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» T FE3.0:

=]}

SALIRIE TRt

00

RHTRE 1.0 A TFE 2.0
‘f \‘f \ RHTRR 3.0
| | >
19684 20014F 20234F
NATOZ: i oS = B A5 chatGPT/GPT-4 K Afi
“BHTRE” FRHEAE
ik#l:f_d:ﬂ: ]\&}#J—LBﬁ\ Eil‘ﬁjﬁ $x1¢’5§\m§ %;ﬁjﬁ@:mﬁﬁ{t AIGC Sﬁllﬁa_ﬁﬁ\ iﬂﬂiitﬁﬁﬂ\ Ul\ {'%EE.'J\ ﬂ)l“ﬁtﬂfﬂzl-:%
AT F2SCRE B BRER. ME BT AZESE: w@HRIEREASHENOREITRE

CMM: TREERE, TRRRELER
MBWERE: Ao T, HREHHH

AR EN R4 i &2 = T

HANBFHRIR

ML : A TATRERER. Bt K%
LUSEBIFNEURE A . AR ARBRS FARBMASIETES

CICD: #ER{MESXT
DevOps: EIRAWME
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» LLMAYiEH

2021498:
Sam Altman, the CEO of OpenAl, said that GPT-4 would focus more on coding
RABLE T AR (R LERE) HIBES?
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20234F:
GPT45teE, Al Agent2HEIE%R, GPT4 Turboitd

l Large-scale language model pretraining

Training on code

|
I
I
|
|
I
I
|
» I
I
I
GPT-3 Initial j Instruction tunin 1 r
Javine : ! N4
GPT-3 Series Codex Initial - InstructGPT Initial | QH:H'L:F
I
LOge-aavinci-uu i instruct-davinci-beta I
1
o I
I
|
|
I
I

WRIBIT > [ Prompt ] [ BIEHIEE }_ -

b o o o i — ———— — ———

) | | RiieE
+ l LM + code training then instruction tuning \ / )
GPT-3.5 Series l Supervised instruction tuning X ) /TJ\ y,
aa ‘l— o ﬁ i ( ) - ) ( ) N\
Text-davinci-003 UEaGe [ TOT COT [ BirShE
U J J L J J
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b KERAREH
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R EEGL SRS
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G | o I e R
AR KIEE ! :
| 3: ‘ BRER
| | EESs  ABRE
Cwown  wen [ voe [ ] e ows e
‘ EELISETIER
ModelArts (14 | $#EER) El=5502
wame | [awsssie | | [ mwemem | | | DRERE G
AERALRTES RLHF
Mindspore it5#E% || 83 DWS EIEEEE |2 causspe(dws) MRS 434 RRTF
e HiRTE
wmmae  HCSHEARStackSLBAET
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» {SEERERNIGEHE, LRE “XKE" ARRE

“IRCHES” JIREY, =8 “IRKE” “Clean Code” #{=E!, {&BIH “Clean Code”

def search(lst): def SeaPCh(lst)I
Sl SOESHOR, BT RHRx LK e e L
HITR A FEFEMEAS ., BEHIHHNZE TS 951157-;%: HHRNAERZCEIRPHIAORE., MRAFEXFE, BE-1,
KPHILAY éﬁ MRAFAEXME, RE-1, search([4, 1, 2, 2, 3, 1]) =
<5 : search([1, 2, 2, 3, 3, 3, 4, 4 41) == 3
Sear‘ch([4, 1, 2, 2, 3, 1]) == search([5, 5, 4, 4, 4]) == -1
search([1, 2, 2, 3, 3, 3, 4, 4, 4]) == I
fﬁfr‘ch([S, 5, 4, 4, 4]) == -1 freq dict = {}
for num in 1lst:
if not 1st: if num in freq_dict:
return -1 freq_dict[num] += 1
max_num = max(1lst) else:
if max_num <= 9: ~ freq_dict[num] =1
return -1 # frRey [H/F i F A TTHES
sorted_dict = dict(sorted(freq_dict.items(), key=lambda item:
max_num_count = 1lst.count(max_num) item[@], reverse=True))
if max_num_count >= max_num: # B FHEE SRR
return max_num for num, freq in sorted_dict.items():
else: # R FHFEAXFHFFAGENRE

return -1 IBEEAE, XHOXEE e e iplEEpE AR (BRI

return num

mg&ﬁrgﬁggquz # R FHEXFFAIEL, E/E-1 %’2&&@%&97}@2

return -1

AR E SRR & 2 F58 A\ SRR NiDD A"**f*%ﬁ*“&*
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» HBENZ=1: (CIEEhER

REBER, g R
FeBEEEFNRSE—TRIE, XEERAK BB A B EHRE L T B,
. & () ERRERNE; TS AT IR, AARBOTHRENTIER, BETHANE
MFEEGHEEE (Java) FCEL AT

588 }Eﬁlél’_‘JHumanEvaIéSZ]CEE (HE)

] Code
1%

Benchmark [SNAP (%79) | WizardCoder Llama sincserngll angs) £
HumankEval | o, 50 68.29% 48.17%

(Python) ’ ' :
HumanEval | o 10, 56.71% 41.46%

(Java)

HumankEval

o 58.5% 49.39% 44.51%

EFTIEERIBRZR =R, SNAPTECRSAERY EifE
HZREE, —IRERESUIRAVTESRE FIE AR
HEERESE DA 2 RSFRSERENI R Top1,

FEEXXE “utils.tools” _E TFXANCEILRETH)

ALIR SR & 2 T8 N\ A NiDD Amwawn&a

Al* software Develc@lent D|g|ta| summlt




» B85 52: ETillist FAGIAERK

AT FIBISE R RS e
FeREEAN RO BAIRVFM S BAOTERLE BotliEeillitAfl, BREDEER, iR
R, EARFANEREABUESZERENE B Iheefn =&B izl
MEEEURSE: AR IAATIKAGTNE, ATHET—
MIE10MNavazk, 14 M avamARNiENE.

testReadlLines4(String pathname®)

File file = File(pathnamed)
EESEAR HEfihE =l [ LPSE fBRSS
Javag&? 3 2 3 2 List result = FileUtil.readlLines(file)
JavaFik 7 2 3 2

Assertions.assertEquals( result)

WiFriE: RAWHBER, BIXREHEERIEHTIEN,

XITEEERIRET T B SRR, i S S
str = str.replace( )
SNAPQEEEES{%E%*HX??F;}E SOTAEEEEES{EE%, 1%55%%%, : str1= str.trim()
REATERNVISTHED, TEEXER. ’
Lstl".cha:z:( ) == Dt
Eﬁ‘ SNAP (ﬁﬁ) ;:FHE SOTA } str.toLowerCase()
EIMRAARDITE 52 156
SESEBUCHTITE 10 31
HHTBEER 77% 70%

String2EH S BNif-elsed BT R

AIBRE R BT 2 T A T AT NiDD ArstimsszEs

AI*software'.De\}elc@lent Digital stmmit - . ‘.
1] . - o . » .
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» BIBNZ=3: (CiOifik

RE3iR g ITE
ERABETIERFEAENREMNC, TE RIEEMER, FHEAERAERNFAREEFIE
MRS : S5 7T AFEIRER, WE T EIRERavaftisi EXTEFRUCIBIIARIMB K7, EALAREA] SR, AT T EREERAR A
A TRHREEITETRSS. fedEE R

MR SERERARID, B E TR, B
SEFPass @ 3@id IR ITANTEIT.

;ﬂﬂiiFIJJﬁE:
o RRBEE: REERIBIEAprompt, ERLYIFRIEEIR.
ﬁﬁf_':Debug KAEIRIB+HREEREE Aprompt, &84
.I—.E'f'tﬁt.'llf'alf

SNAPTYEEHIBMIELES, HIRGTIBDebughss], 7E4
AR +HBEEBMRBA BN FERRBEREE T, %5
SNAPRIWER. HERBARBATHENGRT, B
HIE.

SNAP (%37) FHESOTA
s \ .
L3R BARE Pass@3 Pass@3
RASME RS 65% 55%
£1B8Debug RE+IRBER 65% 60%

B TRECI0" F] REER FALIEEUITTh

AR EHEREETR R £ @i\ B2 AT £t NiD A'**f*ﬁ’f@’;iw“f%%



» BIBNZ=3: (CiOifik

RE3iR g ITE
ERABETIERFEAENREMNC, TE RIEEMER, FHEAERAERNFAREEFIE
MRS : S5 7T AFEIRER, WE T EIRERavaftisi EXTEFRUCIBIIARIMB K7, EALAREA] SR, AT T EREERAR A
A TRHREEITETRSS. fedEE R

MR SERERARID, B E TR, B
SEFPass @ 3@id IR ITANTEIT.

;ﬂﬂiiFIJJﬁE:
o RRBEE: REERIBIEAprompt, ERLYIFRIEEIR.
ﬁﬁf_':Debug KAEIRIB+HREEREE Aprompt, &84
.I—.E'f'tﬁt.'llf'alf

SNAPTYEEHIBMIELES, HIRGTIBDebughss], 7E4
AR +HBEEBMRBA BN FERRBEREE T, %5
SNAPRIWER. HERBARBATHENGRT, B
HIE.

SNAP (%37) FHESOTA
s \ .
L3R BARE Pass@3 Pass@3
RASME RS 65% 55%
£1B8Debug RE+IRBER 65% 60%

B TRECI0" F] REER FALIEEUITTh

AR EHEREETR R £ @i\ B2 AT £t NiD A'**f*ﬁ’f@’;iw“f%%
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» RIEANLELE, S2UR

JANUARY 2023 Viewpoint
gt ee] The End of Programming

The end of classical computer science is coming,
and most of us are dinosaurs waiting for the meteor to hit.

CAME OF AGE in the 1980s, pro- | g i " Sk ] i d " T f J - +
gramming personal computers
such as the Commodore VIC-20 : ! . ..U o.¥Ir
and Apple J[e at home. Going ' '

wﬂﬁnyFaees - on to study computer sci‘cnce i
“of Resilience (CS) in college and ultimately getting a
T End of Progr Ph.D. at Berkeley, the bulk of my pro-
e the fessional training was rooted in what I
will call “classical” CS: programming,
algorithms, data structures, systems,
programming languages. In Classical
Computer Science, the ultimate goal is
{o P 5 articles to reduce an idea to a program written
by a human—source code in a language
like Java or C++ or Python. Every idea in
Als arassic Fark Mament Classical CS—no matter how complex
The Many Faces of Resilience or sophisticated, from a database join
algorithm to the mind-bogglingly ob-
tuse Paxos consensus protocol—can be
expressed as a human-readable, human-

a

The End of Programming

Donald Knuth's 2022 ‘Christmas
Tree' Lecture Is About Trees

+ Democratizing Domain-Specific
Computing
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