODI—YHY—0OTOEAZEED Amazon S3/NT Y NCHIRT2ICE., BEnO—)L, 1—
H— FERIN—-TICEBFRI—ZEBMLET,

ROBITE, 7T ORNEZMBLTHEED S3/NT Y N (arn:aws:s3:::amazon-braket-us-
east-1-123456789012-Alice) ICEB T AT VL AFAZHIRT BT TEL, ThsnF7
DIVRZE—EBERRIDEEFHRLTVET,

JSON

{
"Version":"2012-10-17",

"Statement": [
{
"Effect": "Deny",
"Action": [
"s3:ListBucket"
1,
"NotResource": [
"arn:aws:s3:::amazon-braket-us-east-1-123456789012-Alice"
]
},
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"Effect": "Deny",
"Action": [

"s3:GetObject"
1,

"NotResource": [
"arn:aws:s3:::amazon-braket-us-east-1-123456789012-Alice/*"
]
}
]
}

BEOD/ —RNTVYIAAZAONTY RMAOTOARFIBRTZICIE., siRORIS—% /—K
7y oRTO0-)ICEMLET,

Amazon Braket D —E AU O0—)

Amazon Braket ZBMICTH &, Y—ERUOO—-INFTHO MNHICEREIET,

H—EAUo0O-)LiE. CDOIFE. Amazon Braket ICEEU > V& ni-E%E24470 1AM O—
JLT9, Amazon Braket DY —E AU O0O0—-)LiEk, 1—%—IZRD>THD AWS O —E A& H
CHTEZIL, Braket A REBEE T D INTDT IV ELAFTZECELSICETFERENTVET,

PDERZHAEZFETEMIDHXENf VLD, Y—ERX U 20—k Amazon Braket Dt Y k
TV 72BH5IZUET, Amazon Braket I&, Y—EAV > VO—-ILOT OV AFATZ2EELET,
CchoDERZEZELAVERY Amazon BraketD A A O—IILZ5|EFZFDENTEXRT, EES
NETOEAFTICE, BERV—ETIOEAFARI—NEEFNET, PO EAFARI D —
EHOIAMMIVTATAILTRYFIRD_ERTEERE A,

Amazon Braket A":ET A H—E AU > IO—)LIE., AWS Identity and Access Management (IAM)
H—EAV 0 I)LBED—EBTT, T—EAVIO—-ILEYR—NTIHOAWS OHF—E X
Z2V\WT., TIAM EEETS AWS O —ER, 228U, "H—ERAU>20-)L1 55 T

Wi EB2TVWAH—ERZRLTIKEEZV, Y—ERERL, Y—EAVVO—-I)LICBTS R

FAIXRERTRTDICE, [FVWOUIZBIRLET,

H—ERAUO0-=IILO AWS XZ—I RARUD—(COWVWTIE,
F AmazonBraketServiceRolePolicys ZZ8 L TS & LY,
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Amazon Braket D A 75 A4 7 > AWiLE

(® Note

AWS A2V T7SA T2 ALR—KNE, MEOHMIL EEEZBRTEDRH—RN—FT1—0
N=ROITF77ONAMZ—H5D QPUs ZRRELTLEHEA,

AWS DH—ERANBEN AV TSA T AT7ATSLAOEBERAICH DA ESH ZEERT D ICIE,
FAVTSATAAWS O —ERA JOJSAZEDAOA—7, 0 "AVTSAT A, #88BL
T, BOOHBAVT AT ATOAVZALAZRBRLET, —BRWABHRICOVTE, AWS "I
TS5ATVATOTZ L ZSBLTLEEV,

ZERALT, Y—RN—F 1 —OEELR—-—NZHAI>O— RTEET AWS Artifact, FHICDOWT
([&. "Downloading Reports in AWS Artifacty Z2ZBL T E&E L\,

ZERAITIBEOBEFROAVTSAT U AEBEAWS O —ER B, BEROT—XOMEME, &

HOOADTZATABH, BRAEhDERBLTRHICR>TREVET., 2FATHIEOITT
FATABREOFMCOVTIF AWS OH—ER, AWS " EF1UFT 1A RFIXT b, 25RL
TLEE L,

Amazon Braket TOA > 7 ARNZIOFvyEFX21 )T«

NZ—Y RY—EATHS Amazon Braket I& AWS JO—NILEZxY NDO—0tF 1) F 1« TRES
NTVET, AWStEFI1UFAH—EREAWSHM U TTARTIFYZREBEITRDHEICOVWT
& TAWS 95U RtEF1)T 4, ZBRBLTIKEEV, /1 VT7FARZIFYyEFIVFAORA
R7Z0F71A%ZFEALTAWS REZRFTITZICE "EF1VT1OR-AWS BYIBT—FT7
FrYE@ATETL—LD—D1 0 "AOT7 AT OFYDOREL 2ZRBLUTLEEL,

AWS AL TWVWD API J—)LZERAL., XY ND—24#HT Amazon Braket IC 79t AL &
To VAT NEUTEYR—RNTIHENHYET,

« Transport Layer Security (TLS)o TLS 1.2 A%ETITH, TLS13 ZHHHLET,

« DHE (AT 4 7 41— ANINV#EHE) X ECDHE (FBAMET 1 71— ALV EBHE) B E
NDELBHWEM (PFS) CKBBEEASL—K, ChSNDE—RF Java7 LERE, FEAELDRK
HATALATHR—RENTVET,
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NSO API ARL =23V EFEEOXRY ND—DVOEMASHUIETEANTEETH, Braket
TREDVDY—AR—=ADT VAR —HFHR—REhTWBESH, YV—RAIP7RLAILEDL

FIRZEDHD_ENTEET, £/, Braket RUZ—ZFEAL T, $FED Amazon Virtual Private
Cloud (Amazon VPC) T RARA 2V N ELERFBED VPCASOT VA ZHHITAHEETESR

T, chnlcky), REWNICAWS XY RD—TJRDEFED VPC H*'S DIFED Braket )Y —AAND
XY RND—=OTFORANDEENET,

Amazon Braket \— RO T 770O0NAMFA—OEF21UFT 4

Amazon Braket ® QPU &, H—RN—F 1 —O/N\—RIJITF77ONA X —ICL2THRARE ATV
£9, QPU TEFRAT®ETTDE., Amazon Braket i, EBOE-HICIEEE 1 i QPU (ICEE
BIXEETDEZEIZ DeviceARN ZFB Bl FELTHEALET,

HB—RN—=FA4—=N\—ROITF77ONAMEX—D 1 DN EETHEFIE1I—FT 12T /\—RII
TADOT 7t AIZ Amazon Braket ZEA 32358, SEXROEREZTOEET—XIE, AWS HEE
FTRIHRIDODN—RIITI7ONAA—ICE>TREETNET, & QPUAIFETE DYENRIGHT
EAWS U—2 3 ICBT % 1EIE. Amazon Braket >V =IO [F/IN14 ADFM] o> 3 >iC
HV)ET,

AVTOVYREBKLEATVET, BROMBICXELDAD TV ORI — RN—FT 1 —ZEFE
NET, AWSTAHIY NOBEBIFT—RN—FT1—CEBEhBI BBV EEA,

TRTOF—RE, REELEEEOVTHERELENET, F—RFUEBOEHE T ES S
NETF, Amazon Braket H— R)N—FT 1 —7ONAF—F, EEROEEOLEUADENTHE
ROV TV ZRERLEEATZIEEFAACATVEREA, BAEOTTE, HRIE Amazon
Braket [CIREh, S3NT Y NZRIFENET,

Amazon Braket — RNN—F 4 —OEF/\—RIJIT77ONAEZ—0EF21UTFT141F, ZTYRND—
J€F1VF4, TOEAOAMO=I, F—2FRE. BLVOYEBHNEFIVT 1 OEEN FHlEEh
TWBELEHERTHEHIC, THNICEEETIhET,

Amazon Braket H® Amazon VPC I R7ARA4 > K~

VPC & Amazon Braket ED 7' T A X— MNERERITBICE, 12 F—TIAAVPCIVR
RAVKNEERLET 1 VRX—TIAATIVRRAKNE, 412 —FY NF—RTITAAWS
PrivateLink, NAT 7*/Y4 A, VPN ##:. F 7| Direct Connect ##:/x L T Braket APIs \OTF7 7t
AZUREILTZTI/O0—TH3 2FALTVWET, VPCOA VARV AR, NTUY O IPT
RL AN %< TH Braket APl L BETEE T,
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BAR—TI—ATIV RKRANE, 7 FY NHD 1 DLLE® Elastic Network Interface (2 & 2
TRENET,

Tl& AWS PrivateLink, VPC & Braket D RNZ 7 14 Y JlkAmazon® Y NDO—U ZBENnE V2o,
DFZIRR=ADTTVT—23a ERBEIBZF—E2O0EF1VF14HAALELET, chlk, F—
BENTVY DA R—FY NCLABEhDAEMERS IO T, FHEMICOVTIEE., "TAmazon
VPC1—YHY—HAR, DO "AZ—TIALAAVPCI 2 RKRARZFERALTAWS HY—ERXICT D
tATD1 ZZRLTLSEZ L,

COEIZIAVONEAE:

« Amazon Braket VPC T RARA U NICBIT 2 EEEE

* Braket & PrivateLink ZFRET %

s IV RARAY NOERKICET D EMER

« Amazon VPC TV RARAV RRUS—ICLDTOoEAQOO NO—)

Amazon Braket VPC T RRA > NI T2 EEEE

Braket HDA >R —T7 I A AVPC IV RRA 2 NERETDEIC, "Amazon VPC 1—H—HA
K, @ Tinterface endpoint prerequisites; ZEFRL T EE L,

Braket &, VPC S DINTDAPI 7O AV ORPHELZEHR—KLTWVWET,

F7A)KTRE, VPCIVRRA U NEBLU L Braket \O 7T VAN HFTENTVWET, VPC
IVRARAMRDD—EBEINE., 7O0AZD M O-I)TEET, FHICOVTIE.
TAmazon VPC 1—H%'—HA R, O TTORKRA RV —ZFEALTVPC I RRAEAD
TOLAZHEHTS ) ZSRLTLEETL,

Braket & PrivateLink Z5%E 9 %

Amazon Braket AWS PrivateLink T Zf£H 9 % Ik, Amazon Virtual Private Cloud (Amazon VPC)
TVRRANEAZ—TIAAELTHER L, Amazon Braket APIF—E A ZT LTI RIRA
VRNIERTBIMENHYET,

CCTR., COTOEAD—MBHNBEATYTEZRLET., chIZO2VWTRE, #OEY> 3> THLL
HALET,

c AWS UY—2REBFRARTDELSIC Amazon VPC 2/ EL TREBLET, VPC FERICH B IBEE.
CDATY TIEEBTEET,
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« Braket H® Amazon VPC I RARA > N EERLET
e TVRKRANEHATBraket EF XAV LU TETLET

ATY 7 1. HEIZHLU T Amazon VPC Z#2EIF 3

ThHIOKNIBEIC VPC MERE N TVWRBER. CORATY T EZERTEDEICITEFELSES
Wo

VPC &, IP7RLAR&EH, 7Y M, L= F—TI, XRYRNT=IO5—=KRITIABEDZY N
D—OREZIARAO—=ILTEXET, EXHIC, DARLREZRY ND—UTAWS VY —RAZEH
LET, VPC OFFMICODWVWTIE., TAmazon VPC 1—H—HA Ry #BLTLEEL,

Amazon VPC T2V —LEBWT, ¥7ZY KN, £F1UFAFIL—7, ZY RI—9%—RJI
£ &ELHL L VPC BERLET,

ATY 7 2:Braket DA > Z2—T7 I A AVPC I RiRA4 > NDER

Braket H—E'A® VPC I RRA4 > ME, Amazon VPC Y —JLE /=& AWS Command Line
Interface () ZEA L TERTEEXITAWS CLI, FMIC DV TR, "Amazon VPC 1—H—H A R
O "VPC TV RRANDERL ZSRBLTLSEETL,

Y= TVPCIYVRRA NEERTSICIE, Amazon VPC IV —)L%ZB&E, TV RKRA>
MAR=DZBVT, ILLIVRRANOERICEARETE T, BRTSRBTEDERSIC, TV RKRAY
NIDZEZEELHET, O ID I, Braket API ILBEDHVHL £175 £ &I —endpoint-url 7

STO—FELTRHEIZEYET,

Braket M VPC I RIRA 2V N ZERTBICIE, ROY—ERXBZEFEALET,

* com.amazonaws.substitute_your_region.braket

FHMICOWTIE., "TAmazon VPC 1—H—HA R, O "4 Z—TITAAVPC T RIRA 2 KN&EfE
AULTAWS H—ERICTIVEATS, 25RBLTLSEETL,

ATV 3 IVRKRANEHTBraket EF R AV ZEHEL TETTS

VPC IV RARAVNEERTRDE., ROBIOXSIC, APIFERRFSUVRALANDAVE—TIAA
T2 RARANEIEETS endpoint-url NSX—REZEOC CLI ON REFERATEET,

aws braket search-quantum-tasks --endpoint-url
VPC_Endpoint_ID.braket.substituteYourRegionHere.vpce.amazonaws.com
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VPCIVRARAVNDTZTAR—KNDNS FRARBEEBMICLEHEE, CLIONRTURLAETL
VRRAVNELTEHETIHEFHYEREA, KDVYIC, CLIB KLY Braket SDK A" F7 # )L KT
£ 9% Amazon Braket APIDNS RA KRB F, 1—H—0D VPC T2 RARA U NIBERENET,
TOEREE., ROBOISICLET,

https://braket.substituteYourRegionHere.amazonaws.com

AWS PrivateLink T2 R7R4 > N Z#H L T Amazon VPC A5 Amazon SageMaker Al /— K7V
INQEET VAL WS TOJEBETIE. AmazonBraket / — N7 ¥ Z 21/ SageMaker ./ — k
TYINDREBERETOILEDIZIVRRA VI NERETDHFEOHERLTVET,

TO7BBOFIEICHES B EE. Amazon SageMaker Al D X1 1) (Z Amazon Braket &\ S BEiZ
A2 eZ2mnBVWTLSEETVW, Y —ERB U—23 20 N us-east-1 THEVWEEIE., TOXES
ELWAWS U—23 > ZRi%Z AN T Scom.amazonaws.us-east-1.braketh, BEHWZ E
9,

T RKRA NOERKICE T SEINER
c VPCETTAR—RNYTRY NTHERTDFECOVWTE, "TTTAR—KYTZY REEFED
VPC Z#ER T2, 2SR L TS,

« Amazon VPC OV —)LE ki 2FRALTI RRA VN EERBLCERETIHEICOVTR
AWS CLI, "Amazon VPC 1—H'—HA R, ® "VPC I RIRA > NDOERL 2SRBLTLEE
(AN

« ZFEALTIVRRAV N EERB LVORET 5 HEIC DWW TIE CloudFormation,
CloudFormation 1—%—H 4 ROAWS M::EC2::VPCEndpoint UY—RA 1 ZZBLTSEEL,

Amazon VPC T RRA 2 KRR =KD T7oAOI> ~O—=I)

Amazon Braket NOEHZ T VL AZI MO—-I)LF3ICIE. Amazon VPC T2 RKRA 2 MZ AWS
Identity and Access Management (IAM) T RIRA 2 RRUS—EBTFTRYFLTLLEE VY, ZOKRY
—Tlk. ATOBEHRZEELET,

I KR4~ NOERCET 2 EMER 2


https://aws.amazon.com/blogs/machine-learning/securing-all-amazon-sagemaker-api-calls-with-aws-privatelink/
https://aws.amazon.com/blogs/machine-learning/securing-all-amazon-sagemaker-api-calls-with-aws-privatelink/
https://docs.aws.amazon.com/batch/latest/userguide/create-public-private-vpc.html
https://docs.aws.amazon.com/batch/latest/userguide/create-public-private-vpc.html
https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#create-interface-endpoint-aws
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-resource-ec2-vpcendpoint.html
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HMICOWTIE. TAmazon VPC A—H—HA R O "I RIKRA 2 NRU—%FEHLTVPC T
VRIRAVRANDT O AZGFEHTD, BSRBLTLIEEL,

f5l: Braket 723> MO VPC LI RRA > RRD S —

Braket DI RARAV RNRUZ—DFZATICRLUET. CORUI—F, IV RKRA MIRA
TNBE, IXNTOVY—ADIXRTOTIZINILICHL T, BRENTWS Braket 77> 3 >
NDT IV ERAZHFALET,

{
"Statement": [
{
"Principal":"*",
"Effect":"Allow",
"Action":[
“braket:action-1",
“braket:action-2",
“braket:action-3"
1,
"Resource":"*"
}
]
}

BEOIVRRAVRNRIS—ZRNETHET, BB IAM - ZERTEEXT, FlEFHA
EFIZOVWTE, UTZESRLTLSEZ L,

+ Step Functions ® Amazon Virtual Private Cloud T R7RA4 > KRS —

- BEBFHEUANOI—F—AOFML IAM 7O AFADOER

s IVRARAVKNRV—ZFERHLULTVPCIY RRAIMANDOT IO ELRAEFHHTS
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https://docs.aws.amazon.com/vpc/latest/privatelink/vpc-endpoints-access.html
https://docs.aws.amazon.com/vpc/latest/privatelink/vpc-endpoints-access.html
https://docs.aws.amazon.com/step-functions/latest/dg/vpc-endpoints.html#vpc-iam
https://docs.aws.amazon.com/step-functions/latest/dg/concept-create-iam-advanced.html
https://docs.aws.amazon.com/vpc/latest/privatelink/vpc-endpoints-access.html
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OJRFEEZRVT

Amazon Braket —EAZFERAL TEFR AV RIEETSD L. Amazon Braket SDK 8L VI Y —
LNZBUTEDRAVDAT—RAELETRAZFH UL EZRVITEETERT, COXRSBEIR
J2IONTED LS, 7—V0— ROETOENR, BENERNLRY VPEHEORR, EFT77
Dr—>a>ON7A#—XOAEEEMZRENT D LHOOENET I3 OERTE 1 EFATE
BTEEY, Braket &, EF XAV ETT IS L, BREZIBEE N Amazon S3 DIFFTICHRFEL E
T, EFRAVOERTHEBREHLET, BIC. EFXAVZETRERE (QPU) /N1 ATELT
TRHER., RTRBEANIKRELKZEHLET, ChRREILRTFI—ORSICEDENTT, EHD
A——NEFN—RIITIVIV—-AZHAITZLHTT,

AT—BARATD)AN:

« CREATED - Amazon Braket Y& F X AV & Z [TH 2 I-IRE&E,

¢ QUEUED — Amazon Braket Y EF R AV ZWBEIKR T, EFRAINTFNAATEITEIhDDZF
L TUWBIREE,

« RUNNING-EFRAIVNF QPU FEREFAVFIY VR ZAL—F—TEITETIhTVIIREE,
« COMPLETED-EFRXAIVN QPU XL AV FN RO ZT AL —F—TERIT LD 2 IREE,

 FAILED-EFRAVDOXRITHFEAIASNEN, KBMULRE, EFRAINFKBMULEBARICK ST
&, BFRRAVEBEEELTATLSEEL,

 CANCELLED-EFZAINF vy ovIlchiziRE, EFRZAVRFETENEDL 2,

COtEITIAVORER:

* Amazon Braket SDK Z £ FIL TEF R AV ZEH TS

» Amazon Braket A2V -\ ZERALELEBFRRAIVQOE_R) T
 Amazon Braket UV —AD XIS}

« EventBridge AL EEFRXRARAVDE_R VT

* CloudWatch IC& DX RNV TRADEZRI T

» CloudTrail 2R L E2F XAV OOJREH

« Amazon Braket ZA L §EZOJ L&
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Amazon Braket SDK Z{EH L TEF XAV ZEH TS

Y Rdevice.run(..) . —ZENEFRAAYVIDZFEHALTRAVEERTDENTT, XD
BICRTEKDIC, task.state() ZHEALTAT—RAZRBABLVPEBHRTEET,

AEE: task = device.run() FERHBRETT, D2FY ., SATLANINY VT ZI RTEFX
AROEMBLTVWSHEE, I—Y—REEZHKETDENTEEXT,

BREWETS

task.result() ZFV'HE T &, SDK [F Amazon Braket D7R—1 > J &#RBL., BEFXA
IFZETLTVRLESHERRELET, SDKIEK, .run() TEXLER—V 2 ITNFX—
XEFEALET, EFRAINTTITDE, SDKIEFSINTY MASHEREZRMEBL, ThE
QuantumTaskResult A7 IT O RNELTRLET,

# create a circuit, specify the device and run the circuit

circ = Circuit().rx(@, 0.15).ry(1, @0.2).cnot(0,2)

device = AwsDevice("arn:aws:braket:::device/quantum-simulator/amazon/sv1")
task = device.run(circ, s3_location, shots=1000)

# get ID and status of submitted task
task_id = task.id
status = task.state()
print('ID of task:', task_id)
print('Status of task:', status)
# wait for job to complete
while status != "'COMPLETED':
status = task.state()
print('Status:', status)

ID of task:
arn:aws:braket:us-west-2:123412341234:quantum-task/b68ae94b-1547-4d1d-aa92-1500b82c300d
Status of task: QUEUED
Status: QUEUED

Status: QUEUED

Status: QUEUED

Status: QUEUED

Status: QUEUED

Status: QUEUED

Status: QUEUED

Status: RUNNING
Status: RUNNING
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Status: COMPLETED

BFfRAVZF Y EILTD

EFRAVZEFYOEILTDICIE, ROBIICRTEISIC, cancel() XV Y RZFBVHLET,

# cancel quantum task
task.cancel()

status = task.state()
print('Status of task:', status)

Status of task: CANCELLING

XBT—R 2RI

TIUVEBFRAVDART—2 %M TEXRT, RICHZRLET,

# get the metadata of the quantum task

metadata = task.metadata()

# example of metadata

shots = metadatal['shots']

date = metadata['ResponseMetadata']['HTTPHeaders']['date']
# print example metadata

print("{} shots taken on {}.".format(shots, date))

# print name of the s3 bucket where the result is saved
results_bucket = metadatal'outputS3Bucket']

print('Bucket where results are stored:', results_bucket)
# print the s3 object key (folder name)
results_object_key = metadatal'outputS3Directory']
print('S3 object key:', results_object_key)

# the entire look-up string of the saved result data
look_up = 's3://'+results_bucket+'/'+results_object_key
print('S3 URI:', look_up)

1000 shots taken on Wed, 05 Aug 2020 14:44:22 GMT.

Bucket where results are stored: amazon-braket-123412341234

S3 object key: simulation-output/b68ae94b-1547-4d1d-2a92-1500b82c300d

S3 URI: s3://amazon-braket-123412341234/simulation-output/b68ae94b-1547-4d1d-
2a92-1500b82c300d
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BTRAVRERGHEREZRETS

BEFRAVERELEBICA—FINFEBLELESE, SEE/—NTvOoFLEEROIE1I—2%
MUEHEEE. —EOARN(ETFZAV D) ZFALT task A7 I O NEBEBELET, KIC
task.result() ZHUCHL T, REENTVWSR SANTY "RHASERZEREBELET,

from braket.aws import AwsSession, AwsQuantumTask

# restore task with unique arn
task_load = AwsQuantumTask(arn=task_id)
# retrieve the result of the task
result = task_load.result()

Amazon Braket A2V —J)LZEALEEFRATIDEZZV Y

Amazon Braket Tl&. Amazon Braket 1V —J)LZ AL THBICEFRRAVZE-_RX I TE
F9, EEENEIXNTOEFRAIN [BEFRARIV| 71— RIC—EBERRENET, TOHEKX
OEICRLET, cOY—ERGFEV—23a EETT, 2FY ., BED TERENEEFRXAID
HhERRNTEETAWS U—T 32,

Amazon Braket » Quantum Tasks

(@ QPUs are region specific. Select the correct device region for corresponding quantum tasks. Learn more [7

Quantum Tasks (10+) | Cc | | Actions ¥

| Q, search 1 .. > &
Quantum Task ID Status Device ARN Created at
d87730f0-414-4260-9de2-7fd18c20f7f2 () COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 Sep 05, 2023 19:13 (UTC)
62a5b6f9-2334-4bad-af4f-aSaeebbe6032 (©) COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 Aug 31, 2023 19:11 (UTC)
85f05¢12-c4d0-42bf-8782-b825775f057a (©) COMPLETED arn:aws:braket::device/quantum-simulator/amazon/dm1 Aug 31, 2023 19:11 (UTC)
1fal148a2-aaaa-4948-b7df-808513145a20 &) COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 Aug 31, 2023 19:11 (UTC)
aee8d2ad-a396-4c11-9f13-9aa62db680bY &) COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 Aug 31, 2023 19:11 (UTC)
dfee97af-3aae-4e57-bd64-29d6f9521937 () COMPLETED arn:aws:braket::device/quantum-simulator/amazon/dm1 Aug 31, 2023 19:11 (UTC)

BENDETFRAVZERERITDIZE., TET—>3a o N—2z2FALET. REREEGF, EFZARY
ARN (ID), AT—8ZA, FNA A, BLERBZTY, chosnAT> 32k, ROPICRT K
512, TET—23aVN—ZBRIDEHBHNICRRIENET,
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https://console.aws.amazon.com/braket/home
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Amazon Braket » Quantum Tasks

(D QPUs are region specific. Select the correct device region for corresponding quantum tasks. Learn more [7

Quantum Tasks (10+)

| (&} | | Actions ¥
| Q [search 1 > @
Properties
Status Device ARN Created at

Status

Device ARN 7f2 (&) COMPLETED arn:aws:braket::device/quantum-simulator/amazon/sv1 Sep 05, 2023 19:13 (UTC)

Quantum task ARN

D32 (2) COMPLETED arm:aws:braket:::device/quantum-simulator/amazon/sv1 Aug 31,2023 19:11 (UTC)
Created at
85f05c12-c4d0-42bf-8782-b825775f057a @ COMPLETED

arn:aws:braket::device/quantum-simulator/amazon/dm1 Aug 31, 2023 19:11 (UTC)

ROEHKIE, —ZEORXRAYVIDICEIDVTEFRRAIVZRERTZHTT, COID ZHBTSIC
&, task.id ZMUTHLET,

Amazon Braket » Quantum Tasks

(@ QPUs are region specific. Select the correct device region for corresponding quantum tasks. Learn more [4

Quantum Tasks (1) ‘ & H Actions ¥ ‘

|Q Search | (1) matches

‘ Quantum task ARN = arn:aws:braket:us-west-2:260818742045:quantum-task/4cd1a31e-61c0-469c-a9cf-a2fbe7b4e358 ‘ X ‘

‘ Clear filters
1 &
Quantum Task ID Status Device ARN Created at
. 4cd1a31e-61c0-469c-a9¢f- (%) COMPLETE arn:aws:braket::device/quantum- Aug 31,2023 19:10
azfbe7bde358 D simulator/amazon/sv1 Q)

R, RORIZRIELSIC, BEFFATVDAT—RAR QUEUED REDBEICEZRV I TER
T, BFRAVIDZIVYVTRE, FHIR—DHFRRENET, COR—JIZEF, EFZAIY
WMBENDTNAALCRETD, EFZATOBNF I —NENRTEINET,

Amazon Braket » Quantum Tasks > 3d11c509-454d-4f

3d11c509-454d-4fe2-b3b9-fad6d8eab83b

Quantum task details

Quantum task ARN Status Queue position Info
1:98463111 K/3d11c509-454d-4fe2-b3bs @ QUEUED 3 (Normal)

Device ARN Created

Ended
i Sep 08, 2023 19:22 (UTC)

Shots Results Status reason
100
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NATVYRIATO—BELTEBENIEFRIAVE, F1—-ICANShBIERGVEEEZRE
ENET, NATVYRZITILBENTICEBENZIEFRAVE, F1—ATEEOBEEICSE
WERT,

Braket SDK TO VIV HE T D HAZN—Ik, EFRAVENAT VY R ITHF1—(NEZT
OJSLTEHETEERT, FHICOVWTE., "ZRAVEFEVIETENETH I AR—DESBLTILKE
=L

Amazon Braket )YV —AD X T FF

27, AWS VY —RIZEIVE TR NARLBHEIRILAWS TG, ZTRUY—AICDOVWTEFHL
<HATIAEZT—RTT, BEITF., F—EEELPSBHENET, ChoRBFHIEF—EEONR
Ttlﬁz‘rfhij—o %U")é’fé'}"dt:‘i‘ :\:_tﬂﬁﬁﬁgébi?o

Amazon Braket AV —I)LTlk, BFRARAVELERE /— NIV OICBEBL T, ThIZEERTS

TVWBRERTDVARNERRTEXRT, XTNDEM, XTOHIR, EFLEE2TOBEZITSENTE
9, BFRZAVERRGR /—NTYODERBICEZIT=2M/G, Y —I)L, AWSCLIL, £ikix 24
ALTEETZIRITZEETEERTAPL

AWS B KT XT OFE4

- MERAUPEARABE, RIOFHICETEZ —HBOEBERICOVTRE., "RIFHIY—RERT
TITF4 21— —HAR, O "2TTF142EF, 28BLTLKEEL, AWS

e ZTFTFDOHIRICOWVWTIEE, TUYV—RORINFFERZTTIFARZI—YH—HAR, O "2T90
mAaEREEH, 2SBLTLSEEL, AWS

« RARNTZUO9TAREZTFHHEEICOWTIE, TAWS UV —ADRITNFTORANTZ 0T 4
A BBBLTLKEEV,

s RTDOFERZEYR—KNITBDH—EZAOUANIDOVWTIE, UResource Groups O 2T 1S} API
D77 LA ZZRBLUTLKEE,

LTt 3> Tlk, AmazonBraket DR T ICB T2 AN HBAEThTVET,

COEIZIVONEAE:

- BTDOFER

« Amazon Braket TR G T YR—KrEhD VY —A
 Amazon Braket APl 2R L =X J 313
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https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/best-practices-and-strats.html#id_tags_naming_best_practices
https://docs.aws.amazon.com/tag-editor/latest/userguide/best-practices-and-strats.html#id_tags_naming_best_practices
https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
https://docs.aws.amazon.com/whitepapers/latest/tagging-best-practices/tagging-best-practices.html
https://docs.aws.amazon.com/resourcegroupstagging/latest/APIReference/overview.html
https://docs.aws.amazon.com/resourcegroupstagging/latest/APIReference/overview.html
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« ZTEEDHIR

- Amazon Braket TR T ZEE TS

« Amazon Braket T® AWS CLI 2T 5+ D 4l

2T 0O EH

27 EERATR E, VY—RAZAZICRUDATIVICEBETEXT, flxE. "ML 2JTZ2E
HTT, cOVY—-RAZFRBIT2HMAZEETERT,

HERTBF2 OO THERENET:

« X% F— (CostCenter, Environment, Project % &), ZTF—TRAXFEPINENXBENE
¥,

- RSB (111122223333 ¥ Production X&) ELTHSNB AT 3207 1—)L R, ZYTEEE
BIdE, ZOXNFHEFERALEBEERLUICKY)ET, RIF—LRAKIC, RTETRAXFE
NNENXBIENET,

27, UATOZEICRIUBEERT,

c AWS VY —RZHELTEBELET, 2<O RBFRIF/TAWS OHF—ER ZHR—KL TV
O, BBB2Y—EAOVY—-ARICAUERTZE)ETT, VY—ANEELTWSREZRI L
NFTEET,

« AWS JANZEBHLET, AWS Billing and Cost Management # Y 2 1/ R—RThsnRI %
TOTA7HLET, BETAWS 2FALTIANESEL., BAOIARNESLAR—KNEE
FELET, FMICOWVWTIE., TAWS Billing and Cost Management 1—H—H4 R, ® TJA KN
DRI Z2FERTR 2BRBLTKEEV,

c AWS DY —ZAANDT7 I EAZHIHLET, FHCOVWTREK., "202FRALETOEASMH, &
SRBRLTLEEL,

Amazon Braket TR I F AP R—KEThBdUY—-X

Amazon Braket D)XD )Y —ARA T &, RITFHEHR—KNLTVET,

e quantum-task UY—2A:

« JY—RAH: AWS: :Service: :Braket

27 OER 302


https://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/billing-what-is.html
https://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/cost-alloc-tags.html
https://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/cost-alloc-tags.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_tags.html
https://docs.aws.amazon.com/braket/latest/developerguide/braket-manage-access.html#resources
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« ARN [EFR®R: arn:${Partition}:braket:${Region}:${Account}:quantum-task/
${RandomId}

J£Z: Amazon Braket 1>V —)L T Amazon Braket /— N7 Y VDRI ZBABRVCEERTSIC
l&. Amazon Braket 1>V —)LEFEAL T/ — 7Y OV —-RICBBLET, LEL. /—b
7YV U IEREEIZ & Amazon SageMaker Al Y —ATT, FMIC DOV Tk, SageMaker ® R¥F 1 X
RO T —=RNTYVIDA VAR ADART—2 ) BSBLTLKEEL,

Amazon Braket APl ZfEH L =2 T {7

« Amazon Braket APl ZFAL TV Y —RICRTZERETSHESE. TagResourceAPl ZHUH L
9,

aws braket tag-resource --resource-arn $YOUR_TASK_ARN --tags {\"city\":
\"Seattle\"}

« DY—ANSRTZHIBRT BIZIE, UntagResourceAPl ZFHTH L E T,

aws braket list-tags-for-resource --resource-arn $YOUR_TASK_ARN

s BEQUY—AILHKRFENTVWBRIXRNTDORTZRTTSICIE, ListTagsForResourceAPl Z
FOHELET,

aws braket tag-resource --resource-arn $YOUR_TASK_ARN --tag-keys "[\"city
\ll , \llstate\ll] n

T IEE D IR
Amazon Braket UV —AD R T IZIE&, LTOEXNGFHRABRHEAET,

e UY—AICBI)HTBENTERZRTOHKRAE: 50

- F—OBAE: 128 X (1-1— K)

- EORAR: 256 XF (1-1—R)

s F—LEOEMBENF:a-z, A-Z, 0-9, space &, XDXF, _ . : / =+ -¢&ka@

s F—LERANFENFFRBENET,

c F—OTL T4V I RawsE LT ZHEALBEVWTLSEE Y, AWS OFERFFHEATVET,
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https://docs.aws.amazon.com/sagemaker/latest/dg/nbi-metadata.html
https://docs.aws.amazon.com/braket/latest/APIReference/API_Operations.html
https://docs.aws.amazon.com/braket/latest/APIReference/API_Operations.html
https://docs.aws.amazon.com/braket/latest/APIReference/API_Operations.html
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Amazon Braket TR T 2 EE T3

DY —Z2A07ONT1ELTRITEZFZELET., Amazon Braket 122V —)J)L. Amazon Braket API,
RizlF AWSCLIZERAL T, 2TDKRR, BM, BE, —BEXRTR, HIREITS LN TERY, &
MICDOWTIE, TAmazonBraket APl )7 7 LA, #8BLTLSEEL,

cOtEUTaACOAB:
- RTEEMT D

-« RTDKRT

- BT DiRE

- 2T OHIKR

RTZEMTS
ATREVY—RAILR, ROBELCKTEBMTERT,

c UY—REERTZHE: IV —ILE2FEATSH, AWSAPI O Create ARL— 3 I Tags
NFX—ZZEHET,

« DY—RZERLEE: DDV —ILZ2EFRALTEFRRAIVELER / —NTYOUY—-RIZBHTS
A, AWS API T TagResource DARL—>3a>&EFTHLET,

DY —ADERBFICRTZ2BMNTRICE, BELEZRATOVY —AZERTIEREMSLETT,

S AOE TN

Amazon Braket D X T T AIBER VY —AD R T 2R RTDIZE. AV —IILZ2EALTRAIE
FRE/—RNTYOVY—RAIZBE) TSN, ListTagsForResourceAPIAARL—> 3> % AWS
CHULZET,

XD AWS APIOXR>Y REFEALT, YY—ADRTEZRRTEET,

+ AWS API: ListTagsForResource
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https://docs.aws.amazon.com/braket/latest/APIReference/Welcome.html
https://docs.aws.amazon.com/braket/latest/APIReference/API_Operations.html
https://docs.aws.amazon.com/braket/latest/APIReference/API_Operations.html

Amazon Braket FAROY/N—HA4 R
2T DimE

OAVY—LEZBEALTEFRRIEERG / — KTV IOV Y —RAICBEL TR T ZRETHH. XD
OXRVRZFEALT, RINGARBVY —AICHTNENERTDEZEETETRT, ITICHFET
B2RVX—%ZEETDE, TOF—DOENLEEThET,

 AWS API: TagResource

27 DHIBR

JY—ANSRTZzHIBRTBICIE., HIRTIBDF—ZEETHH., AV —IILZFERALTEFRAIE
FE /=K7Y OUY—RAIZBE) TSN, UntagResource ARL —> a3V ZHUHLET,

« AWS API: UntagResource

Amazon Braket T@ AWS CLI 25 5T D 4l

AWS Command Line Interface (AWS CLI) Z £/ L T Amazon Braket Z##E9 %54, XO1—K
&, EFRTEIEFRRAVICBAEThD RV ZERNTRIAZEZRIIN ROFITT, COFITE. &
FREIZY b (QPU) Rigetti ICNTFX—XBENfBEENESVIEFIIL—F—TRAVZER
TLERSELTVERT, CcOOANVROBICEVT, ZFINFRE, 2FVMHOITNTOXE/INT X—
SOBRICEEENATVIARGEETY, cOIFS. XTICE, £— state &, {E Washington A"
HYNVET, CNSsDRTE, COBENDEFRARAIVOTEXRENCKRIEET,

aws braket create-quantum-task --action /
"{\"braketSchemaHeader\": {\"name\": \"braket.ir.jaqcd.program\", /
\"version\": \"1\"}, /
\"instructions\": [{\"angle\": 0.15, \"target\": 0, \"type\": \"rz\"}1, /
\"results\": null, /
\"basis_rotation_instructions\": null}" /
--device-arn "arn:aws:braket:::device/quantum-simulator/amazon/sv1l" /
--output-s3-bucket "my-example-braket-bucket-name" /
--output-s3-key-prefix "my-example-username" /
--shots 100 /
--device-parameters /
"{\"braketSchemaHeader\": /
{\"name\": \"braket.device_schema.rigetti.rigetti_device_parameters\", /
\"version\": \"1\"}, \"paradigmParameters\": /
{\"braketSchemaHeader\": /
{\"name\": \"braket.device_schema.gate_model_parameters\", /

Amazon Braket T® AWS CLI &% 1 (F % 4l 305



Amazon Braket FROYIN—HA K

\"version\": \"1\"}, /
\"qubitCount\": 2}}" /
--tags {\"state\":\”Washington\"}

COPlE., AWSCLIZERALTEFRAVERTIDELEEILRT ZERIZFEZRLTVLR
¥o AWS CLI & Braket VY —ANEBEBIHFICRIEET,

EventBridge Z AL EEFRAIVOE_ZU2 Y

Amazon EventBridge Ik, Amazon Braket EF XAV DAT—RABEARV NEETEZRZVJLE
9, Amazon Braket # 5D AR NE, FEIEFUTILZA LI EventBridge ICiRftEhET, -
ZRIARLT, FRATRANRIN AR FIIL=NLNIC—BLUEBEICBBNICRTIZTI>a L%
EU)EEETEET, NUH—TEZEE TV AVICEK, INEENET,

« AWS Lambda BEHOMET H L
« AWS Step Functions A7— KX > OFT U5 1471t
« Amazon SNS REY A D EXI

EventBridge I&. JX® Amazon Braket AT —R AZBEA R NEEZRVIJLET,

c BT RAVDAT—RADEE

BFRATVAT—RAZLZE AR MNE Amazon Braket ICEK THFEREETNET, ChSODIRU N
FLBLKEE1EREEAETTH. EFFELNTVSAEENF HY ET,

MOV TR, TEvents in Amazon EventBridges 2B L TS &L\,

cOEVIVOAR:
- EventBridge TOEFRAVAT—RADE=ZRI>YJ
« Amazon Braket EventBridge 4 X2 ~ D4l

EventBridge THOEFRAVAT—RADEZXRI>T

EventBridge Z A 9% &, Amazon Braket &' Braket EF R AV ICEAT D2 AT —RAZENOEA %
EETRDEEILRTIBDTIVIIAVEZERTDIN—NZEERTEXRT, flAF, EFZATVDAT—
RANZBNTDETICEX=IIAYE—DEETII—INEERTEET,
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1. EventBridge & Amazon Braket Z A T2 7 VAU ZEFE>T7HU N AWS ZFEAL T IO
T4 LFET,

2. Amazon EventBridge 1V — )L ZBE £ T,

3. RDEZMERAL T, EventBridge L—ILZHERLET,
c N=ILEBALTIT, [MIRYMNEZ—=2ZFDIN—II] ZBRLTSEE,
« AIRXNVRNY—RA TR, [ZOME] Z:BRLET.

c [IRVYINER=211E0232T[AARLNEZ—=2 (JSONIF 4 Z—)] Z:8RL., ROA XY
NNZ—=2TFARNTIUTICBY)FTERT,

{
"source": [
"aws.braket"

1,
"detail-type": [
"Braket Task State Change"
]
}

Amazon Braket ' 5T X TODAAR RN EZF YT F Y I3, XOO—RIZTRTELD
2. detail-type E0> 3> &ZRALET,

{
"source": [
"aws.braket"
]
}

« B—=FYRNEALATT AWS DH—EAZBIRL, X—45 Y NDOIBIRT Amazon SNS REY T %
AWS Lambda BB ENDEZ—T'Y R ZBIRLET, Z—TYRNEFE, EFRRAIVDAT—RRAE
BEANXRY MY Amazon Braket A 5Z2EFEEhBd e MU —hhFrT,

5]z |£. Amazon Simple Notification Service (SNS) NEY U AL T, AR MFREL L
EEBLLEX—NFLERTEFAMNYE—DZEETEET, CNZETSICE. Amazon SNS

O2>V—)ZEAL T Amazon SNS REY VZERTBIHBEN HYET, FHEICODVWTE.
F1—H—@IC Amazon SNS ZFEA T2, 28R L T EEV,

L= OERICETRDFHFMIOVTRE, T4V BMICRIET S Amazon EventBridge JL—J)L OYERL L
ZSRLTLEET,
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https://console.aws.amazon.com/events/
https://docs.aws.amazon.com/sns/latest/dg/sns-user-notifications.html
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Amazon Braket EventBridge 1 X~ ~ D4l

Amazon Braket EF XAV AT—RAZEAR MDD 7 1 —)L ROFEMICOWTIE. TEventsin
Amazon EventBridge; ZZ8BL TS EE L\,

JSON O "M, 71— J)LRICE, ROBHNFRRENET,

- quantumTaskArn (str): COARY RFERENEETFRRD,

- status (73T [str]): EFRRIVDBITEDAT—R A,

« deviceArn (str): COEBFRAVEERL E1—F—HFEELLET/NA A,
* shots (int): 21— —A"1) T AKNLU 1z shots D,

« outputS3Bucket (str): I—H—NIEBELLEHEANT Y K,

« outputS3Directory (str): I—H—NEELLHIF—TLT1Y IR,
« createdAt (str): EFX AU OEKERE (XX 1ISO-8601 X F5),

- endedAt (7> 32T str]) RAINGKRAT—RAICELEZAR, CO71—)ILRE, EFX
AINBRKAT—RALLBITLESEICOKARTENET,

XD JSON J— Ri&, Amazon Braket EF R AV AT —RAZEANR MNOHlRRILTVWET,

"version":"Q",
"id":"6101452d-8caf-062b-6dbc-ceb5421334¢c5",
"detail-type":"Braket Task State Change",
"source":"aws.braket",
"account":"012345678901",
"time":"2021-10-28T0Q1:17:452",
"region":"us-east-1",
"resources":[
"arn:aws:braket:us-east-1:012345678901:quantum-task/834b2led-77a7-4b36-a90c-
c776afc9a71le"
1,
"detail":{
"quantumTaskArn":"arn:aws:braket:us-east-1:012345678901:quantum-
task/834b2led-77a7-4b36-a90c-c776afc9a7le",
"status":"COMPLETED",
"deviceArn":"arn:aws:braket:::device/quantum-simulator/amazon/sv1",
"shots":"100",
"outputS3Bucket":"amazon-braket-0260a8bc871e",
"outputS3Directory":"sns-testing/834b2led-77a7-4b36-a90c-c776afc9a7le",
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"createdAt":"2021-10-28T0Q1:17:42.8987",
"eventName" :"MODIFY",
"endedAt":"2021-10-28T01:17:44.735Z2"

}

CloudWatch IC&KD X RNV OADODEZR) T

Amazon CloudWatch Z{#H L T Amazon Braket 2 E_Z V> JF2 & T, raw T—XZRE&E
L., UPILEZAALICIEVGEHEY JEERX RNV D RAICIMITR CENTEET, RR 15N ARIE

TICERE N -BEER, F7I&k Amazon CloudWatch >V —)LTiBX 2 BEICEFE N XN
) O A%#EL T, Amazon Braket D/NT7 #—X A& &V K<IBBETEFET, FHHMICOVWTIE,
MCloudWatch XK U JADFER, ZSBLTEEL,

(® Note

Amazon SageMaker Al AV —IL® [/ =K7Y VO R—2 ICBEH TS &, Amazon
Braket /— K7 ¥ 2 ® CloudWatch QY A K —A%ZKRRTEXT, Amazon Braket ./ — ~
7Y I DEBIMKREE SageMaker IV =)L TITSENTEET,

DtV IORE:
« AmazonBraket DX N DRAEFA4 X3

Amazon Braket DX KU DO RAETFa4 X232

XN A& CloudWatch TOEARWBBETT, X MU DA, CloudWatch ICRITE BRI
DTF—ZRAVERDEY RNERLET, TIXTOXRNIUTARF, —EBEOFAX>>avIc&>TH
BHHSsNET, CloudWatch DX RNV OADF A4 X2 a > OEHMICOVWTIE., CloudWatch @
TFAXAD ) BSBLTLSESL,

Amazon Braket &, Amazon Braket ICEBE DT DO X K1) 2 AF—2A % Amazon CloudWatch X b
DO ACEFLET,

BFRAVDXNIDRA

EFRAVNBEETDEE, TOXNVIANEELET, chsSiE CloudWatch 2V —)L T
[ AWS]/[Braket]/[T/N1 ABI] D FICRTENET,
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XNDUORA E7L

ARPZ BYRATDH,

LA4T>>— COXRNVDORARF, EBFRAINFTTLIEEE
ICRITEhET, EFZAVONHELASTET
ETOEFBEEZERLET,

EFRXAITIAXNIDDADTFAX >3

EFRAIARNIO A, deviceAIn NTA—=BZDFTAX T AVICEDVTRITEAET, Ch
[&. arn:aws:braket:::device/xxx E VS FERTT,

CloudTrall Z AL EEFRX AT OOT R

Amazon Braket & AWS CloudTrail, Amazon Braket ® 1—4%—, O—J)L, £k (C&k 2> TELT
ENETOAVERBIBDH—EATHS EHEEAWS O —ER TN TWET, CloudTrail

l&. Amazon Braket N\OFTXTDO API J—)LZARRNELTHFYTFYLET, FY7FvEh
TEHTHE LI, Amazon Braket 1>V =LA S OETHE L &, Amazon Braket AR L —> 3 A
NDIA—RFEVHULNFEENET, SAHFZERTBESIE. Amazon Braket D4 R Mx &, Amazon
S3/NT Y RA®D CloudTrail 1 R NDBGENBEEZBEMCTEIENTEXRT, Al ZRELE
WIZETE, CloudTrail A2V =)D [A R NEEE] THRIFODANR NERRTEET, CloudTrail
TIEETn=BEHRZEMFEHAL T, AmazonBraket o T2V IT AR, VDIOTARTOIP 7 RLA,
DOTARNE, VDOIANBRBAEDHAZEETEEXT,

CloudTrail ®FFMIC DWW T, TAWS CloudTrail I—%—H4 Ry 282RBLTEEV,

COEI>a>ORA:
 CloudTrail A @ Amazon Braket 1&¥}
« AmazonBraket O 774 I N OBE

CloudTrail I ® Amazon Braket {&%R

CloudTrail &, Z7HV > MOER AWS THU U N BRI TEMICAKY) ETF, Amazon Braket TF ¥
TAETANRETDE, TOTITAETARARY NEROMD AWS DY —ER ARV KE
EEIC CloudTrail A1 XY NZRBEENET, THREDAARVRNEZRTE, RE, FTUVO—RTEF
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TAWS THOV R, FHICDOVWTWEE, CloudTrail AIXY REETDAXRY NDORTZSRLTLE
=L,

Amazon Braket DA RV REE AWS FHIU R, D4R NOMGEHEERICOVTIE, ﬁEEﬁ]‘E
ERRLUET, FEFFICK Y. CloudTrail @OF 77 4 )L % Amazon S3/NT Y NCBETEXRT. 7
7AIBNTR, AV TIARZEKTHDEEIC, EEFEFIXNTOAWS V=232 (CEAET R
£9, fEHFlE. AWSN—FT 1423 2RAOIXRNTO—23a0h50(AM R NE2OJICERL, BE
L% Amazon SSNT Y NMCOJ 774 EBELET, 52, CloudTrail O TREE N4
RTF—REESICOMUTREAWS O —ERX T2L3ICM0D ZRETEETT, FMICOVT
&, XRZESBLTLEEL:

o SEEFDIER D =8 DEEE
« CloudTrail "Y' R—KIDH—EREHKE
« CloudTrail F§ Amazon SNS @10 #& 5K

c BEOU—232H5 CloudTral A 7 74N ZZ R B RCEBOT D> KD S CloudTrail
OJ7 74 %% HE%

F N T D Amazon Braket 77> 3> A CloudTrail IC& V) OJICRBFEENET, Hlx
l&. GetQuantumTask £l GetDevice DETF V> I ZHTHET L, CloudTral OF 774
CIVRNUNERETNET,

BARVNEEROTIVRNIICE, #PVIIARNZERLEALEVWSBBIBENE T, 74T
TATAERIE. AT ZHETEOICRILERT,

s VDOTARMYO-LNFELER7IFL—>32d—H—0TF2RZUBEF1 )T 1 FAEREEA
LTITbhinrESH,
« DOTARA, BIOAWS OY—ERICL 2> TEFENELES D,

M DWW T, TCloudTrail userldentity 2%, #8BL TS EE L,

Amazon Braket A7 7 74T N OBE

TRLAINI W, BELE Amazon S3ANT Y NMCARNEOT 774 ELTEBETDHDLSICER

ETEET, CloudTral AT 77 M)k, BE—HIPBBOAT IV RNV ZEHET, 1RV N, F
EOHAISOE—QOUIIARNEZRL, VOITARNEWETOY3>, 7O23a>oRAK, VUL
ARMNTGA=—BZBEILHTIEBNIEENET, CloudTrail AT 7 7 ALk, A API J—JLDJEF
FTHSNEAZYIORL—ATRBEVEYD, BEDIEFTRERRENERA,
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RDBITIE, EFRAYVDFMZRB TS GetQuantumTask 79

EE

"eventVersion": "1.05",
"userIdentity": {
"type": "AssumedRole",
"principalld": "foobar",
"foobar",
"accountId": "foobar",
"accessKeyId": "foobar",
"sessionContext": {
"sessionIssuer": {
"type": "Role",
"principalId": "foobar",
" "foobar",
"accountId": "foobar",
"userName": "foobar"
.
"webIdFederationData": {3},
"attributes": {
"mfaAuthenticated": "false",

"creationDate": "2020-08-07T00:56:57Z"

"arn":

arn :

}
},
"eventTime": "2020-08-07T01:00:08Z",
"eventSource": "braket.amazonaws.com",
"GetQuantumTask",
"awsRegion": "us-east-1",
"sourceIPAddress": "foobar",

"userAgent": "aws-cli/1.18.110 Python/3.6.10

"eventName":

Linux/4.9.184-0.1.ac.235.83.329.metall.x86_64 botocore/1.17

"requestParameters": {
"quantumTaskArn": "foobar"
},
"responseElements": null,
"requestID": "20e8000c-29b8-4137-9cbc-af77d1dd12f7",
"eventID": "4a2fdb22-a73d-414a-b30f-c0797c088f7c",
"readOnly": true,
"eventType": "AwsApiCall",

"recipientAccountId": "foobar"

~

~ 3

>oOJIVRUZERLE

.33",
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LT, FNAARAANRY NOFMZIRT GetDevice 77

"eventVersion": "1.05",

"userIdentity": {
"type": "AssumedRole",
"principalId":
"arn": "foobar",
"accountId":
"accessKeyId": "foobar",

{

{

"foobar",

"foobar",

"sessionContext":
"sessionIssuer":
Iltypell: IlRolell’
"principalId": "foobar",

arn": "foobar",
"foobar",

"foobar"

"accountId":
"userName":
.
"webIdFederationData":
"attributes": {
"mfaAuthenticated": "false",
"creationDate": "2020-08-07T00:46

{1},

129z2"

}
},
"eventTime": "2020-08-07T00:46:32Z",
"eventSource": "braket.amazonaws.com",
"eventName": "GetDevice",
"awsRegion": "us-east-1",
"sourceIPAddress": "foobar",

~

~ 3

YOOIV RUZERLETD,

"userAgent": "Boto3/1.14.33 Python/3.7.6 Linux/4.14.158-129.185.amzn2.x86_64 exec-

env/AWS_ECS_FARGATE Botocore/1.17.33",
"errorCode": "404",
"requestParameters":

"deviceArn":

.
"responseElements": null,
"requestID":
"eventID":
"readOnly": true,

"AwsApiCall",

"recipientAccountId": "foobar"

{

"foobar"

"eventType":

"c614858b-4dcf-43bd-83c9-bcf9f17f522e",
"9642512a-478b-4e7b-9f34-75ba5a3408eb",

Amazon Braket Q7 7 74T N OBE
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Amazon Braket ZfEA L ESESOJ B

OA—Z2FALT. FRATRBTOLALHFZRETEET, ChSOBELOFVITHEMICKV,
NY DTS RR=DTHEL, BTTNYITI2-OOL - REERTEXRT,

OA—%ZFEATSICE,. poll_timeout_seconds /NT X—& & poll_interval_seconds /\
TX—BRELEEITHLZ2HHHOLET, ChiZkl, EFZAIVNFIRBERTEN, EFXA
DAT—RANMENICOTICRBEN, RS T77AILVICREENETT, COI— K% Jupyter
Notebook Tld7& < Python AV U NIZEEL T, RAPUTNENY VI ZI RT7OAREL
TEITTEBDELSICLET,

OA—%RETS

FY. ROBOFTICRTLSIE, IXTOOTHFTFARNTZ7AIILNICEBNICEERAENDLSIC,
Dﬁ_iﬁﬁibijo

# import the module

import logging

from datetime import datetime

# set filename for logs

log_file = 'device_logs-'+datetime.strftime(datetime.now(), '%Y%m%d%H%M%S')+'.txt'

print('Task info will be logged in:', log_file)

# create new logger object
logger = logging.getlLogger("newLogger")

# configure to log to file device_logs.txt in the appending mode
logger.addHandler(logging.FileHandler(filename=log_file, mode='a'))

# add to file all log messages with level DEBUG or above
logger.setlLevel(logging.DEBUG)

Task info will be logged in: device_logs-20200803203309.txt

EE%ZERL TEITTD

T, COPICRILSIC, EREERL, ThETNARAICEFLTRITL, @RI HZRE
WIBDCENTERXRT,

# define circuit
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circ_log = Circuit().rx(@, 0.15).ry(1, 0.2).rz(2, @.25).h(3).cnot(control=0,

target=2).zz(1, 3, 0.15).x(4)
print(circ_log)
# define backend

device = AwsDevice("arn:aws:braket:::device/quantum-simulator/amazon/sv1")

# define what info to log
logger.info(
device.run(circ_log, s3_location,

poll_timeout_seconds=1200, poll_interval_seconds=0.25, logger=logger,

shots=1000)
.result().measurement_counts

)
OJ7 74 25%RI>

T77AINICEEREFN-NEZHEIZICE. ROOAXV RZADLET,

# print logs
! cat {log_file}

Task arn:aws:braket:us-west-2:123412341234:
task/5088ecbc-89cf-4338-9750-9f5bb12a0dc4:
Task arn:aws:braket:us-west-2:123412341234:
task/5088ecbc-89cf-4338-9750-9f5bb12a0dc4:
Task arn:aws:braket:us-west-2:123412341234:
task/5088ecbc-89cf-4338-9750-9f5bb12a0dc4:
Task arn:aws:braket:us-west-2:123412341234:
task/5088ecbc-89cf-4338-9750-9f5bb12a0dc4:
Task arn:aws:braket:us-west-2:123412341234:
task/5088ecbc-89cf-4338-9750-9f5bb12a0dc4:
Task arn:aws:braket:us-west-2:123412341234:
task/5088ec6c-89cf-4338-9750-9f5bb12a0dc4:
Task arn:aws:braket:us-west-2:123412341234:
task/5088ecbc-89cf-4338-9750-9f5bb12a0dc4:

Counter({'00001': 493, '©00011': 493, '010@1': 5, '1@111': 4, '01011': 3, '10101': 23})

OJ774)H 5 ARN ZEE T %

quantum-

start polling for completion
quantum-

task status CREATED
quantum-

task status CREATED
quantum-

task status QUEUED
quantum-

task status RUNNING
quantum-

task status RUNNING
quantum-

task status COMPLETED

BOPICRLEE, BENZO774I)OEANS, ARN BRZERETEXRT, TTLERXRAID

BREZEEITHICIE, ARNID Z2FERALET,

# parse log file for arn
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with open(log_file) as openfile:
for line in openfile:
for part in line.split():

if "arn:" in part:
arn = part
break

# remove final semicolon in logs
arn = arn[:-1]

# with this arn you can restore again task from unique arn
task_load = AwsQuantumTask(arn=arn, aws_session=AwsSession())

# get results of task
result = task_load.result()
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Amazon Braket ® U # —23X

RDT—7T)LIZ Amazon Braket DH—E RV #—2 O —E%RL EJ, Service Quotas (FIfR & € ¢
BFhEIE., AWWSTHIROH—EAVY—AELEFARL -3 0KARETY

—HDT A —RFERPFTEANTELRT,

ZE W,

« N—ARL—KNIF—RZEPITELRFTEXREA,

c PEAEZIA—ZOFAL—EMNFETEZWVWN—ANL—FZR) &, BEENLT
7ZILBOL—RHERD2ETT, FIZE., TF7FINBDIF—30 60 fEE&AK 120 fEICHET

XY,

A OVTER, AWS DY —ER V7 —2%2FRL T

- FIRRETOSVIDM) BFRZAVDLEHOORHBEAEBZ IV F—X TR, AWS U—23> ¢ lR
K60 EZFERATEXT,
s NAT7 DY RDIATTHAETCNDAVEI—FTAVIA VARV ADBRRBE 1T, 74—2&F

5|& LIFAIEET T,

[VY—XA]

API U TANDL—
k

APl U TAND/N—
ARL—b

CreateQua
ntumTask UOIA
AL —hk

Bt

REND—>3>0
CDFTHIYNTIE
ETE321¥HLY)
DIVOITAMNDER
o

REOD)—>320
CDFTNIVRTA

E®O/N—ANTIEE
TED1¥®HEYD
EBMJIITANDE
RE(RPS)

REQOU—>3>0
CDTNIVRT
EETED 186
JToVv) @ CreateQua

%l PR

140
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20/%

51 & £ AIRE

)
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['JY—2A]

CreateQua
ntumTask UY2IRA
RON—AML—kK

SearchQua
ntumTasks JJOTI
ARDL—bH
SearchQua
ntumTasks YOI
AMODN—ABNL—
K

GetQuantumTask

DOTARDL—b

S

ntumTask UJTIA
N DE&RKRE,

REOU—>3>0
CDFTNHIVRTA
E®D/N—A N TIEE
TED1¥WHEYD
JBIND CreateQua
ntumTask UJIA
N D& ALK (RPS).

BEOU—23>0
CDTFHIVRT
EETED 186
f=V) @ SearchQua
ntumTasks WUJT
ANDERKE,

REnU—>3>0n
CDTNIVRTA
E®O/N—ANTIEE
TED1¥WHEYD
JEBIN®D SearchQua
ntumTasks U
DITANDRRE
(RPS),

REOV—>320
CDTFTHIVRT
EETED 186

7= V) @ GetQuantu
mTask UVOITAN®D
B AR,

%l BR
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5/%
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['JY—2A]

GetQuantumTask
JOTARDN—A
NL—b

CancelQua
ntumTask UOIA
RoL—hk

CancelQua
ntumTask UO2IRA
RON—AKNL—b

GetDevice U T
ANOL—bH

B

BEOU—23>0
DT NIRRT 1
E®O/N—ANTIEE
TED1¥HHEYD
JEBN® GetQuantu
mTask UJITAKND
B AH (RPS),

REOU—>3>0
CDTFTHIVRT
EETED1¥H

V) @ CancelQua
ntumTask UJIA
NDOE&RKE

REOU—>3>0
CDOFNIVRTA
ED/N—ANTIEE
TED1¥WHEYD
JIBIN® CancelQua
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