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0. FHIEURSE


https://github.com/jingyaogong/minimind

0.1. #3GPUMpytochii(f (BEHNvidiafdDockerhas A B Ehilii&
i)

MR ERIDockerfile: (ZMIBRINE Hrequirements.txtB H#InumpyHltorch1T, EMBRBEEEET)
</>

FROM nvcr.io/nvidia/pytorch:24.01-py3
WORKDIR /minimind

COPY requirements.txt .
RUN pip3 install -i https://mirrors.tuna.tsinghua.edu.cn/pypi/web/simple --no-
cache-dir -r requirements.txt

ENTRYPOINT ["/bin/bash"]
ISEAEE
<>

docker run --network=host --ipc=host --ulimit memlock=-1 --ulimit stack=67108864
--gpus '"device=0,1,2,3"" --rm -d -v .:/minimind -w /minimind --name mimmind_dev
minimind:0.0.1 sleep infinity

docker exec -it mimmind_dev /bin/bash

0.2. FHEUESE
RiRgit-Ifs, AFNIT:
<>

git clone https://hf-mirror.com/datasets/jingyaogong/minimind_dataset

EREMTHANRRMERIE, SIMEENE

0.3 ZIEEMFERKRMTAFEF
PDIAZRAEIEEE . tokenizer_train.jsonl
<>

{"text":
"\u597d\u7684\u3002\u73b0\u5728\u8bf7\u4fo0\u5cO6\u8fdI\ude2a\uc587\u672c\ude2d\u?’
684\u6240\u6709\u7684\u9017\u53f7\u90fd\ubof f\u6362\u6210\u7a7a\u683c\u3002
\u597d\u7684\uff@c\u8bf7\u7add\u7b49\u4e@d\uded@b\uff@c\u73b@\u5728\u6211\udfla\u5c



06\u6587\u672c\ude2d\u7684\u6240\u6709\u9017\u53f7\u66ff\u6362\ude3a\u7a7a\ue83c\u
3002\u5904\u7406\u540e\u6587\uc72c\ude3da\uffla\"\u8fdo\u662f\udedd\ude2a\u53e5\u5Sb
50
\u76ee\u7684\u662f\u770b\u770b\u662f\u5426\u53ef\udee5\ubb63\u786e\u5730\udece\u8f
d9\u4de2a\u53e5\u5b50\ude2d\u5220\u9664\u5173\u952e\u8bcd\u3002\"\u3002\u5904\u7406
\u7ed3\u679c\u5982\u4f55\ufflif"}

{"text":
"\u5e2e\u6211\u56de\u7b54\u4e@0\u9053\u5386\u53f2\u9898\u76ee\u3002\u6ed5\u671d\ub
5fe\u671f\u7684\u516b\u65d7\u5171\u6709\u591a\u5cl11\ue5d7\udeba\ufflf
\u6ed5\u671d\ue5f6\u671f\u516b\u65d7\u65d7\udeba\u6@3b\u6570\u7eab\ude3a200\u4ed7\
udeba\u5de6\u53f3\uff@c\u5176\u4e2d\ubb63\u9ec4\u65d7\u3001\ubb63\u84dd\u65d7\u300
1\u6b63\u767d\u65d7\u3001\ubb63\u7ea2\u65d7\u7684\udeba\u6570\u8f83\u591a\uff@c\u5
176\udedo\ub5d7\u7684\udeba\u6570\u8f83\u5c11\u3002"}

{"text":
"\u55ef\uff@c\u8c22\u8c22\u4fed\udecb\u7ecd\u7684\u505a\u6cd5\u5f88\u8beb\u7eco\uf
fOc\u4f46\u6211\u4e@d\u559c\ubb22\u5403\u9e21\u86cb\uff@c\u6709\u6cal\u6709\us5176\
u4edo\u83dc\u505a\ubcd5\u8dfd\udecb\u7ecd\u4edd\udedb\ufflf
\u5f53\u7136\uff@c\udfed\us53ef\udee5\u8bd5\u8bd5\u9178\u8fa3\u571f\u8c46\udeld\u8f
do\u9053\u83dc\u3002\n\u6750\u65990\uffla\n\u571f\u8c462\ude2a\u3001\u7ea2\u69121\u
4e2a\u3001\u9752\u69121\u4e2a\u3001\u5927\u84711\u6839\u3001\u918b\u3001\u751f\u62
bd\u3001\u76d0\u3001\u9e21\u7cbe\u3001\u6599\u9152\n\u505a\u6cd5\uffla\nl.\u571f\u
8c46\u53bb\u76ae\uff@c\u5207\u6210\udeld\ufflb\u7ea2\u6912\u548c\u9752\u6912\u5207
\u6210\u7eco\udeld\ufflb\u5927\u8471\u5207\ubbb5\u5907\u7528\u3002\n2 .\u70ed\u9505
\u51cNubcbN\uff@c\ubcb9\u70ed\u540e\u653e\u5165\u571f\u8c46\udeld\uff@c\u7178\u70
92\u81f3\u53d8\u8f6f\u3002\n3.\u5012\u5165\u7ea2\u6912\u3001\u9752\u6912\u548c\u59
27\u8471\ubbb5\uff@c\u7ee7\u7eed\u7178\u7092\u81f3\u719f\u3002\n4 .\u52a0\u5165\u90
02\u91cf\u7684\u76d0\u3001\u9e21\u7cbe\u3001\u6599\u9152\u548c\u751f\u62bd\uffdc\u
7ffb\u7092\u5747\u5300\u3002\n5 .\u6700\u540e\uf fOc\u52a0\u5165\u9002\u91cf\u7684\u
918b\uff@c\u7ffb\u7092\u5747\u5300\u5373\u53ef\u3002\n\u5cOf\u8d34\u58eb\uffla\nl.
\u571f\u8c46\u5207\udeld\u65f6\uff@c\u53ef\udee5\ub53e\u5165\ubdel\u76dd\u6c34\ude
2d\ubcel\u4e@0\udedb\uff@c\u8fdI\ue837\uS3ef\udee5\u53bb\u9664\u591a\u4f59\u7684\u
6dcO\u7c89\u3002\n2.
\u716e\u571f\u8c46\udeld\ue5fo\uff@c\ude@d\u8981\u716e\u5f97\u592a\ude4S5\uff@c\ude
e5\u514d\u70c2\u7cca\u3002\n3.
\u52a0\u5165\u918b\u7684\u65f6\u501N\uff@c\u6839\u636e\u8lea\u5df1\u7684\uS3e3\u54
73\u591a\u5c11\u6765\u8fdb\u884c\u8c@3\u8282\uff@c\u4e@d\u822c\u6765\u8bf4\uff@c\u
76d0\u4e0e\u918b\u7684\udbd4\us4f8b\ude3al:1\u3002\n4.
\u5982\u679c\u559c\ubb22\u8fa3\u5473\u53ef\udee5\u52a0\u5165\u4e@d\u4edb\u5e72\u8f
a3\u6912\u4eld\u3002\n\u5e0c\u671b\ud4f6@\usfla\u559c\ubb22\u8fdI\u9053\u9178\u8fa3
\u571f\u8c46\udeld\uff@l"}

{"text": "How can AI technology be used to address climate change? Climate change
is one of the most significant challenges facing our planet today, and it is
increasingly clear that we need to take bold action to address it. Artificial
Intelligence (AI) technology has the potential to be a powerful tool in the fight
against climate change. Here are some ways that AI technology can be used to
address climate change:\n\nl. Energy optimization: AI can be used to optimize
energy consumption by analyzing data from sensors and other sources to identify



areas of waste and inefficiency. This can help reduce energy consumption and lower
greenhouse gas emissions.\n\n2. Smart grids: AI can be used to manage smart grids,
which can help optimize energy distribution, reduce energy waste, and enable the
integration of renewable energy sources into the grid.\n\n3. Renewable energy
optimization: AI can be used to optimize the use of renewable energy sources by
predicting energy production based on weather patterns, demand, and other factors.
This can help ensure that renewable energy sources are used as efficiently as
possible.\n\n4. Carbon capture and storage: AI can be used to optimize carbon
capture and storage technologies, which can help reduce greenhouse gas emissions
by capturing and storing carbon dioxide from power plants and other sources.\n\n5.
Sustainable agriculture: AI can be used to optimize agricultural practices, such
as crop selection, irrigation, and fertilizer use, to reduce greenhouse gas
emissions and increase food production.\n\n6. Climate modeling: AI can be used to
improve climate modeling, enabling scientists to better understand the impacts of
climate change and develop more effective strategies for mitigating its
effects.\n\nIn conclusion, AI technology has enormous potential to help address
climate change by optimizing energy consumption, managing smart grids, optimizing
renewable energy sources, facilitating carbon capture and storage, improving
agricultural practices, and enhancing climate modeling. By harnessing the power of
AI technology, we can take bold action to address climate change and create a more
sustainable future for all."}

{"text": "What are some potential benefits of using AI in healthcare? AI has the
potential to revolutionize healthcare by helping to improve patient outcomes,
reducing costs, and increasing efficiency. Here are some potential benefits of
using AI in healthcare:\n\nl. Improved Diagnostics: AI can analyze large amounts
of patient data, including medical records, lab results, and imaging scans, to
help healthcare professionals diagnose diseases more accurately and quickly. This
can lead to earlier diagnoses, more personalized treatments, and better patient
outcomes.\n\n2. Personalized Medicine: AI algorithms can analyze patient data to
develop personalized treatment plans based on an individual's medical history,
genetic makeup, and other factors. This could lead to more effective treatments,
fewer side effects, and better patient outcomes.\n\n3. Predictive Analytics: AI
can analyze patient data to predict health outcomes and identify patients at risk
of developing certain conditions. This could help healthcare professionals
intervene early and prevent disease progression, leading to better patient
outcomes and reduced healthcare costs.\n\n4. Efficient Resource Allocation: AI can
help healthcare organizations allocate resources more efficiently. This includes
optimizing patient flow, scheduling appointments, and managing staffing levels,
leading to reduced wait times, improved access to care, and better patient
outcomes.\n\n5. Drug Discovery: AI can analyze large amounts of data to identify
potential new drug candidates and accelerate the drug discovery process. This
could lead to the development of new treatments for a wide range of conditions,
improving patient outcomes and reducing healthcare costs.\n\n6. Remote Monitoring:
AI can be used to remotely monitor patients, allowing healthcare professionals to
track patient health and intervene early if necessary. This could lead to improved
patient outcomes and reduced healthcare costs by reducing the need for
hospitalization.\n\nIn conclusion, AI has the potential to bring significant



benefits to healthcare by improving patient outcomes, reducing costs, and
increasing efficiency. These benefits could lead to better patient experiences,
improved access to care, and a more sustainable healthcare system."}

P ZRa0E3EEE : pretrain_data.csv

<>

text

"BAEFNE@EER, BRI REERERIET SR,

RREMBEFIEXAS: —Kms, AKNAREEETAER, IEERANENNRANAITEIITIN, RBE
FRGEMEERE, BMERRITIARE, SBREDEX.

PR B amiE B 5ER:

1. B84 BHEUEREAMHERMU LRSS, FTEERs BURNEESN, BHEMLE, HEFIMaEs
KHE . BBE. YMTFETARRF, #MAIEEINENER Rz, MENsESFNR, EHEFEBIE
TELERHT,

2. JHBREN: HBERNSHEFINGEEMLEE, LALINMYENITEREREZFRET, DAMAZFELRENHE
B, MEEEFIVEERE, "
"EREERPELROERNEANE T Z—SBFNItR=—ENNER, UREATRELBIZRNATT S
K, BEBIREKE, FRAIUMKECWHNZSHEATIBRAR, EEFNATEMANE, Miadl, X
FIAMEBN MR EFRNMNFESL S, BRNREKSENFTEWNAIFELAR, REKSEEWSEIMAT &K
AR, PUESSFRUHABSSEIRERAINENE SAIERER, HENETE—EZIABATNEK.
EOXEER W e ek 2 e Fr A A A db TV ERW R AR PR F E SRR K D AN E T EBERATIEFIER, FX=
—SHANSERRRTRMAMZR, REMASEFHRAN. EEHNEE, MBEH, EERAEWSTINFESHY
FRHAZE, BEAMKEEENS.

RRBFEENZZANK, BIERENSESRESENTSE. REBIERENADZIRREAITR, BEICRBENISE
MATSIRSERRAITHENERIL =—I", MARBAESKERBER, BRIEE. k. tlnI. €5k
SERMRTM, “=—WZRRIAEIA300A, FHIERENNT—TAFEBEENLRIT TREFNAT £, "
"BRXBARTOEZERNERER. REEM, EHEER, BMBW; NFIAE, —KEH, BEMINESE,
Hxt, REAFHRAZOM, —LMoRT ENiES . Zih, 2REN, bR —MAEERNES,

BN BMIANSUESE: sft_data_single.csv

</>

history,q,a

(1,589, MAEBMREX T XARNAENESHERETIE, , "IFY, BHEE—T, IERSEXAPNME
ESBMRATIE., WMBEXAEAR: ""XR—M0F BNEREFESTMUERMMX NG FHRIBRXREE. ",
RIRLE RN a? "

[1,BELEEZ—EHLAE ., BRI/ EXEZDEA? SN/ EEASRAN200H5 A G, HERIE
EiE. [FEE. EBE. EAEMNARRE, HMENAZRD,
[1,BEBENB—TALBENRATLER. , ALZENRALRREZSHREIR, SFEREEY. EFEI. B
RMESLHE. TENMRE. BEEN. WEENEEZNAES, ALSEMERMMHIAIET, KK, A
THEEESSW ZEATEIOE, SFEET. S, SEtEE. SHEN, ATEELHERTRE. BfAE
FEMNERER, FEBAEFHEE, M ERRRE,

[1,R%F, MEBMIHTE—TEXRIXERLHIN T ZDNREF"FH. ST, IRXERSHEI TRRIR
B X MEL,



[1,ARBEESMTS500H%ET, SEEFHERTS0%, SENEFIERZD? ,SEEFEN750HET
[1, BtRFEEE. RERNERIFTAMNIBEREN, THEXEBHMK. ,20, XEANRRRILAR
o), DERR, (FFLRA) BE—8RFEHerfEm.

[1, BMEBXEPRRE X T O RULBIBRL R, ,\ XNEPRENFE_NAHE-——DEIR, SRERRSRN
BRFERZ—, MR REBRGEFUIZRARNMEHITOE, UEEUL, LENBNA, Bl oLk,
BAEBRSEFMORFEFBER, FROTLENRE, MMERFHRENESRE.

[1, RIEUATXAR, SEB4HTHE: PERERKREFRPIREFTEE. , XTSBHAIMESELENEELESE. B
i, PEAERKLEFFRHUHRS T EE. HIFTDUgRTY, XiptEFTERASEIRLE N EIKAES NN
EFREIKLESE, PEELEFFRIALEEARS T Rn, XTFHNERENTHEEKEHANIKIEUAREZE
SEEREK T ARBEFTEER X,

[, F&EFEMA2ZNB[FY . B FIZ—MATLEERA, SEREENHFERE, 1HTE B MEE
REY), AREXEHEHDITNIDAR. NSFZIRUMENAEFSAESE, UEm. EFFRE. TSR
BF. HEFESINEMEANBRNRHEEFIARNEFNGR, FEIHESRRMEDHEHIR.

SN EMENETESR: sft_data_multi.csv

<>

history,q,a
"[['BE—RAXTHEFRIPIXE. ', "7, BREFEEGEMHENMERIPE? fISSRKE, K5
%, '], ['BExFREMOREENXE, ', "WSERTEEZIMMEIENINRR, BEROLIEE, SR
SHENHERBEN., BATTUMAATUNAEAF: \nl. BOBRKSM—RERRER\N2. £k, EF
EURFIE\N3 . B ER T EMIERENT m\n4 . RE LA RNIMREIR. BB T A#H B AR RIPINEM S 1 FTEE
REENE, LD AE. 2HTR\EELY. "], BMNXREXERRREXTHOELRNBRALTR., ,XEHR
MBI A E-——D RLR, RN SENERIER 2 —. Miks XRIEBEELIRIRBABNFEHITS
£, MEERU. MIEMBFA, BdoENER, BIEBRSEFMNZFEIRE, FRLTLENRSE, MMM
RIPIMERAES RS,
"[[IREERER—BMNENFR., ', '"EEeES2zLt, BEEREP T, WAXA, RBERRNSE. B8
EFFFRA R, AWMTENSSHRERER, BB —TEMNEE. '], ['E—RXTKRTINXE. ',
"RATE—MALR, E2—MRERMNARN ., RAINEREFINRRAR, 7THRARNXMN, FEHRWLKLEE
H, FEANBMLITE, KT RIS, AIMERBEEERNED, BRIANAENEELRX. '],
["EERE—LELMNBNSF. ', "8, B —ERAENRIE, FTTUEBEA—KIBEHNET, &
BE—FREIFFTOFINBRER . BRIIETUSHITE—NERE. AFENTREARS, SE LM — DI TiHN
=, B8, BRI MURRTENHRASLBPHNS @, MREBAMMMNEERE. '], [EEREXTRELT
NBEEMERIER. ', "FTEBEASNITI78F, B—REEEEEZRMARSZAE, SEMUTESY EZBIMINZ
ME, ZASRM—RIERMT MRS, SFEKRE. BN, REMEM™, BRIIMUE, FEAS—EHN
NFREFRESR. T8, BRANERES. EREESRANEEASEENTz—, R LSRR
TEENEZ—. "11",BEFRBETARIEEY. ,BFIE—MALZERA, EFEAEEMHFEER, it
TEN Bt MEIEFES), HIREXLEHIEMETNAIAR., M2BRFITUBENBETFSAROIE, NER.
ErRE. [ STREE. SZFZINETEANBINHRHEBIFIARMEFNER, BESRERNEADEIR.
"[[BEEE—EXTERNFR, ', "EXWEILEEAN, FBXWNE, WMIHEERE. SXEHE, VWIE
B, IDADRE, RTHE, mRAKK, —IRME, IMERER, —FNFHHEE, RAW, KREEWINE
T, '], [NARBEIIEXTEMNIONFL, ', "WiITUERS MVES, NEEERRE, RESAREEN
WA, EREHER, NESO0ERE, BTARADMWAS, L85 AREN, ®RASKRREE, BERFE, FA
BEFEEMEEEE. '], [EEFR—LEIAAKEMTNEREE., ', "'SAERTHNEREEBERITE
R, BFER, ERFNERER. HEP, RITSFNEGRERZIFEANSE, BFERIERRWRS]T
WERESROA, B2, BERNEENRITEEREENBNERMAKEN, 11", 5B —TH4AAL



dp

BrE. , ATEREE—MENAREERNEANLE. ENRKREENSZFS. BRESLE, HENIRSFEA
RN, ATERENEMBIUANSZTUMRAR—FERE, B, #HENEREE, fla, ATEERTMUEBA]
FREMEEANTm, REEFHE, BARERE, MCANNEESHEREHRTED.
"[["RIELENEY, FRE—EXERIE. \nBREA. B&. F8', "SAYEEFR\NEM: \n- LA
40057, RBEERIBUMR\n- B 2005, tIAR\n- F& 117, th\n- £% E&, Y&\n- &H 24
\n- BB 190\n- & EE\n- B EE\n- BYWH BE\nHiE: \nl. E—TBEBRANIFRIEE
AR, MAZEH. FUENESNRHEM, BHYS, BEI100HH. \n2. RIRRH, IMAZZEL, BRI
RIBRIRERN EZE, \n3. MMNFRLMEL, BN2-30EEETR, \nd. IIAEENEMDERIK,
H FREMESOHEEBAME, \n5. REHY/LT, @2 TZRMBENA. \n2BREx: \nl. EMEHIEA
i, RBILARERE, PIMINALENEMMES. \n2. AIBREFETAOKRIMAEMIER, WFRAR. B
F. \n3. FRMEBFAIUREMERAE, WER. A2 bF. '], ['XET, ZRIWNEREFHOEX,
BRERFIAL T —EFEN, BiLMAEF—LFrmRita, ', "SRR, 26, RREEFNRERES
HERNR, MRAEE-LEANMT, FINEE—LEEFRE, HESF. NMHE. PIEFRAEXZSR/it
7. 117,08, REMSEHRAE, ERBEEHR LRI FR S AMNAENTR, RETAFHENIG? |,
MRIRBEERAM T FESHARNG, AINESESI—EEEER, NS HEYIE. SmEE™
R, 2idHtEREE, I, BAINE—L)RE, BIBENHINIE.
"[['BE—RXTALEENE. ', "ALEEE—MENEHNERA, EELERNNEEPIESHRNEE
MEAEE, MT—EARE, ALEEE—MSPNANE, TBUAMINEREFNEE. ESRENEFENGE
3, MFRII—EAKR, ALEEAES—IIABMNEE, SABOATEESRZFTIRAZNMAL
BRBATNXA, \nREFFTALERNEEFEEAD L, BELRZISRAMSEMNENNTEZ—., TiL
REETRE. 6. RBERREFNE, ATEREHAINREERNER, HRECIFINERSLE. \nF
g, AL EFE—LBENXPRME, MATEEREENTABERE. BEAKNRRMY AR
E. B, FNFERRYITHEREFEHBRE I XL, BRATSENTFENZEZRR. \nSAEKi,
AT E R —UR ARSI BNEATUN ., ERARNAMRRNCIF, HIEE, RRALEERHRELRR, H
NAEHERE FRARE, "1]", FEAERE-—TRREXENER. ,XIRBXERTET ALEENKREER
REEIRRIPEELFINES . REATEREAES NPT EEENSHNANE, BMNZIABENEMRFREE,
R ABFERRBRETFENRERE,
"[['E—RRTINBRHXE. ', "7, BHFHZ, BEAEER—RBRTNRHOXE., XEWTF: \niX
AR, XIRXAK. €, BTFEEARGXATN—F, REXH, ESEEMTRENGE, XREFERIR
X EAERSHAAZNS, BEUREIANBRZESTEZENLTS ., \nXRUENRNENEEMmER
Tt HRAIXERDAEXTENRA @A, USRARNSBNRZHI. XREERFRIRITHAN,
MEERFLFESHER., BN, NREEERENIZENAE, NAFRT SMEEISNRL. \nfEHRR
#HE, FZTAESHERNRXME, HFRXMERXNERE ZHTHH., TIESEEMRR. B, TRENK
BlL, NRELFEFEEBRNUE, AEXR KFEBRANRIL, XROEERIIREESEAXMCNEX. \n2ld
IENARMEEE SR, ILEZIHNENNRMRZRERNEREXN, BEEAT —1TE2RENER, XRIFN—MES
RUBRTGSC ML, BERMIZILES AMIK, ERNNE, BEREK, NRXA—EZRELRZIEKR. "'1]",1BMXE
PIREUXRNFAE. IXREREERFRIGXMAPN—H, REXH, ESEEMTRENHE.

1. ¥ilZ: (Pretain)

1.1 XU EE R embedinglZE 5| #¢HHlembedingsk =
ET— S MEHTO AT RSN T :



<>

<sS>"BATEFHNESEER, BEATNREEMRERIITR, </s>

<S>HRBEMEETEXAD: —Rms, @KNAREEETIAEE XRERANENNERENASZI560,
R AR ERE, EMERRITIARE, SBRENER, </s>

<s>PRBMBEFERE: </s>

T HembeddingtIZES | EEF:
XEXBRE—EH, RERNRI|

<>

XX X X X X X X
X X X X

X X X X X X X
XX X X X X X

Fi5T HembeddingfiZE 5| #14H B padding/5:
RO | HARENTEENREARNKER, M, 0FEIIREE<unk>:

<>

XXXXXXX0000
XXX00000000
XXXXXX00000
XXXXXX00000

X X X X

K5 $BRYshapeRiZ 0 [batch_size,max_length]
R5| A BT embdingR &8 Elembeding/53R1FHISKE R/ )\ [batch_size,max_length, embding_size]

5| HAEEFRE— M ossHEIDEI4A

/>

111111110000
111100000000
111111100000
111111100000

loss#E 152840 F Sk maskigpaddingf08lossBHiTE, EREMEBINMERBEE(IMlosszlE1Lloss HEANEME
F.



MWEMAS BB

/>

[RIED1EEHIXA:  <s> tokenl token2 token3 token4 token5 </s> 0 0 @ 0 @

BRI (EEE—token): <S> tokenl token2 token3 token4 token5 </s>
o 0 0 0

BRI B (KRG —token): tokenl token2 token3 token4 token5 </s> 0
o 0 0 0

MASREREBENURNTHE:

CES Do s e Do > Full tokenl
<s> tokenl -------------—-—- > il token?2
<s> tokenl tokenZ2 -------- > ¥l token3

<s> tokenl token2 token3 -> FUll token4

1.2 PUTEEAIYRI)IZR

nohup torchrun --nproc_per_node 4 1l-pretrain.py > pretrain.log 2>&1 &

HATHE:

<>

[2025-01-21 08:06:43,125] torch.distributed.run: [WARNING]
[2025-01-21 08:06:43,125] torch.distributed.run: [WARNING]

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k sk sk %k %k %k %k 3k 3k 3k 3k 3k 3k ok 3k 3k sk sk %k sk k k k kK kkk

[2025-01-21 08:06:43,125] torch.distributed.run: [WARNING] Setting OMP_NUM_THREADS
environment variable for each process to be 1 in default, to avoid your system
being overloaded, please further tune the variable for optimal performance in your
application as needed.

[2025-01-21 08:06:43,125] torch.distributed.run: [WARNING]

3k 3k 3k %k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k %k %k %k >k >k 3k 3k 3k 3k 3k 3k >k >k %k %k %k %k *k >k >k *k %k k

LLMEZH8E: 26.878 B A

Epoch:[0/20](0/20957) loss:8.879 1r:0.0002000 epoch_Time:1372.0min:
Epoch:[0/20](100/20957) loss:7.420 1r:0.0002000 epoch_Time:84.0min:
Epoch:[0/20](200/20957) loss:6.885 1r:0.0002000 epoch_Time:76.0min:
Epoch:[0/20](300/20957) loss:6.428 1r:0.0002000 epoch_Time:73.0min:

Epoch:[19/20](20200/20957) loss:2.264 1r:0.0000200 epoch_Time:2.0min:
Epoch:[19/20](20300/20957) lo0ss:2.280 1r:0.0000200 epoch_Time:2.0min:
Epoch:[19/20](20400/20957) loss:2.249 1r:0.0000200 epoch_Time:2.0min:



X5

</>

1.3

AT

<>

Epoch:[19/20](20500/20957) loss
Epoch:[19/20](20600/20957) loss
Epoch:[19/207(20700/20957) loss
Epoch:[19/20](20800/20957) loss

Epoch:[19/20](20900/20957) loss
ARG
./out/
L— pretrain_512.pth
VR {
B
python 0-eval_pretrain.py
Hi&:

:2.369 1r
:2.195 1r
:2.399 1r
:2.339 1r
:2.391 1r

:0.0000200
:0.0000200
:0.0000200
:0.0000200
:0.0000200

KBS 26.878464 B = 0.026878464 B (Billion)

BR:  HEANERXS

GES
HEAERS

HEA X3 EEZZHEIFARTAARN, HEBFARNAD, BENEZROANAE, BEBERE, HEr9R
R, WEBFR, WHEBAK. BEEIAD, SHERIFZRFAD, HEREFIR, HEFRFAN, HREIAZR
MAD, WEBFRFAD, WHEFARFIFR, HEERK, HEROFIRFIRZR, HEREANIAD, HEE

FAARMIRZIR, WREBIAZIR, WEEIRIRIRFOA), WEBIARFORZIR

REBIFZARFI AN

HEBIFAAR, WREBFRFAZR, HENFRMFZIAZHEAZR, HEFARMAR BRI . HEEH
WARZAR, HEEFZRM AR EREBFLRFAR . HEEIFARFIAZIR . SEBIFARFAZIK, HEARFOAZR
EMEBIFR. WRBFARFAAR N BEBFR. WBREFARFAR. BRBFAFIACRZMEIFIR. HEEY
FAARFARZAR S R BB FAARFIAZ R S E BRI FAARFIAZ AR S E AR AR AR S R A A2 R AAR A R BIAZAR

HEEFRM AR BRI BAZRFAR, HEFARAZARZMHE RN HEZHEOFRTAAR,
FEME, HBEEMHEFK. HEROFRFIAZAEBZHMEFRFOAR . HEBFARMFARZ MR BIFARFOR

Ko

3.762782573699951 s
B FEXTEREBEXEREFRE
EZF: #ILHieR

epoch_Time
epoch_Time
epoch_Time
epoch_Time
epoch_Time

:1.0min:
:1.0min:
:1.0min:
:0.0min:
:0.0min:



SRBENEFRFERDRBEXERFEHFCNEEERM, BERBECAECHNESTA, EBREIRBEXE
RNFEEICHNERARMED ERT%FEMEXEPT’cE’\JIEi’BEE%LﬁhEﬁME&i’E\ e, E$Elb$ﬂ%$%ﬂiﬂﬂ’\]
BRI R BARIRIT t—h/& R—InENR—1ES.

DRBEXEARERIREEXFEAEFHAR, BRIREEXFEAXEHAR, ERDREEXNERE
i mm%ﬁ,u\IxﬂPlftH#ﬁEJZ%E’Jhlﬁo *EEF'IAEWEI““EE’%?@M%#(E%E’JEE#(* HiHER,
PEEAE, DRBEXE, IRBEXNEEE, GREBEXEZER, DRBENETEE, THT/\RMUEKR
MERBWEFHNHREHM. SRBE ﬁ#ﬂ*@%qﬂl)\ﬁﬁﬂ* HNEEANE D, EDRBEXEZER
AR, BZEMHL. REMHL. IEusPCJJI, EDRBENEZBENEAMA. DRBENEZRE, 2EER
BEXTZERRICHER, EORBENEFECHEREE,

2.294588088989258 s

BR:  AKAKMRIEEINEER

B : BIUAERMEEESNEM L, MXMEREBE —HIESRIMAY,

BAIEE, ARBESH, AZRTM, ARKEMN, BAIAAEREDR, FIA, BAINERETHR, K]

REEBN, BllgBEEmS, BMNNEGELEN, BIIKBEGR, HINKEEDN, FATPIMUMRAR LFR

[B) 7R

&ﬂllxﬁi pHY, BANRBEDR, BAUKBEGR, HIIKBESN, HIIREESDHN, BINEEH, B

IR BEBN, BANBESHN, BAIKBESGR, HIVKEEB, FINBEESHN, BAUIKBEEDR, (]

REEBN, BAIKBEESGN, HINKEEB, HINEESHN, BAUKBEESGN, HIIKEEBR, (DR

BESH.

ABESH, BIREEGR, HIVRBEESN, BAVKBESN, HIIRELEGR, HINRBEESHN, DR

EE PRy, BITRBLEBR, HINKEEBN, BIVKBESN, BIIRBEEG, HINKBEH, HI10gF
Ry, BAVKBEBN, BAVKBESN, BAIKBEGR, HINREEHN, BIVBESN, BIIKBE

an’] BAVRBEESN, BAIRBEG, HINREEBN, HAVAEESHN, BAIKBEESGH, H(IKEE®

B, BADRBEESN, BAVKBEGH, BNIRELEGR, HNNREEHN, BANBLEHHN, BiIKBELS

B, BATRBESN, HINBEGR, BAIKEESN, HINBEGR, BIIKBEESN, HIVBEED

By, BANRBEESHN, BAUKBESGN, HIVKELEGR, HIVREESN, BITVKBESN, B(IREE®

By, FANRBEESHN, BAIKBEEB.

3.023700475692749 s

B AESINZE

EF: TR ERDEBEBIRRIAN, MAREARTSHSEEZMN, EHE, AR TR CHE—
B ARFENKME, MAMZMR EE—B ALEFERNARM.

HAESINRER LIFBRMENAR, AT LRAMNMGEARM, AMMEHR LE—IREAREFENARM,
MARZ R EE—RBARFENAM, MAMEHR BB AXEFENKE, MAMIMHR LE—RE
AKRTFRERIARE. FTPORARERIAREZ R LE—2 8 AREFENKR,

K2R EE—RBE AREFERNAMR, MAMSHER EE—IRBAXFENAML, MAMSER EE—ZEA
REFENARM, MAMEHR LE—IRBEALRFENAM, MAMREHER LB AXFENKM, MARGE
TR EM—2 B ARFENAR,

AASINRHER EE—IRB AREFERNAM, MAMLESHER EE—RB AXRFENARM, MAMSHR LE—Z
BALGFENAR, MAMGEHR EE—EALRFENKE, MAMIEMFR EE—RE ALEFERNARM.

2.8428122997283936 s

B MR EAORSHNERE

EZF:: £5. XE. EAF. PE. BF BAMIAHE=.

AR L, #HREANSSNERZ: £0F. XE. E20F. FE. BAF. BAALNFHAE=,



HREAOSPNERE: 205, XE. £S5, PE. BF, BAFIT., Hia=. BAFTNHE=.
R EAOSRPHNERSE: 205, XE. 20F. PE. BF BAMIAHE=.
R EAORPHNERE: 2OF. XE. 2OF. FE. BER, BANLMHE=.
R EAOSRPHNERSE: £05F. XE. 2EF. PE. BF, BAMIEL., Hl=.
R EAORPHNERE: 20T, XE. 2EF. FE. BFR, BANIMHE=.

2.0161516666412354 s

[@&%: DNAKZETRZE

EZ: DNA, BEEXKREEFZERIESKRMZMN, BF&KXR. DNARNEREHE:

1. B—TEBEDNARIIRRERRE, K—1TEE—TEADNARIIFEEZER, $—TREBDNAFIIRIRER
&, B—1TEBDNAFIINEEER, F—TEBDNAFIIREERER, FHEBER—TAEBDINAFIIRREERE
i
2. BIRK—TEADNARIINEZER, ¥—TRBDINARIIRIEERER, K—EBEDNARIINEEZER, 1§
—TEADNARIIREEER, F—TBEADNAFIIMNREER, $—TEEDNAFIIREEER, K—TAF
DNAFFIRERER, H—TEBONAFSIRREER, K—THEBDNAFFIFEEER, F—TEBDNAFSIRY
BEERE, $—1THEADNAFRIINREER, K—TEBINAFFIFEERRE, B—1THEBDNAFRIIRNREER,
B—TEADNARFIREEZER, K—TEBEDNARIIRREER, K—1TBEEDNAFIINEEZER, $—TRF
DNAFFIREZER, H—TEADNAFIIRRERER, B—METEIMEEMEEERNREER, K—1E
THEOMBRERR, F—TETHEIMEEER, B—TETHELNMEEER,

2.8412325382232666 s

[ERR:  EEFERTHERLR

E%: 1.5, EREHEPTERL. 7, FIUEEFRTIEERZP SHLEHIR,
TEHTREERZ T SOLEEIRD, AR HmERL. S5, FHFHmERL. 5. thmiEERF T SAILEE)
RN, FRUABIZEPTAYERL. S,

THRTHRTIEERZ P SLEHIR/), FRABZPnEERZ P SOLEFIRD, FRABZHRTERL. S,
THEEHZE R SHOLEFIRD, FRAEZERnaEERZE P SALEBIR/N.,

THTREERZF SILEFIRD, FRABZRTAEERZER SHLEHIR/), FRAEZEP i EERZEF SRILEE)
(U

THEEHZEF SHLEFIRD, FRABZE R EERED SLEHIR/, FTAZERmiEERZE P SHEEFIR
N, FRARREZE B EEEZE S SR BRI,

THTHEERZE R SHLEEIRD, FRUARZERnAEEERFE R SRLEGIR, AT ZE PR EE R FE R SAIEEHE]
R,

M EREXTFHERTEERE R SHLEE, FENARBFREEE.

2.6969528198242188 s

HE: R EEENLEE

B 7, EEMEEAZELE, SOFUR, WESAISK, B1.5%, B1.85%, EMKY2.95%,
TR, BTRELEE, BIRESMEE, WRE2AERE, BIRE4ANEE, ETHE—ELE, LIESY
15%, IETRELELLE, ETE1ELIE, ERE1ELE, ETE3MmLIE, LIESL2. 4%, ETRELELLE,
T 1L, \IESA15K, IETRESA AR, IETE1ELE, IETRE2ELE, LIESA15K, IETHE2E
L, UETRELEELLLE, IETRE LELIE, LIESA1SK, IETELELE, ETREANETE, BG4 NEE, 1
VA LEELLIE, \LIESL15K, BT LELE, LSL2K, ETRE3RELIE, ETE1ELIE, EIRE1EL
I, WETRA LWL, ETRELELLE, IETREAMELE, ETREARELIE, ETRE3mILE, ERE1ELIE, 1T
BB, BT LELE, ETRE1ELE, ERE2ELE, ERE1ELE, ERE1ELIE, EE210E



A, ETE2EWLE, ETRELEEWLE, EIRALRELEE, ETRE1ELE, ETRELIEWLE, ETNE2EEWLIE, TR
B2ELE, EEE2/WLIE, ETNELRELIE, EMALRELLE, ETRE1ELL

61

62 3.764134645462036 s

63 A KMERFRANITER

64 [EE: HiEK,

65 HIIKEMIKMIEMR, KPERERARITERMIK,

66 HIIK IR,

67 HEEKZHIEK,

68 KPHZFRIMIEK, 2K,

69 FEH, HIRIHIK,

70 HhEIKZHhIK,

71 R E, HIKEHIR,

72 HOERZHIEK,

73 HhEKEMIK,

74 HEERZHIEK

75 HIEREHIEK,

76 HBERZHIEK,

77 HEERZHIEK,

78 HhEKEMIK,

79 HIERZHIEK,

80 HIEIKZEHIIK,

81 HhIKEMIK,

82 HEEREHIIK,

83 HIERZE MK,

84 HIBKEHIIK,

85 HbEIKZhIK,

86 HhIKEMIK,

87 HhEIKZhIK,

88 HIEIRZ MK,

89 HhIKEMIK,

90 HhIKEHIK,

91 HEFKZHIEK,

92 HhIKZIMOIK,

93 HIIKEHHIR,

94 HEEKZHIEK,

95 HEFKZEHIIK,

96 HEEKZHIEK,

97 HhIKFLEMIK,

98 HIIKEHBIR,

99 ANEHZEHIK,

100 HhIRKZHOIK,

101 HhEIRkEHBIK,

102 HhIRKZHLIK,



HIIKZ K
IR Z K
HIIKZ K
HIEKZ K
HIIKZ K
HIIKZ K
HIEKZ IR

1.6594161987304688 s

BR: S|SBt ESFRE

EZF: C02, DFEN590, B—MEENER, AABRIWPRIAAIRINERZ—. —SARNLESFIE
C02, HFEN590, B—MEEWEERZ—, EABILH, —EHRE—MEENCIER, —SHHREEHR
SRRV D BRI, REENTWENZ—,

0.5974256992340088 s

[ERR: IR EEARHEIRE

EEF: K, X ESRANEEKE., EZMIK EE—RIZY),

Ik ERANYRKE ., ERMIK EE—RENY. ERMIK EE—REN.
Ik ERANMYIZKE, B EE—EN., EEMIK EE—RIZY),
Ik ERANMYRKE ., ESHIK EE—8EN.

0.6156930923461914 s

B HIKEE—EANTE

EZ: TR0, MIkEX-—BARAFTETADH, MKER-—BEANTE+LTIH.
IKER—BEANFTETADH, MEKEE-—BANOTET/\2H, MIKEE-—BRAFTET LI,
HWIKBHE—BANFTES/\ o, MitIkEE—BANFETNDH,

Ik B —BEANTFET/\DH,

IKEER—BEANFTET LD, MERKEE—BARAOFTETNDH,

0.9954221248626709 s

B MMHHERB

EZ: RASREAREANE, RSHLZNEN,ILETESHMEAR, MEEE, HAIAMNES. @&t
RE, ERVETENTMEMER, FamM, GUERTE, MERERE.
MMNTHNERERASZ—RABTEATSHNEW, EAFFRHEESN. BUMKEEEBRRARE, HER
ERMRMENT R, BRETINRS . BREZSFHNEHE,

0.8061814308166504 s

B IHENRFEIRE

EIE=¥

REF

IHRE, ERIHEARBBIERIINEAFIERAMNER, BEIHEE——MRINRENADEBAR
B, IIAENRANSREFMRAAY, AIHMEXRNERPHREN, IHESRPHREN, THEERH
HREN, IHrEsRTHRET.

A ENRIFIKRE



A ERNRIFNKE,
A ERNRIFNKE
IRENRFNKE,

2,
%s
Z,
Z,
2,
2,
7,

EERIFNKRE,
EERIFNKRE,
EERIFNKE,
EERIFNKRE,
EERFHKRE,
EERIFNKE,
EERIFNKRE,

REFH=F, FH=F, ZEER, FHER.
EERFHNAY, ZERIFNAE, ZESEFNKE,
FEREFNARE, EERFHAE, 2ERIFNKRE,
EEREFNARE, 2ERFHAE, 2ERIFNKRE,
EEREFNARE, EERFHNAE, EERIFNKRZE,
EEREFNARE, EESRFHNAE, EERIFNKRZE,
EERFHAY, ZERIFNAE, ZESEFNAE,
FEREFNARE, EERFHAYE, 2ERIFNRE,
ZERIFHIARE,

3.8500604295730591 s

EERFHKRE,
EERIFNKRE,
EERIFNKRE,
EERIFNKE,
EERIFNKE,
EERFHKRE,
EERIFNKE,

ZEREFNIKX
ZERIFHIAN
EESIFNK
EESIFNK
EERFHIKR
EEREFNIA
ZERIFHIAN

2. B IHEN SIS ERIE (Full Supervised Fine-
Tuning, Full-SFT)

2.1 IR EMTZE K embeddingfIZE S| #14B Flembeding#i4H

2% https://huggingface.co/docs/transformers/main/chat_templating

RS sft_data_single.csvPR)—FEURREE RN T R P LN —FH

s

<>

BRI

# FBhttps://huggingface.co/docs/transformers/main/chat_templating% & s Lyl
from transformers import AutoTokenizer

tokenizer = AutoTokenizer.from_pretrained("mistralai/Mistral-7B-Instruct-v@.1")

Q H*H O H

"Hello, how are you?"

chat = [

]

{"role":
{"role":

"user",
"assistant",

"content":

BiESEsft_data_single.csvAiiq, Blquestion

#IEEsft_data_single.csvfia, Blanswer
= "I'm doing great. How can I help you today?"

"content": "Hello, how are you?"},

tokenizer.apply_chat_template(chat, tokenize=False)

HEIR SRR N U T XA, AT
"<s>[INST] Hello, how are you? [/INST]I'm doing great. How can I help you today?

"I'm doing great. How can I help you today?"},

NAER—FEAETNNERRI A embeddinghI X AL IR fiti2


https://huggingface.co/docs/transformers/main/chat_templating

</s>"

minimindfYchat_template:

fiZF: minimind/model/minimind_tokenizer/tokenizer_config.json:43
X2 — P EMJinjakrEhR -

<>

{% 1f messages[@]['role'] == 'system' %}
{% set system_message = messages[@]['content'] %}
{% endif %}
{% 1f system_message is defined %}
{{ system_message }}
{% endif %}
{% for message in messages %}
{% set content = message['content'] %}

{% if message['role'] == 'user' %}

{{ '<s>user\\n' + content + '</s>\\n<s>assistant\\n' }}
{% elif message['role'] == 'assistant' %}

{{ content + "</s>" + '"\\n' }}
{% endif %}

{% endfor %}

— P RIERY LA (R B ER N —ED):

<>

fRE/NBA, FRELWAIRL
<s>user\\n

R ABZF? </s>\\n
<s>assistant\\n

U/ NBA</s>\\n
<s>user\\n

REEME? </s>\\n
<s>assistant\\n
BREEIILMWU E</s>\\n

TR —1THI:
<>

RE/NBB, FEWMBBD<s>user\\nfRIUHARZF? </s>\\n<s>assistant\\nEIl/)\BF
</s>\\n<s>user\\nfRR{EME? </s>\\n<s>assistant\\nBEREEIB LI _E</s>\\n

TR—1TE, MEMNIGHRUN—FEBIGER



BRIHERE: ;8B system_message, R E—user_messagefl— assitant_message

#|

2.2 PATRENIF R IFE S E R

torchrun --nproc_per_node 4 3-full_sft.py
MATHRE:
</>

nohup: ignoring input
[2025-01-22 11:03:08,346] torch.distributed.run: [WARNING]
[2025-01-22 11:03:08,346] torch.distributed.run: [WARNING]

3k 3k 3k >k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k %k %k %k >k 5k 3k 3k 3k 3k 3k 3k %k >k %k %k %k %k %k >k >k >k %k k

[2025-01-22 11:03:08,346] torch.distributed.run: [WARNING] Setting OMP_NUM_THREADS
environment variable for each process to be 1 in default, to avoid your system
being overloaded, please further tune the variable for optimal performance in your
application as needed.

[2025-01-22 11:03:08,346] torch.distributed.run: [WARNING]

3k 3k 3k >k %k 3k 3k 3k 3k %k 3k 3k 3k 3k >k %k %k %k %k %k %k %k >k 3%k %k %k %k 3k 3k >k >k %k %k %k *k *k *k *k *k *k k

LLMES#E: 26.878 BA

Epoch:[0/197(0/30851) 10ss:2.919 1r:0.0001000 epoch_Time:813.0min:
Epoch:[0/19](100/30851) loss:2.256 1r:0.0001000 epoch_Time:63.0min:
Epoch:[0/19](200/30851) loss:2.320 1r:0.0001000 epoch_Time:60.0min:
Epoch:[0/19](300/30851) loss:2.114 1r:0.0001000 epoch_Time:58.0min:

Epoch:[15/19](26400/30851) loss:1.541 1r:0.0000159 epoch_Time:8.0min:
Epoch:[15/19](26500/30851) loss:1.680 1r:0.0000159 epoch_Time:8.0min:
Epoch:[15/197(26600/30851) loss:1.248 1r:0.0000159 epoch_Time:8.0min:
Epoch:[15/19](26700/30851) loss:1.580 1r:0.0000159 epoch_Time:7.0min:
Epoch:[15/19](26800/30851) loss:1.407 1r:0.0000159 epoch_Time:7.0min:
Epoch:[15/19](26900/30851) loss:1.783 1r:0.0000159 epoch_Time:7.0min:

2.3 THEREII R EEXSIE
TR

python 2-eval.py



MATHE:

<>

REISEN: 26.878464 B = 0.026878464 B (Billion)

[Q]: fRIUf+am=F

[Al: fEA—TEMRIAL, BIREEE, FIUAREt2ARF, BE, HANEZERNEE, REE2MNE
W, FEMREERBR,

[Q]: fR2iE
[A]l: BR—THAILSRRANEINESEE, RELIRIIALIBRNTHEE

[Q]: FEBEMLLERIFIIRFE?
[A]l: FEBRSZMBHOARE, LA EENEEREARE. RYINEMRFER. [ MIZBAZE., RYIBRHKE

K K

FFo

[Q]: EHFREFHNKRERMHTA?
[A]l: XTEHBRERE, BASTANAZNEXHBAIREE. BE, RIF-LRNFNFEMRR, —LEXF
BINNBRFARZE, FIMNIRHEARFE. BBEAFE,

[Ql: {RATEERESHIB?
[Al: RRESHLHIOHAEN2 x 35,595, 04M0RE. CRYRFFREENE IV, WIZNA
FiEM. YR, REMIEE, HENS, RIXFSR.

[Q]: fRENERIIIG?
[A]l: 4%, KISFENSET, KITRETESMEHNIBE, SREREXMNERLRLY—,

[Q]: AZERMREZHMLR S HM?
[A]l: ARMNMREZHDESENEHERAN. SRS FNIEESRR, MEHRVZSAEANTSEEN
ERENER,

[Ql: E—TABDESH ERLEN?
[A]: E—FAEDESFBRNTEIERE—S, TFL9S7TERIMSHIEENTNE, #F1960EMINER
EAKLE,

[Q]: fREEMMELERG?
[A]l: MMNERIFESHMA, HPEHEE. BHIMC. RIKA. RERSHIEELRNER, LI, M
ERERZSSE/NZ, LLAmHEES. ZHIM-. EBSE.

[Q]: fRENEZRLLTEMENS?
[A]: 42, FUMTFHELREHH, EFEREZ—, BEFLEANSELZ—,

[Q]: X ESERBIEHIZA?
[Al: IR E&ARRISNZIEE, (RERLAZI200MEL £, RKEAGAZI3OKIAL.



[Q]: HIKBHE-—BRAFTESDTE?
[A]: HIKBHE—BARAFEICS5.24REH, IWMAIKNEEEE, IKEREARZ23/\E5671, el
RALA3NIIS0D 1, XA IthIR BLE A,

[Q]: AXRRERNEERMTA?
[A]l: AXRRERNERERAR, ERERMRE, ARAMEATHIEERENNSMIRE,

[Q]: KESLZED FREFA?
[A]: KEMEZERAH20, RAEBMD FHATSRERFN—TERFEMN.

[Q]: RREFSERSHIMEZTA?
[A]l: ARSEFEERSNSMERSN, GLENN78%. ESAEETS. Sk, 55, =
ENTS, ENHBEASEFOLERSHSIE.

A
£l
A
=
S

[Q]: R EESHNLERFA?
[A]l: R ESSNLEZIREBAEE, TSR, Bik8848XK,

[Q]: REDEH A ERREDZTANG?
[A]l: R ESRNSARDETNED, UTAKFF, RERXFLL, 034K, %852 HKERMMFTHZ A
Ry, HihRAERBIFEREA, REEBILI0NE,

[Q]: &FE&RBENRIARRIZMEZR?
[A]l: RERBERIANERZFE.

[Q]: AASIDZEERLR?
[Al: AAESINDEHETHEYEZRMABIRELN, A8, FIEAASINBZATRESEN, MFNRESS
HENZENBENEE, XMIREHR TR ZENEEERRSIEZN.

[Q]: AEERHNEERERFA?

[A]l: AEEREEMEIHERSFERIRUCKIRIE, KBS ABRMKECHRENIR (NEEHE) IR,
EAEIERF, HERAGBRRIK, HAEREABIAEY. REBIMRENZEFTNER, EXASERTRE
B, XEFWFNHERRKTEEE, FIAXEEENNATPHINADPH, FNBEMLE S, X EEWRATIEZS
HRAKEAREERNES. CEFRRESHIKASESSENERFRANERIREZ—.

[Q]: fRAEARRIENEZEMEFANB?
[A]l: REREEZEMUTFAR, BRMIZEKR, BR, NEBILY. SENEITHIE.

[Q]: BKNHARREES?

[A]: BKBHNERZRRNKFNHESREZ, MEKEK EREBEFEN, RISKPEERENES . BK
RS T ERE TEAPNT MRAMMEY, Flukke., 8%, BR. 88%., XEYREBKPENSESD
g, FETRENED, ERUKRIERER, XEHDEEEIKP, AT BRI,

[Q]: BAIFRBNFDNEESBHLAETHRD?



[A]l: BHNEESHRSESTND, BREERR. Bih. okte¥. #ERX. TRES. &P, EAREA
RBRBRYEEAMEN D, MIKEENIEENTY, BERNT MRS AFRHBNEENF. Fit, ~E
ANBFPHNEFRDBAREN, —fiFKiR, AMBBFEBAGENELER. IR, EARFEFTND, MR
AOSHIDIR AL RN 6, RLENEFPNKESEERA.

[Q]: —EfEz/PXKR?
[A]l: —BAEtXR, tLH2ii—BEBLtX.

MITHEE, stillZi@mIiti, REFET—0—%, MEEEEEEN
XERG L
</>

./out/

F— full_sft_512.pth
L— pretrain_512.pth

3. ZRXIENESEH LS E R

3.1 FUIRE NI T FembeddingfdZE 5| 1A lembeding#i4H
2.1

ZIiERIE: PIgEHAsystem_message, & St user_messagefllassitant_message?J)L

3.3 MATERNIIF S EE SR E R

/>

TODO

4. DPOII|&k

2825 E . https://zhuanlan.zhihu.com/p/715114620

4.1 DPO3RSER EN


https://zhuanlan.zhihu.com/p/715114620

DPO AR ¥
DPO MR EE T Bradley-Terry R, X2 A TR L RAMEER, BE—WERER

(y1,302), BF y RALRIFOHE, 1 RIERIFOME, DPO MRERREXNT:

Lppo = —Eg gy yo)~D [lﬂg o (ﬁ (108

YN0 2R

1.‘.‘!’9(

3. log

5. 8:

6. D:

4.2 —%DPOi)l|l &k

ylz):

m(lz) | moal)

ﬂref(yllz) Tref(?)'?lz)

FIMARIRERE, 2800, RRESA ¢ TERSY v E=E,
2. meet(y| )
SERE (BRE—TET SFT MWER), BTHILRAGEHEEERNBREE.

ma(ylz) .
Tret (y])

REENNSERENNEEERL, ATEREMERMENNS.
4.0(:):

Sigmoid N, JGEEMSIE [0, 1] 21, RRRFHE,

BESH, EHEESRFLIENSRREE,

ARRIFHEE, BE@A « NANNREFEE (v, 12).

)

backward

EEES e

I > and
®E optmize
E5
DPO_Loss
chosen_logits ‘ ‘ rejected_logits ref_chosen_logits ref_rejected_logits
forward backward backward
\ 4 \ N A
HE AIEHSE
prompt+chosen ‘ ‘ prompt+rejected ‘ ‘ prompt+chosen ‘ ‘ prompt+rejected
g%
U5
SFT%%E@/ < =L




4.3 17DPOII|Z

TODO



