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Guided Reasoning Chains for API Recommendation
Kenji Matsumoto
Abstract

A composite service integrates multiple APIs to provide more features than a
single API. However, natural-language requirements for composite service design
are often abstract and incomplete. Therefore, developers struggle to find and
choose useful APIs. Traditional API recommenders turn requirements into
vectors. They choose APIs by comparing API descriptions and past mashup usage,
but people cannot easily explain their choices. LLMs learn context from training
on large text. They can fill in missing or unclear details in requirements. However,
prompts such as Chain-of-Thought and Few-Shot do not ensure the right
reasoning for this task. Therefore, we propose a method that gives LLMs a clear
reasoning process and examples to recommend APIs from requirements. We
design a reasoning process to break requirements into goals and functions. We
use Guided Reasoning Chains to map these requirements to APIs step by step.
This study addresses the following two challenges.

Designing Reasoning Procedures to Guide LLMs
Requirement texts remain abstract, and APIs exist in large numbers.
Therefore, directly recommending APIs from requirement texts is
difficult. Therefore, this study must explicitly define a reasoning process
to extract functions from requirement texts and align them with APIs.
Generating examples based on the defined reasoning process
This method only shows the reasoning steps and does not fully share the
decision granularity or reasoning flow with LLMs. Because of this
limitation, LLMs may omit steps or deviate from the intended reasoning
process. Therefore, this study presents reasoning examples based on the
designed reasoning process.

To address the first issue, this study designs a reasoning process to guide LLMs
through a step-by-step reasoning procedure. Specifically, this study defines a
four-step reasoning process: extract core functions from requirement texts, select
API categories, list candidate APIs in each category, and choose the final APIs.

This design enables LLMs to execute step-by-step reasoning and avoid reasoning
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drift and inconsistent decisions.

To address the second issue, this study fixes APIs, categories, and requirement
texts from past composite services and creates consistent reasoning examples
using LLM-based reasoning interpolation. In the category selection stage, the
model outputs only the used API category. In the subsequent API selection stage,
the model includes the correct API and several other APIs from the same category.
In the final step, the model outputs only the API selected from the candidates.
Because of this design, this method creates reasoning examples to allow multiple
API candidates before the final API selection.

Based on these points, this study evaluates the proposed method on 1,497 real
composite services from ProgrammableWeb to measure category and API
recommendation accuracy using Precision, Recall, and F1. We compared accuracy
using GPT, GPT-oss, LLaMA, and DeepSeek to check whether the results depend
on a specific LLM. In addition, this study conducts ablation experiments to
partially remove the proposed reasoning process and reasoning examples, along
with comparisons to existing prompt methods. These experiments verify that
each component contributes to recommendation performance. The contributions
of this study are as follows.

Designing Reasoning Procedures to Guide LLMs
This study explicitly defines a reasoning process to extract core functions
from requirement texts, select categories, list multiple APIs, and choose
final APIs. Compared with existing methods, the proposed method
improves the F1 score by up to 2% for category recommendation and by
1.3% for API recommendation. In addition, ablation tests demonstrate
the usefulness of the proposed method.

Generating examples based on the defined reasoning process
This study generates examples by interpolating intermediate reasoning
processes from APIs, categories, and requirement statements used in past
composite services. An ablation study that presents only these reasoning
examples in the prompt improves category and API recommendation
accuracy by 7% and 10%, respectively, compared with settings that use

existing examples.
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3.1.2 Chain-of-Thought

CoT &%, 3.1.1 HiTik~7= Zero-Shot (Z”Let’s think step by step” &% L %18
M3 2FETHD. KRFEOEMAG %X 3 1Z7~"F. Zero-Shot |LEMFILH Dk
ROBH )T HDIZHK L, CoT T, T7 /WITHEGRARFR 2 B PRI DB RIIC A
REEDHZEEANE LTS, LA L, #EaadOERSORLE RS RIICHE S
TWRWD, ARSI D BEZRBEO-BUENRLEICR DRIV E W)
WD, BARWNC, HERROBF TRl IO R ERER N HA SN, &l
DIEMEMEI B R L KT HER D .



— A

B
(iﬁﬁﬁﬁi‘cﬁ%ﬁ@mrwfé LY, ]

M, NFFF1A80MTY. RFEEIVOTIN?

EBX
Let’s think step by step. ]

— A
Y TIE1E100M A0, 2M8<T 100 x 2 =200
NFFIF1IAB0MB DT, 24T 80 X 2 =160M
&&tid 200 + 160F = 360

¥ &/
[ HEIBETY A2 ENFFZ2RKEWE L7, Y > TE1EL00 }

3: Chain-of-Thought ® 5

3.1.3 Few-Shot
Few-Shot & 1%, DDA IEHIZ 707 NI L, £ OxGEGRE

— AA
e ;Eﬁ‘ ~
HFEMBEZRNTLLI N,
\ y
=6 ~N

Q. HABIET/NVAIBMEFAXIABWE L. /S IX1{E150M,
FHI1X1AR200HT9. AEFRFEITVW 5 TTH?

\_A. 6507 Y,

2R
HEBETY T2 ENFFZ2RKEVWE L7, Y > TE1EL00
M, NFF314K80MHTY. SEERIIVIHLTIA?

— B
U I3 1MELI00MA DT, 2{8T 100 x 2 = 200
NFFIF1IAB0ME DT, 24T 80M X 2 =160
&&ti% 200 + 1603 = 360

4: Few-shot O]



FEIEDHETETNMIMEZERSEL T r T MNEFTFIETHD. AT
EowE MG %X 4 12757, Few-Shot Tix, &HHNZBWTAINIIKTT 5 Feiknd
foau“jjj@%%ﬁi%mém, HERRIB AR IR SN2V RICREDR B 5. 2D K D ekl
FAZ LV, T VITEFIRIOALIINZ — e b L, o A3t Ll
IR Z AR LT < 2D, FrZ, HASSUR, BEEEins & 2 hx
7= \%/Ex\llﬁiﬁ“@% v, Zero-Shot & tifz L CHDOZEMN M LT M1 H
*73‘(“ HEERIBRE D IE R SN e, BT AN ED L ) 7 FEECNES
[ZEEDWTHER A BN 2T C & . ZORER, RiupYe/ 7 — 4
i JZET? L?’:IE/—@%EESZ%M*?DT< , B ER B O L B O 2 2 5
FHRICRBWTIE, fRolc#mmlic S AN AL LR H 5.
3.1.4 Few-Shot-CoT
Few-Shot-CoT &%, Few-Shot #~X— 2|/ OHmmfez & - AN 1H
Bl 7 v 7 MRS L, ORI > TE T /VICHERR S8 ThlE Z2 £k
SEL T T MREFFRIETH L. KFEOEMBIZ X 5 12737 . AFETIE
BHREHOHINZIBNT, FErdH L. 2k v, FHFoHmET _%T/Vip
BT 5728, HEEaORhE EFEERRIWT < AN EE LT WRHEDR S 5.

— Ah

(';Eﬁ‘ N
HEMBEERNTLIEE W,

N y,
=5 ~

Q. H2BETHAVZIMELFAZIRBNE L7, /I (Z1E150M,
FFIE1IA200MTY. AFERIIV S TTH?

A. 71 Z1E150M 7% DT, 38T 150 x 3 = 450
43131420072 DT, 14T 200 x 1 =200
\_&&tld 450 + 200/ = 650/ J

KR :
BHBEBETY Y TRUEENFFE2ABNE L= U TIFUEL00
M, NFFIE1A80MTY. AHEHEITVL STTA?

— A
U 3E1EL100M % 0T, 2{8T 100 x 2 = 200/
NFFIFIAR80M A DT, 24T 80 X 2 =160
&&tid 200 + 1609 = 360

5: Few-Shot-CoT D1l
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Lol #EamP A B CT& 52— T, FFIHDOEMAEL BB PIRIMIZER S
RN, BT VI P A B ERAIZHEE L CHERR 21T 9. ZORER, # A7
[ A OFFIHIE ELAEDN 3 1B R S VW E EHER A EIT L, fRo TCHTTRIC
O HEme, AEURHEREENER SN GERH 5.
3.1.5 Plan and Solve

Plan and Solve &%, 3.1.1 8i Cik-x7= Zero-Shot 7' 11 o 77 ¢ 7|7 Let’s
first understand the problem and devise a plan to solve the problem. Then, let’s
carry out the plan and solve the problem step by step.” &\ 5 ERISC 2B INT 5
FETH D3], AFEOEMAFIZH 6 (2779, Planand Solve Tl, E£7F/LIC
SAY ZfRL oD T T B L, ZIUES> TIHRW TN 22 AL L
TW5D., ZHUCLY, #EmONAFNEE X729, Zero-Shot <° CoT 12k,
RIS 27 DT, SHET T =D R R VO RENRH L. LinL, 77
VNIETAPBEEICRO DD, BRSNS T T UNELCZ A7 TH RIS
HTENEEZDEVWHIMERD S, F70, ARNSND T T VNICARBERAT v
REERAT v TWRET LHGENHDH.
— Ah

B
{ HMEMBEERNTLLEE W,

v & 8/
HEBETY v IAZ22EENFFZ2RKEVWE LA, U TE1EL00
M, N7+ 7131480MTY. AAERIEIV<HLTIA?
EEX
Let’s first understand the problem and devise a plan to solve the
problem. Then, let’s carry out the plan and solve the problem step by
step.

— HAh
Plan
1. U > 32E(1{E100M) D&% % K 5.

2. NFF2R(AKS0M) DEEEERD B,

3.3k&O7Y Y TEDEEE L NF F2ROERE X -7
Solve

1. V> a(:100M x 2 =200H

2. 3FF: 80 x 2 =160

3. &5t 200 + 160 = 360

6: Plan and Solve d
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3.2 H4 FHH#¥EREFHE IO T FOBME

3.1 HiCIE, IREWNRINH T v o7 FGHFTREIZOWTHH L. Zhb0F
EIX, 28k 2 A 712k L C—EDOMREN L2 b7 63— 5T, FFEDX A7
xf U CHERRIEFR 0BT EEVE 2 B ZRAGICHIE 95 Z L I3 L v & v ) JEB oOfR S
AL TWD. KRZ, EEOHW Z BPSHIAT > Hidm 2 2 7 128V T, Hdm
NEDEMECNEF OB E LT, ZOMELE L T i Erns %
ARHD.

AT, ZOL D RBEICHLT 5728, FFED KA AL BT 5 ZE
BEHERR 2 A 7 xR e LT, HEaOED FZ 0L O FIRIICHIBEIL, FET 5
a7 NRGFRETH D, A FMHEEmEgHN 70 7 N A RET D AT e
YR, HO0UDHER FIRZ P RMICER L, £ O FIRICHERL L 7= F4 % 7
77 MICHAIATY Z & C, LLM 23EREHE OEK Lo HEmEiE 2 —8 L Gl
5 EOICHHEET HRICRERH 5.

AEITIE, FTHA FHERRESE 7 0 v 7 ORI OV CHH L
%, K7v 7 NEERT 5 £ CORG TROEREGZRT.

3.2.1 ERER

A RHHERmEgA 7" m 7 M, Al Cik*7z Few-Shot-CoT & Plan and
Solve D&z FFa ikl L CER LI b D Th L. FORMNEZX 7 177, 7
v 7 NI TER], TR R, [HEEa IR > 7261, THamIcSRT 51
Wy, TA), THHER) © 6 >OERTHEKIND. LLFD 2 2% FEifii LT
Ta T NEREETD.

- HEER TIRDO BRI B
- HEFm TNEICHERL U 7= 41 D4R

1DOHIZOWT, KRFETIE, FATZETTHEDICHERAT v 7 % i
ICEFRL, ZhaftinFIEe LT a7 MR TS, Zhicky, =510
Bl HGm 7 v 2 OERAIEI L, ElE DS ER L 72REDFIRITH - TR
AZ RS X OITHRET 5. HERR FIEDOIERITIEIZ DWW TIE 3.3 Hi Tk~ 5.

2 DHIZOWT, LLM (245 %% Few-Shot (238 C, Hiam TINEICHENL L 7=+
PR A ST EH A ER L, a7 MI#EDIATe, 2T XD, BT MIXL
TAIDSLED XL ITHigmZ B L THOICE DNV I BEM 2B % 52 5
ZENTES.

R E LT, RMDOANT =2 LT, 7 /M EH] & 7 CHein TIE
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HA FERERE TR 7 b

. 1w
Step1:{stepl_name} S
{stepl description} ] ) HAhR
Step2:{step2 name}.. HERFIE :

e . Step1:{stepl_name}
Task:{task_description} ' =5 {Reésoning_output }
Step1:{stepl_name} (HESAFIEIC M L T IERR) Step2:{step2_name}

{stepl value} , 1 {Reasoning output}..
Step2:{step2_name}... | HERICBRT 3ER Answer: {answer}
Answer: {answer} ’

EHX

X 7: 2 A7 BT 1 T~ ORERL X

0, R AR L TR &2 ARk D 2 LN ARE L A D BRI 2R HBIVERR T IEIC
DOWNTIE 3.4 Hi TR 5.

L EORERRIZ L0, LLM OHfEGmERRE 2 BB 72 K8 B Db D TIE R <, &

AENER LIEFIHE ZOEFIE SN CTHIEIT D L2 FHELT5. £, F
A2 BEBBENIREND 20, £ 2T v 2B 5 RN T S h,
FERIC T oEB A REE b M BT 5. X 8 ICEEMR T e T M E RS, 7R
B, A RS 7 0 7 N ORGSR T T2, FFED RAA T
IR ENDEATICOWTIE 7 v FEEABELTERIALTWS. K7
T I, LT D 6 SOBERNLIEREIND.

1.

2.

3.

B

LLM (ZxF LT, KZ A ZIZBIT2%H & B EZHMEICERTL2EZTHS.
{Target name} (2% LIM ICHZh L TH LWAHEZ AL,
{Domain name} |Z{FfifD[Requirements] 7 D2~z Fi B3 5 HgE4 A )7
HWENDD.

HermFIE

BAY BT DT DICET AP DRERT v T2 ERTIHERTH 5.
BEOFNEEZHARMICEER S5 2 & T, 7 /VvoHam Lz EERT 5.
{StepN process HIKHERRFIEOLFRZ AT H2MERH 5.

=41

b D EMICE, 2. TR L7 HEsm PRI HERL U 72 BARA) 72 1) O A 427~
LBEHFETHD. UKV ET MBS DIED 7 +—~ v & FH
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— AR
~ 3B N
You are an expert system for recommending {Target name}
___based on the [Requirements] fora {Domain name}.

C #ERFIE )
Follow the reasoning process below:
Stepl: {Stepl Process}

( Step{N}: {StepN_Process}
~ Ef)
### Example {i}

Requirements: {Requirements i}
###Reasoning

Stepl: {Stepl Process}

- {Item x}: {reason_ x}
Step{N}: {StepN Process}

### Answer
(_ {Answer_name_Y}: {[Answer_data_Y]} )

~ HRICBRY H1ER 2

{Reference Name Z}:[{Reference Data Z}]

-

.

[ BHX

Requirement: {Requirement description}

- BARR Y
###Reasoning:
Stepl: {Stepl Process}
- {Iltem_x}: {reason_x}

Step{N}: {StepN Process}
###Answer:
\ {Answer Y}:[{Answer Data Y}] )

X 8: A FfHEFmEHEA 7 1 7~ OfFl

SED. B, FH O BAR 2RI EITIEIZ DOV TIE, 3.4 Hi TR~ S.
{Requirements i} (IC X H FHICH W EHXE AT 5.
{StepN process I FIETERE Lo S HEER FIRDOL PR &t isft LT
AT HMERHD. {Item x}HIMFRSNIZbDEZ AL, {Reason x}
WZIXEOHEEREIR 2 AT 20BN H 5. {Answer name YHIMH ) L7z
PR DM A AT L, {Anser data Y}d LLM 226 H) S EHED A
5.

ISR DER

LLM OHeig ISR miliE e 52 2 HETHD. T THEXDNE

14



Wi, WE(LSNTBEXTRRT 2 4E D H %, {Reference Name}H Il
ZRT LEROMI %, {Reference datallIBMTLEHENBAD.

5. BFX
LIM (5% 5% A7 % {Requirement description}ZALET 5.

6. HA®K
ETNADNERT DEED T r—~ v FEfRETLH2ERETH L. ZoHNHEX
ITEB E R CERICT ORER D 5.

ZOTur T MIEY, EFTMIGAONTZ AT LT, EDX D RIE
JFCHERR A HED D N E DA FRNCIYE LR CRIZ AR AT O 2 & N AlRE &
5. I, ZFAT AT EITINAIT THERICS RS D 1HH) 2R L T0D A
(SR D D . Z ORERUE, OB O T bHfiim T 2 BENDH L F A7
BWTATHS. HHERICBWTE, HEaTFIETER SINZS AT v 71Tkt
TNET D TH IS ZEEL TW5.

VL EORERIZ XY, TA FHEmESR 7 0 7 MY, ZEREOHEGRZ T 5
HZATNZRNT, WA EELEBEMELR LS E5RDNHFRFTE 5.

3.2.2 REFIE

A R EE 7 0 7 MY, U7 w7 o X O ICRIEICE A T&
b0 TIERL, BT LA 12, ZO—EHORFHFIRAZK 9 1T, LU
DI, MGEETDHRAL U EDITL, 2D RAAL BT D H AT ZERICLIER
e FIRZ ERXT OLEN DD, SR %2155 F TITER I 5 AW
W ZEFRT DI LT, FAA B OHIFISAEHIM L 2 HE R AR (s bk
SHHZENAREE 0D, RIT, A TESR Lo HERFIRICHERL U 72 3541 & 1Rk
T 5. A NHEmESER 7 1 o7 hClE, FN3ER S - TIE & s
KIS D MBI D DT80, NFIZ K DERUIA S TR, £ 2T, AR T,
Heim FIRICE - T= BB 2 AT D70 0F M 7 a7 N &2 RldikEt L, FHIE
B W, FHIER T v o 7 N OFEIC OV TIE 3.4 Bi TR~ 5. &Iz, HE
i IR KOG 2 b LT, A MHEEmEsE 7 e 7 M R 5.

A . HERFIEICEER L /- HA B HEREHA
?EEH%EJ”E@IE% pr—> %{ﬁu{/ﬁﬁi > 7°D \/70 I\

Xl 9: HA RfHEGmESHE 7 12 o7 s O EFIE
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LI EORBREHFIEICE Y, A FMIHEEESER 7 o o7 MY, FFED A A~
B HERITH LT, LB O — A2 MR L, HAhoLEEzm LS
6:kﬁﬁ%&@5.

3.3 #RFIED EH

AKEITIE, TA FfH#EGmES 7 o o7 MW THW D Hdm TIEEZ, #%F
HRELTEDLITERT DOV TIRAD. #HEFaTIEIE, B2 5 HEm O
NETLBRLEZLDOTIERLS, FAAL I %mbkﬂmﬁﬁ%ﬁ%btmﬁgﬁ
& LTHLERT B s, HEEa FIRDORFHI B W T, #ama @D AT v 712h
FL, BEAT v T0HE NS ZEICERT DML ELRH L. £, AT v
MIIRAFBER R B D56, BURIEZ I RIICER T DML ERH D, I 51T, KA
Ty TICBWTSRIREEREIPRT LI EDNEE LD, SRTIXER
TFEET D512, %@%ﬁ%%%%ﬁ(ﬂ)flhfﬁﬁ#é &, B
B LKA TIE R, ZRIFRTHD Z L E2WRT S, XV, AEL
T2 WEASOI S BIER A S, LLM 256 Esa FIEIC T - TR ﬁé & DIATRE
ﬁé.ﬁﬁnfi,%mﬁ_ﬁﬁﬁA%M$%gzﬁfﬁ%Ltﬁ4%H%m@
a7 MO HEERIZS T 26 H OEfT iR T 5.

P EOREEH IS &, REFETIE, R AA SR LT S Bk HEss &
7Rl LT TIRZ ERT 5. REITIE, 2o oHm HE_@mLt$
% ED LD NHERT DT O T~ 5.

3.4 HRFIRICER L =R DERFE
%m%ﬁzéfmyfbfi FHNZE EN D HEGRROMEIED, KRMDOA
(kT DR RIS R E R EL 52 5.
ﬁﬁ TlE, LLM &AW TER LI HEm PRI B (206 - T- HEmmm it & 5 i

FHEER L, Zad 7 a7 NN T 5. AREICHE, #amFIRICHER L 7=

FHIOIERRIZ N L e DR ONE &, ZO 7 a7 FEEEFFEIZ DWW

T5.

3.4.1 fiSEHER D L EHE

e T — 2T, BRI & 7R S, de K UNHIWT RSB 5
B ERO BN G2 b D Z ENEL, B LR PR IST 5 HEm
WRENSHRINC G2 55 EIFR L2, 207, #EEaTFIEO —EIs a5

16



BRI T 55T, PN 25 H T 2100, KRB\ TEED
{Baff 2 befi U7Ze 23 B RREHT DiRRIEI R S, 7, KA 7T v 7z
T, 2EZOHENCESToOE WS BHREFR S 5 2 D2 WGEDRL. 20
7=, #eam FINRICHERL U 7= 0 &2 ER T A 72 DI2iE, BEfFT — X ICE £/
MR 7R el L ONREHB 2T T — 2 0 DT 20ERHH. Lnl,
ZHOHEFRRRE A TN T AFTIERT 5 2 &1L, ZRARKRH & a2 M2 BT
5.

2T, AAFZETIE, LLM 2 HWT, B SCls O3 2 AJE®RE 5 2
52 ET, EFER LR IR - 7o PR e G R 2 M52 nu I AR T 2 #f
SR A TR T D.
3.4.2 BHER T T

¥ 10 2, HEGmPIEICHERL L7232 £ 3 2 72 DI HWb 7 a7 b o4k
gz Y. R 7 MY, K8 CHU LIcEE D, HiamFIER L O

— AN
&ty N
You are an expert system for creating reasoning examples that recommend
{Target name} based onthe {Requirements} fora

L {Domain name}, following a predefined reasoning process.

s Jb—Jb ~

###Rules

L -Step{N}: {Rules_N}

- HRFIE
#X 8 & RIMkDIBIE

- R TSRT H1EW )
#X 8 & ERDIEE

- BtEX .
#E8 £ A OE

- BHXICEET 315K 3
{Requirement Info}:[{Requirement Data Z}]

- AR )
#X 8 & Rtk DIEIE

10: HEamFINEICHEML 2 SEBIERR 7 = o7 b
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XA —HSED 2 LT, BRI DHH & EZEROHTRIFOIRD & DOFIC
G REAMEEZ R TS, 2k b, %57‘/Vﬁ>égﬁﬂq30>?ﬁa@15%£%5%50>
FERMBLOTLRY, ERLHRTPIRICh - HmazZE L TITRH LD
5. K7a 7 ME, UTO 7 OOBERNOHERINS.

1. #Br
%#i’%dwfﬁ@ﬁ%%#%%%mﬁé&xﬁ’ﬂi/%% JIE L HEHL
LS50 2 A4 5% T 5. AEZCIL, TFMTH L CTEHIER

2179 ER L LT@TJ&ES%U\%H)@mTé. {Target name}!Zi& LLM (ZH
FILU TR LUWAFRZ AL, {Domain name}ZIEfifO[Requirements] 72 M
Nl T D HEEZ AT HVERSH L.

2, JL—)v
AR R Eﬂ‘ﬂ”\%ﬁ?ﬂrf’]%ﬁ)ﬁ“fégffké Z 2T, #HEERTFIED
AT v ANZBWTH T RENTEHET S. Ik, EfEELTEH

A O TWDHHE# AR LT E %, EPF'EI'?E’J@?@ TR O B A A TERIC A
T HZ ERFREE R D,

3. #HEEmFIE
3.2 fi Tl 7= W A NHEFmdgs 7 e o 7 N L Rl— s FIRZ V5

ZHUT R, FHIAER & #HEERIE & T, HERROTILIS X UM Lﬁ@ﬁurﬁ)*ﬁ(

L, Few-Shot FEIZRIF HBEEIRZEDLH LN TE 5.

4. R TSRITHER
HermBRE I Z B W TSR TR MBI E 52 2ERTHH. 2 b DIFHRIE
HIWr R OFEEMER ICET 25tih %2, #E kSN TIRRT 5.
ET VI INODIFRESRT 5 Z & T, fisEazsiT ) bHimaie s
AT 5.

5. BFX
HeEfm PIRICYERL L 7=l 2 AR L 7o W2 A 7 OB 2Rk T 5.

6. EHTCEET HFEH
BRI RE IS T 2 & B0 22 fIlras Fods L OY, 2T 2 BiEfE e 5- 2
LEFRTHD., ZOFEHRIL, THER TSI 21EH LFR—0BATild S
1, HERmIEFRIC %U\Tftﬁqckfié#JLﬁ‘fﬂ:%%%Tﬁ‘é HaFFo., ZOER
ZhH 25 Z LT, MisEHERRIC Ko TEMR I D PR 7 HETmEmAR DS, EMED>
ML LW E SIS 5. {Requirement Info } lTESCOMNIZ B
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T DA4FRZ AT L, {Requirement DatallEZDERZ AST5H.
7. AKX

A RAHEGREEE T o 7 FTHWAS 7 v 7k ER—DHHERE R

M7 %.

L EDORRRIZESE, KIv 7 rotihe, FEFERTe 7 N TASL
T2 B LA MG DD 2 & T, HERTFIEICHERL L 7= FHIMERR TRE & 72 5. 2
DOFEG] & HEFRTFINEZ T A NHHEGmEg 7' m 7" MO AT 2 & T, RAA
N LT HERR S FTREIC 7R 5.

19



F4E API HB~DER

3 BT/ A FfHfERmE g R 7 0 7 s % API HEES 2 5 7B
DNTHRD . RKETIE, 4.1 HIlZTAPLIZBIT s FIEIZ DWW T 5. 4.2
HilZHBWT, APTHEESICRIT D BI{ER T 1 7 MZOW TR, 4.3 HilZ
HEBGIC 31T B A RS 7 1 7 MO N TR 5,

4.1 API #EBIZH T2 HRFIE

BAEY—ERTBIT 5 APLH#EEZ 2 7 OFE L LT, FIAAHEZ API OF)
IR THDLHENFETOEND. DS TWD APL IZZ N HE D HEREC %R
ZFFO—HTC, F—FI3EM L7229 5 API b2 HAFEL TV D
ZD, B LER AP Z2REL LY L T5 &, FAFHIEET & API
DFEHNIEF L 720, HEOAHNRE 0D, o, BAREE TRt SN
TEEMASOIMRNTH D Z L% <, ED AP WEMHFIZHEEG L T2 0 & BIE

(HIWrd 5 Z EIERS TIE W, ZORER, HEOERENSEME L, @7 APT
EERETDHZENNEIT D, IHIL, HET—E AT, HHO API A4
AEOETH—EALREKEHEETIVLENDD. ZOGE, % API MERIZEMH
72 L CWENTIET T, APL A L EMAEDEDLNE WV JIZONTHHE
BT 20ENRH L. T7bh, API HOEE SHCKREOMERR I E 2 72 |
T, b —E XKL L TEAGEOIINT APIHEKZIRET HZ EAROLND.
DX D RBIE, B API OHEEBIZLERT, AV —E RICRIT D API
ZZ L OHNEER DI LTV D.

ZOXIRIEEND, APIHEE X 27 TlX, BEEICE TN D BOL T

REZ b &I, ZNoZEBEMICERIE LN G, &&E7e AP OMASHOE %
RETHHERFIENEE L 70D, BHCAEEE APL IZxHGHT 5D Tixe <,
W BERE CLEE A RE A SR, R L, I ORLE AR 2 I LT 2 &
T, HEEO—EMECR Y MEE MR T D ENAREL 2 5.

AEITIE, ZOX) IS KHLT 5720, API #5227 1281 S Hem
NEIZ DUV T~ %, FriZ, AWFZE T, BARSRE Ttk SNBSS0 AP %
WET D E TOBEZIROARTIAE LTERL, T AN & LIHIFHEEE
ZUNDEHCTHIEEEHMETD.
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4.1.1 by FEH R

V7 R =T TRIBT A TRETIE, by XU Uiihciko%, v X
TLAREROBRRER A A L LT, PRI ARSI 2 BRI EE L L T
SFED—BRBOICHWOND. Y7 b =T T THE, R 7 =TV
T BENERINOEE IR T DI, BRSO, BkEE, FEE, TA N, R
SFEV ST TENG R LR T AN —REICHWSN S, Fig, ERTRET
& D ERGHTPRETONFIL, HBFOFEST A N TRICKE REEL 525
728, VIS COMBMMNEZEL RS, ZHOHDOTED Y b, BRSO TRET
1%, VAT AN T AREERCHMZWMELT 5 Z kO bid. TSkt
LC, BRFFTRTIE, EROWCE > TEHEINZERE D LIC, VAT L%
T HEF & FNENOEE], BLOERMOERELERT H. XG LROE
RAENT, FGRCFIR ST Bk A, FEEERTRE e BARAURE R~ & BEFEIIC T4
ELIALZ LT D, ZOTEPAT2ThLH5E, Bk E L DX SRR
R 20, fERLE LU AT AREROMWER T2 AieEndH 5. K&
BEREHLAL 20 & L 0 FRM 2R BERE FELAL ~ & Be PRI 0 L, iR S L7 A B8 RE 1 Xt
ST % BRI 7o R B RO TR A T EFR T D 2 & T, ER & FEEE L oxtnE
RERMEIZT S, 20X, BRI D B~ L BRBEMIZEEIME LT < s,
Ny FHET CERETORHETH D . APTHEE X X 7 12BN TH, BT AT A
EEROHMEZBERSETEALZLOTHY, TORNFITHMBENTH D Z LR
2. TOTD, BSCAEESE APLICHISHT LD L35 L, FEROMPRE
HiZ7e 0, @Y7 AP ENRNEEIC 2560355, ZOMEEZRRET 5729
2, BT E EN 0 B HE 2 B L Cof L, Zh2uicshicd
% AR 72 APT MRk %2 B PEROICIRE T DB D D

PLEOHEBENG, KBTI, Y7 by =7 TRICBITH My 72T U 5%E
DFZEx 5% APLHEE X A7 AT 5. 2k Y, BHE) D APLEEICE
L ETOHMNEREEZ ML, —B L-HEa TIEICES V0T APL #2175 =
xR HTET.
4.1.2 by TEY UREHZE I HRFIE

ARAFGETIE, B SCOMRN G APL BEICE D £ ToilafE4s, LLM 23 LT
RPN B < 7o, BRI R TIRE BT 5. 2 Oftsm PIAIE, Ak~
by TED UREHIE DS ERENMROZ 2 T 2BRM L TV, B XIcEE
ORI BN EM L, BEREAICEMRIL LR 5 APT E L FEOMTT 5
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TEEEAMNE LTS, UKD, BEBHENTHL LG TH- T, £
TAB—B LIHENEREZ 0 03 <20 KO ITRFFENTWD . Z OHER
NEDFHREHE, FITRO ZHODBLEICESN TN,

— ORI, B SUIMLE BRSO DS I RAIIC R STV R WA D
7272, FEDTD, BEXEZDOEE APL IZHHST T 52D T, 34
—ERADOHMZERT HTDITHIEL 72D a7 7eiae 2 W IE H T 5 M BN
bo. ZOERMERITDZET, BUETICEHEENLIBK S ZEBL, ROAXT >
T O EEA IS T Z LN REE R D.

TOHI, &N a T HEREZ EEE APL IO HT LD T L, FEliE
725 APL OENIEFICL L 720, Mb)7e APT SENREIC/2 5. FRZ, KAWL
THEET DT —F Ty MAUAILED API NG £ TE Y, BEREASEILL L 7= API
HLELFET D, ZOMBEEBERET 2720, AR T, ffiahizr—% & v

MIERSNTZAPI A7 2V 2R AT v 7 LTEAL, 2 7R & API
AT Y EORIGATT BT H . 2T K0, Hesh O G PH & BEPEAIITRE D A A,
APL BEZ RRINCED D Z ERFREE 72 5.

ULEDEZIFICHASE, KR TERT DM TR, SITD g4 BENOHE
REND. 2D 4 BRI, BARSTOMIRD D RAEH) 72 APT #EBIZE S £ TOH)
WHEFE Z BRI OBE L 72 b D Th Y, FEENE TR EE 2R, B
(R HERR FIEO B 2 X 11 (TR,

1. T EEEOHIH
EHX 1Y -PREZMEISGEXL, ARICEEINZY—EX
1: a7 HeEHH E X HRRE HoiERRRE
2: 7TV Payment Map
3: MMAPIOFIE P payPai > Bing maps
stripe Google Maps
4: RIRMBAPIHERS stripe Google Maps

X 11: b v 7 E 7 AT SO AR TFIEOF
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WPIDBRETIE, BT EHEENDLHE ST L, Y—EXAZEHT L5790
(ZLEE & 72 B PRI RE A T35 . 2 O BRETIE APT 028 H AT 2 B 8
BT, EOXIBEEENRD LN TWVDNE WD B LB CEINT 5.
Bl 1%, 11 OFNZENT, [2—FREFELHHRIECL, HafIChlES
NDHP—ER | LW EHSoR LT, TS0 & TEE) v ) ook
RENa THSRES LTHIH SN S, ok olcar s rnmicERzT5 2
& T, BFBOHEGRA T v IRV TR & 72 DEERERNL NI L S 5.
. API 77 3V OHEdE
M SN Ea THERBICH LT, T2 APL 7T 2 2RETH. 27
REZ EHE APLICKIISATIT L9 &35 &, ML 725 APL OB IEFITEL < /e
0, w7 APTBENNEEIC/R D, 207, Rt T —% &y MIE
F3N2 API 7T Y ZHW, :17*%%“*“}: API 17 =V & OxfIAT T 21T
9. ZOEMEEEANT S LT, AP EREICE T D B O & BRI
DIATZ EFREL 725, X 11 OFICIWT, T Evd a TEEIC K
L% lPayment] Z7 V725, [EE] &) a 7HEEEICxT L TiE [Map]
717 U BRISHT B,
HT 3V HOBEE AP DFI|Z
APL 77 U BNERR SNT2tk, AT I VICET D APL OGS, 2 7R
AT D E B2 LNDBEE OB API 25123 5. a THRER L VAPL &
TAUNREESTNTY, APLI ZRIEICRET H Z L1E, Boloi®k m%i%
DR TIZORNDAREERH D, TD=e, ZOERBTIX, BitaniT
— 4%y MTEEND APLOAFS, BT 3V, BLORHLEZSRL, Bk
PG S A7z o THERRICEREME O B APT 2510295, X 11 OflIZB W
T, [Payment] 7 =V |Zxf L Ci% PayPal) & [Stripe] »%, Map)] 77
=2 Y% LTI TGoogle Maps) & [Bing Maps) 73Maffi & L CHIE &S,
ZOXHIZ, BT Y HEALTAPIEM AT D Z & T, %t DRKIRE %
RRENATH Z N TE S,
. HRAKER API OHERS
FIE STl APL OH G, BRI BIE L7 API 2 8ET 5. O,
S 47z 2 T HERE A FTREZRBR Y 8% 3 2 APIAERR & 72 5 K 9 ITBEET 9
E Lz, BEO AP A GO CRIHT2EET—EATHD Z L %]
f£& L, API HOEFNGHSCHREDOMiZEBIR A B £ 2 THEEE 21T 5. A%
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Follow the reasoning process below:
1. Infer the core functionalities of the mashup service from the given [Requirements].

2. Select relevant categories from [Available Categories] that correspond to the core
functionalities inferred in Stepl.

3. Select APIs from [Available APIs] within the categories selected in Step 2 whose
descriptions align with the core functionalities inferred in Step 1.

4.Propose an optimal combination of APIs identified in Step 3 that covers the core
functionalities inferred in Stepl with the minimum number of APIs.

X 12: HEFmFIE~ 77 K

TIE, a7l L CRER APL 27 ) ZTEIS®EEL, h—Ex4
k& U TERAMHORI T APT R A IR 2 HEB R R & LTI T 5. K1
£V, lPayment) %7 2V IZJ@T 264 API O 175 1% [Stripe | %, [Map |
J1 7 T VBT DAl API D225 1% [Google Maps) #1®#ET 5 Z & T,

MESC) BEO TR W) a7 A TN ENFEBLT 5 APL RS O
b, ZOL T, BED APl ZHEUNHAGDE D Z & C, EASCICHR
SNV —ERHMEM =9 APT HEEE NS ARE L 72 5.

X 12 12, BRI ARHGERTFIEO 7o 7P M AR T S, 22 TRENTVND

Available Categories & Available APIs 23MEfit S 727 — & & v MIEEiL5H APL
DOIERTH D, FHMIL 5 ETHARD.

4.2 AP1 ¥EICHITHFEHERTO T
41 i CER LR TIEICI » 2 EH 2B T 5 72012, FHIER T a7
k% API ##EZ 2 7 i FICEAR LT 5. A THWA T —& & v ME, B

X, 7 I VER, APLI4, BIOAPL SISO B S0, #HEdm TR X
T IR Ze e smim AR (= T HERERR I, el AP 2125)-0, A B ICRIT H8E
HEIEZEA TRV, 22T, BfFE7 —ZIZH 0 fiHes & BRhE Rz
HETHZEE2HME LT, K3l HfAER T 7 FEHWD., A7 o
YT RE, UFD 7 OOBERINOLERIINLD.

EizpN
BEY—ERADBEMNIN D, AP ZHEEE T2 # 2 7 OHB 2 a2 %8 %
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— AA
=P
You are an expert system for creating reasoning examples that recommend
APIs based on the Requirements for a mashup service, following a
predefined reasoning process.

~ Jb—Ib N\
A28 CEEA

- RFIR )
4187 TR

r R TERT 218K N

Available Categories: [Category, ...]
(_ Available APIs: {Category:[API_name, description], ...}

- BHX

Requirement: Requirement description

[ EEXAPIOTE y

Target Categories: [Category, ...]
Target APIs: {Category:[API name, description], ...}

4280 TEREA

[Eﬁ%ﬁ

J

[X] 13: API #E5 12350 D fkim TNEIZ HEML9- 2 FHIER 7 7 > 7 b

EFRTD.

2. JL—)u
FHIERRRFICSF 2 R EFRELIRT HEETH L. K14 12, FHHUER T =
VT MZEZ BNV ERT. 2T, 41 B TR HEGRTFIEOS AT
o T TOHIFNCOWVWTEREL TS, AT v T 2D THEENO T I %
Hem T 2 BT, BUHUCHIGT DT I OHREHNITDH. AT 973
OH T IAVHEGRNO BT AV EED APL Rz ST BT, B
XIET %5 API Z 307 BT, R—h7 T VNOBAME 720155 APL %
TEHERRIC K > TBINT 5. AT v 7 4 OFRFEII7Z AP HEEE OERE Tl
TS IET 5D APL OB EH T 5. 2 kv, Eff LThH2 6T
W5 APL [ AZREF Lo E &£, PPy eHmae & EEb 2 4ixed 5 2
ERFREL 72D

3. HEwmFIE
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###Rules:
- Step 2: output only the [Target Categories] provided as input.

- Step 3: output all [Target Apis] provided as input, and you may include a few
plausible but incorrect APIs, but they must be selected from the [Available APIs]
and belong to the Step2 categories.

- Step4: output only the [Target Apis].

14: V—1DO 717 bk

4.1 i Cak 7= HeGm PR 2 A A A Te.
4. HERTBRILEHR
MMATREZR APL A7 F Y 0~ L, BHT FVIZET D API DAFE LU
A S L SN TIRT 5. ST /UVEZOERESHE L, il
A L0 B2 HERRIERE &2 4R35 . Available_Categories [Category]
i, BT V4DV A & ATJL, Available APIs OFEEIIAS API 2577
BT 5h 72 & key & LT, Value (Z AP1 4, ZOiiHE ANS.
5. B
HERm RIS YEIL U 7o 0 2 ERL L e WA — B A D EHE A 2
9 %. Requirement_description (2 L& A ST 5.
6. BEHUTHIET S API DfF#
5. CAN LBkt d 5 API DI A2 52 2 EFETHDH. hT IV I
1% Tatget_Category & L CVU A b THx, APl 4 & O 0%
Tatget_APIs & L CH 2 5. ZOHEFEEHE2HT LT, fisgfimic Lo T4
A S D HERmIBRE A, EfEAPI S LI HdliEshns.
7. HAEK
15 IR AR, WO RIEHER IR S LogEz2 R s, HH
H7eHERmR e & A&7y APT HEBESRS R 2 BRI BEL T T 5 K ok
RFEshTng
PLEORRICHES X, K77 Mottihe, 5. CTAJ LB L2 AEHYE
5HZ LT, HEERTIRICHERL U 7= BB 2 ARk 3 5. K16 [2Z2D—fZ T, X 16
TlX, Breakout & WOEEH —E & LTHY, HiZ—E XX Gmalil,

rm[l
o
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Output format:
H#iHt#reasoning process
1. Core Features:

* Feature name: reason, ...
2. API Categories:

+ Category name: reason, ...
3. Candidate APIs per Category:

+ Category name:

* API name: reason, ...

4. Final API Recommendation:
* API name:Reason, ...
HiHtanswer
Recommend categories: ['Category name',...]
Final Recommend APIs:[‘API name',...]

15: H A

Requirement: Breakout is the first modern Workflow Management Software that automates
recurring business processes.

#HiHfreasoning process#H

1. Core Features:

» Automation of Business Processes : reason
* Data Handling and Documentation ; reason

2. API Categories:

» Email: reason, Spreadsheets: reason, Storage: reason, Tools: reason
3. Candidate APIs per Category:

Email:

mailchimp: reason, mandrill: reason, sendGrid: reason, gmail: reason

4. Final API Recommendation:
Gmail : reason, google-sheets: reason, google-drive: reason, slack-web: reason

Hi#answertHt
Recommend categories: [‘Email’, ’Spreadsheets’, ’Storage’, *Tools’]
Final recommend APIs: [‘Gmail’, google-sheets’, ’google-drive’, ’slack-web’]

16: F-51 D HARL
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Google Sheets, Google Drive, Slack Web ® 4 ->® API Z#lAA B THERRK &
NTW5D., 26O APLIXZ 121, email, spreadsheets, storage, tools D%
AT AVIZETDH. ZRODIEREEFFER T v T MZEZXHZ LT, hT7 A
UBE R L O AP R D BPEIZ IV T, 45 APT OBREFL I 3 fisE S 5.
S B, aTHEREHEEROBRE T, 5277 T VIEREBEHLE2XINTT 57
T, aT7HREA B IO o R fTE S D, AT, API FIIEEEME Tl
5 %ZT/%/?API BLOBTIAVIGFHEZ S LI, ZOMOFE LT APL 332 S,
ENFNEREH B NSNS,

4.3 API #BIZHIT5H 1 FHEREHE IO Tk
AEITIX, 3ETRE LA FHEREHGER T 0 7 OIS X,
API HEEE X A 7 IZBWCTHERIFICHWS 7' a v 7 ME&EZ 7. X 17 (2, API
HEIZBWTEBICHWD 7 r 7 hO2KEEEZ R, A7 a7 MY, 4.2
i Gl 7= ERL 7 1 o 7 kL[ ORI T 5 — T, HeERRIC
IEfE APLIZBAT A1 HRAE AT E LTHEZZRWMERRE 72> TS, K17 _/T?“7
27 ME, LT O 6 BERPOERIND. v, FERO R EEEILs &=
— AA

~ R \
You are an expert system for recommending APIs based on the requirements
(_for a mashup service.

- ¥ERFIE
4180 i BH

~ =l N
4280 iR EH

J

f# R CSBT 315K \
4287 TR BA

- ‘X \

Requirement: Requirement description
\ J

-~ HHR .
428 T

\ J

17: API #7277 b
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TR R EAUCHE D 7=, AREITIL API #EX X 7 1B W TEEMIZE %
HNFIERZ Y T TMHT 5.

1.

=R

BEV—ERAOEMITEESE, O APT Z3E L THERS 972 £ 91248

TS,

HermFIE

418 CERE LT APLHEE IR T AR FIE L k1 5.

=41

4.2 B CAR LTz, HEGmTFIRICYERT 5 F461% Few-shot & L CTHIAT.
I LB

4.2 B Gl 7= HEGmkt g & 72 % AP OHGERIR & LC, FIHRIREZR API 17 =

U O—%i% Available Category & LC, £X7 T VIZBTH API B LD

API 3B L% Available APIs & L CHrRd 5.

B3

=PRI L EHA T —ERAOE R EATE LTEHEZD.

H AR

42 HiCERE LT-H X EH NS
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$B5E 7l

AETIE, 554 B OHE LT APLHEE IR 2 74 NMH#EmEsgiil 7' n o7
N HAWCRHMEZTIT 5. 51 8T, ERICHWSA T —Z 1y MTOWTHAT
5He L bz, EITERE, HWEFE BIXOTHMIAGELZRRS. 5.2 #iTlk, £
WRARL, 583HiTIE, 77— 3T X M@ L TIREFEOE M
AT 5.

5.1 FHliFiE
5.1.1 RET—4

AWFFETlL, programmableWeb! [ZFE# SV TV HEA T —E XA T —% 6467
, API D7 —% 22469 fF & AV 5. X182, HEY— 202 RT. HE
= RTFT—FX, HET—E AL EXF—L LT, ARCTHEGEENTAAL U IT
Y, BT HT ) EET—EAOWA, EET— BRI TV API
DARTTHRINTEY, Json BTSN TS, BGLEGT—E R

"artist-cloud-igoogle-gadget": [
[
"music",
"video",
"widgets",
"search"
I,
"iGoogle gadget of the popular Music Artist Cloud mashup for music
discovery based on similar artists.",
[
"youtube",
"lastfm",
"google-gadgets",
"google-app-engine"

]

]

18: UEE L7286 — B R H

thttps://www.programmableweb.com
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"BEY—ExE" [
“x%yﬁijﬂ
"7 AhFITU"

']':‘fﬁé‘*f— B X DERBA",

]["ﬁ% L TWBAPI"

]

19: BEV—Ev 20T —H X

"youtube": [
[
"video",
"media"
1,
"The Data API allows users to integrate their program with YouTube and
allow it to perform many of the operations available on the website. ...",
[
llgoogleﬂ
|}
[

"connor-s",
"marta-mateos-gonzalez",
"niki-lai"

]

]

20: V£ L 7= API O

DF— S fED T +—~ v &R 19 IR, KIS, ¥ 20 12 APL 7 — 4 Ofil%
9. APL T —#1%, API 4% % —& L, ProgrammableWeb (235 CAFTff
EXNEAAL BTV, 7 HF3Y, API OFBISC, API O#{itE 4, API
OFIAESL THK S TWD. APLOT =X HEO 7 +—~ v b &K 21 177
WHE LT =2 T —HMORER G EN T\, @7 —% 0Lzt
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"API%&": [
[
"XAvhATFTY",
"7 hFITY"
1,
"APIDERBESL",
[
"RHE"
1,
[
"FIFE"
]

]

o1: NEE L7= API OF —#JEX

T 5720 74»&)/&%ﬁot BARMIZ ii@A%~EX@@%%LT@
5 APl 7 — X OB BT TT 4 VE Y U T ETo0. £9, EAEY
—th~&uowfm,2ou¢ﬁu91%%mbfw5@é%~EX®&%
ML L, &b, HET—ERIFHIN TS APL OF —Z BRI LT
WRWGEIZIR Y AT ge & Uiz, WRIZ, APL T — X I ZOWTIE T 4 & U o7
BOBEAY—EAHEA SN TWDS API OB Zxg e Lz, R, #av—v
2 1,497 1, API645 1, 115 H T = U TEHliZ1T->7-.
5.1.2 LLEEF ik
BRFEOHEIMEEZRIET 5720, 5 OB —RF A LV FIELRE
L, APITHEEMRED AT o 7c. WTNDOFIEIZB N TS, dHlistz2ii—7
L7128, 4 BTR7= API HEfE X X 7 & [Fl— DFE R 3CE L OHERR IS LB 72 1 E
70T MIAS L. B 7 a7 Mk E K 22 121, BRI
DWNWTHE, 7' vy 7 M RECBO THEEmBRORBIEX LK 75 2 L3 H
Krpnizw, a7 m e AESITEBERE Lic, — 57T, FHlid 2 HEERE RIS
DWTIE, BIRMICH 1T 5T 2 2R E TRt Lz, H#X—X T4 VFED
B2 LI TIORT. FFIEOEARMREZ FICHOWTIEL 3 BT L TW\WA 7z
W, AREITIXAPIHEE X X7 ~OEMIZHBIT DR E LOESDOHZIBRRD.
- Zero-Shot
EFETNADOAS & LTHRER E B XOREMEHT 5. FHOHGmaRE L —05
LOYAAR
« Zero-Shot-CoT
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— A%

-~ R

You are an expert system for recommending APIs based on the requirements
(_for a mashup service.
B Z 2K 70 v T b FRE BALHSH ]
- R ICDELIER
Available Categories: [Category, ...]
Available APIs: {Category:[API name, description], ...}
N
-~ R2RY :
Requirement: Requirement description
& J
A
( Ovtont ot R
utput format:
#it#Hreasoning processH#
Detailed breakdown of the thought process
Hit#answerth
Recommend categories: ['Category name',...]
\Final Recommend APIs:[‘API_name',...] J

22: WG FIET7 +—~ v b

Zero-Shot & [FIERDIER LB L E G2 5.

- Few-Shot

DEOERE T v T NIED DD, BHNIXEIR L Z kST 5 Bk
M2 APL B X O T 3 OBz, HimERIIED 2.

+ Few-Shot-CoT

Few-Shot 71 77 ¢ U 7IZRWTC, FHfllHmmBR L2 205 2 & T, £
TINHEROHED T RS 5 FIETH D, FHO—FIZK 23 1TRT. [F
T, 4 EOR 16 THA L7 HEm FINEICHERL U 72351 & [7)— D B3 2 A
ML TW%. Few-Shot-CoT TI¥, #AHEamEIEIZIS1T % HIWr AL AECHH0 S
FIPRESN TR ST, TN FFD SRR T D NE R H 5.

+ Plan and Solve

Zero-Shot & [FIERDIE R E B L E G- 2 5.
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Requirement: Breakout is the first modern Workflow Management Software that automates
recurring business processes.

#it#treasoning process#t

The service aims to automate recurring business processes, which implies managing
workflows, handling structured data, and storing related documents.

Automation often requires notifying users or systems, so communication mechanisms are
necessary.

To support these functions, data organization, file storage, and integration or notification tools
are also required.

Based on these considerations, APIs related to email communication, spreadsheets, storage,
and general tools are suitable candidates.

Among commonly used services, selecting flexible and widely adopted APIs is appropriate
for building such a workflow management system.

HiHtanswertH#
Recommend categories: [‘Email’, ’Spreadsheets’, ’Storage’, ’Tools’]
Final recommend APIs: [‘Gmail’, google-sheets’, ’google-drive’, ’slack-web’]

23: Few-shot Tl 9~ % =451 > — il

5.1.3 MALE=ETIL
RETEOT v 7 MERFFE O LLM ITIEKFETHEEET D 2 GRS 5720
4 FEED LLM % W Tl 325k 217 - 7= BRAIZIE, GPT-4.1-mini, GPT-oss-
120B, DeepSeek-R1:70B, Llamag:70B % TRl L7=. GPT-5-mini |3 API
TR L7=. —J, GPT-0ss-120B?, Deepseek-R1:70B3, Llama-4:70B4 (2>
WL, ollama ETRLENTWDEET A EMEH LT-. DUTFICET LOFEME
WD,
* GPT-4.1-mini
OpenAl (X D #ZHESN TV D GPT-4 RINOTEERTHD. T A —=FEZ
AN EN TV, RET VIR K 1,047,576 b—27 > DA TXA T 4
Ko ZYR—bL, 1 BIOHEGIZBWTER K 32,728 h—7 O HSINAIHET
b, E£77, 20245 A1 AETOT—FTHEELTWD.

2 https://huggingface.co/openai/gpt-oss-120b
3 https://huggingface.co/deepseek-ai/ DeepSeek-R1-Distill-Llama-70B
4 https://huggingface.co/meta-llama/Meta-Llama-3-70B
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A conversation between User and Assistant. The user asks a question, and the Assistant solves it.
The assistant first thinks about the reasoning process in the mind and then provides the user
with the answer. The reasoning process and answer are enclosed within <think> </think> and
<answer> </answer> tags, respectively, i.e., <think> reasoning process here </think>

<answer> answer here </answer>. User: prompt. Assistant:

X

24: FEHT L — |

* GPT-o0ss-120B[14]
OpenAl [Z XV A&7z LLM THh 5. Mixture-of-Experts(LL , MoE)
Transformer Z£:H L7 A CEIFHET LV TH D, #2837 A —FZ #1341 116.8B
Thb. —F, HmFICE N—27 H2 ) THMESN TWE/NT A —2 5
13K 5B IZHIZ BTV D, FHEPFEIX STEM, 22— K, —fEEkcE .0 &
Li=TF—2 W CirbhTnag., KEFTI/VIIEHRK 131,072 b—27 Do
TXAMY 4 R YR— L, 1 BOHEERIZBW TR 131,072 h—27
DHIINFRETH D, F72, 2024 FE 6 H1 HETOT—HTHEEH LTV 5.
+ Deepseek-R1:70B[15]
DeepSeek-Al (Z L VA ENT-A—T >V —AD LLM ThdD. KET /L
DeepSeek-R1 23 ERL L7-HEfmT — &% ZHW T, 70B HUHEOET TR L TH
flido 0 845 2 & THESE L T\ 5. DeepSeek-R1 OAESEEFL TIE, #IHAR
f& & L T Deepseek-Ri-Zero 25 > 531 % . DeepSeek-R1-Zero 1X[X] 24 (2753
TrTL—bhEANTEEENDS. ZDOT 7 L— FTlE, “prompt’iiric
o7 n 77 I 7 EIERIWAERBEZ A+ 5. €7 Vo i, B
BiETE A R 97think” & Ff& ) 708 2 £ "answer” M B S VD . FEIC
BT, RSz answer” DA 27 i 5 & L, £ ORI AW TET
NOMNEEFHTH. ZOFEEZEEVIRT Z LT, "thinkIZHEFNHEWE
BB O HERRRE IS ET MR SN D, £0%, ZoHIRRE, D&
D E 72 BB WEET — % CTHEN S V) 1FH% %17 9 = & T DeepSeek-R1:70B
BFOND.
- Llamag4:70B[16]
Meta |Z LV /ABf & 4172 LLM T& % MoE Transformer Z#£:H L 7= B 2B/
ETFNAEHANTN D, FFFEEICE, KRBT 32 M F—22nz, migs
— X EHNTEBY, ZE5ET XA O L AkE X OG5 OHERR I %
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LTS, KRETIVIEXLa L THF A MW ORI ZETIH0, £/
A= F IR E T — X OFRAEERIZOWNTIAH SN TV A IEHR CIEBHRE
FUTUNZR U,

W

5.2 #&5R

RRFECLV BRSNS N 27+ 285 & LT Precision fi, Recall,
Fi1#H\\W5. ETETERLEBAEXO DT 2V #ifE & APT HEpE & x5
&35, BT — 4%, ProgrammableWeb 75 HS L= @& —E AT —H|Z
X9 % APL &, ZH D APLICAH G- ST\ D U 7 = U E A FIZ/ERL L7z
B, BT AVIZHOWVTIL, 518 THHLIZAPI T —ZED 55, AA 7
T AU OHREMH LTz, FHE D FEICBNT, FHHEIT 6 MRk — L.

F 12 BT YRR ORGRERS R

Precision Recall F1
Zero-Shot 0.631 0.693 0.661
Zero-Shot CoT 0.617 0.673 0.644
GPT-4.1 Few-Shot 0.660 0.680 0.669
" Few-Shot CoT 0.617 0.693 0.653
Plan and Solve 0.584 0.661 0.620
Ours 0.681 0.685 0.683
Zero-Shot 0.291 0.345 0.316
Zero-Shot CoT 0.307 0.364 0.333
Few-Shot 0.290 0.346 0.315
GPT-OSS g v-Shot CoT 0.259 0.315 0.284
Plan and Solve 0.293 0.348 0.318
Ours 0.332 0.383 0.356
Zero-Shot 0.255 0.408 0.313
Zero-Shot CoT 0.258 0.418 0.319
Few-Shot 0.245 0.389 0.301
LLaMA Few-Shot CoT 0.135 0.196 0.160
Plan and Solve 0.268 0.404 0.322
Ours 0.278 0.433 0.339
Zero-Shot 0.287 0.377 0.326
Zero-Shot CoT 0.306 0.382 0.340
Few-Shot 0.174 0.218 0.194
DeepSeek Few-Shot CoT 0.213 0.263 0.235
Plan and Solve 0.281 0.359 0.315
Ours 0.316 0.372 0.342
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3% 2: API #Eim O FRAERS BB

Precision Recall F1

Zero-Shot 0.345 0.413 0.376

Zero-Shot CoT 0.340 0.398 0.367

GPT-4.1 Few-Shot 0.433 0.456 0.444
" Few-Shot CoT 0.413 0.427 0.420

Plan and Solve 0.343 0.381 0.361

Ours 0.460 0.441 0.450

Zero-Shot 0.047 0.029 0.036

Zero-Shot CoT 0.051 0.031 0.038

Few-Shot 0.046 0.028 0.035

GPT-OSS Few-Shot CoT 0.046 0.029 0.036
Plan and Solve 0.051 0.034 0.041

Ours 0.070 0.050 0.058

Zero-Shot 0.074 0.001 0.082

Zero-Shot CoT 0.058 0.076 0.066

Few-Shot 0.070 0.054 0.065

LLaMA Few-Shot CoT 0.045 0.076 0.057
Plan and Solve 0.085 0.084 0.084

Ours 0.086 0.105 0.095

Zero-Shot 0.060 0.070 0.065

Zero-Shot CoT 0.062 0.062 0.062

DeepSeek Few-Shot 0.066 0.062 0.064
Few-Shot CoT 0.062 0.053 0.057

Plan and Solve 0.066 0.077 0.071
Ours 0.080 0.088 0.084

Z D, BEHLTT X DMIFERZRET D08, Bl d FEM TERS L F
FllEH— L TWD. BT TV HEROR R L 112777, GPT ¥ LU DeepSeek T
I%, Recall DIEN—MORX—2 T A FE L LR T T 2N Ao
DD, FRERFEOUS)IZETHODET MIBWT, Dd_—2F 1 o Fikx EED
FEEE & 50k L7=. F5l2, GPT-4.1-mini Z W 723548, R TFIEIL F1 28 0.683 &
BEbEVMEAER L TWA. £7-, LLaMA &5 /L ClX, Precision, Recall, F1
DETOIEICBNT, BEFENR—RT A L FiEx FRIAFES L o1,

API HEGaOfER 22K 2 173, GPT TiX, »7 = U & KIS, Recall Off
IR—EBDOR—RA T A FEE LR T3 A28 o7z, —5 T, LLaMA
1 LU DeepSeek Tik, TRXRTOIIEIZBW TR FIEBR—RX T A Flkx |
[ 5HER L Ao,
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PLED BT Y HagaEs L OVAPL #EGGOFE RO, S b S n-H#Him 7ok 2
TEHBEEXROH G 7V n X X0 RN THY, FORFNET LM TEL
THMNHERET 2 Z LRS-,

5377L—LarvTFRb

ERTIEOT 0 o7 MR OFIEEBRGET D720, FERER N R

ﬁzégﬁ%ﬁﬁbt.ﬁﬁﬁfi,%ﬁ$£@7m/7F%ﬁEkL,%E
DRERRBEZZRE L o fEO T 7L —yar7Fur 7 Maekilt Lz, Keslc
K7 v 7 SO %79 . Few-Shot Ablation TliX, $#2R2TEO T o7 ko
DR TIRZRET 25 2 & T, M b I Hgm FIRO A A HEGRMERRIC 5 2

LA TMET 5. —J7, Zero-Shot Infer TlIE, FHH|ZRET D LT, Few-
Shot 3 E DA A HERPERRIC G- 2 5 B A3 5.

T 73U HEEE I T677 L—va URERER 3 IR T. GPT TlE, Few-
Shot Ablation {233\ T Recall 23 &\ Ml %A 7797 C, Precision 2MK T4 5 #H 7]
MROE, ZHUCx L, #EEFEL FL ICBW T bREWEEZZR L T 5D
F 72, LLaMA ¥ XU DeepSeek [ZBW\TH, |EFEIIHT 7 L— a VRE
Z EM5 F1 #58k L TR Y, fEl S TIas L OEFliE R A Es D
Hi=7 w7 NRETORINER R TE S,

APLHEBEICRB T 27 7 L—va URERER 4 ITURT. RTOFEITBNT,
BEFEIMT 7 L—a UREXR BEID F1 25k L TRV, a7

REFE Few-Shot Ablation Zero-Shot Infer
wx ||| #w® ||| ®w®m ]
mwrm ||| (e )
e | |
?E ICRHELIRR #im k%it’l‘*iﬁ \ ?E kz@aﬁﬁ
Y : : 224 : | %25 |
waks ||| wakst ||| saks

X 25 77 L—varyrar Ok
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Fa AT ITVHBIIBITAT T L— g VR

Precision Recall F1

Few-Shot ablation 0.677 0.688 0.682

GPT-4.1  Zero-Shot Infer 0.538 0.735 0.621
Ours 0.681 0.685 0.683

Few-Shot ablation 0.258 0.314 0.283

GPT-OSS Zero-Shot Infer 0.258 0.315 0.284
Ours 0.332 0.383 0.356

Few-Shot ablation 0.271 0.404 0.324

LLaMA  Zero-Shot Infer 0.293 0.392 0.335
Ours 0.278 0.433 0.339

Few-Shot ablation 0.302 0.363 0.330

DeepSeek Zero-Shot Infer 0.320 0.365 0.341
Ours 0.316 0.372 0.342

F A APIHEEICB I AT 7 L—a T A MR

Precision Recall F1

Few-Shot ablation 0.418 0.424 0.421

GPT-4.1  Zero-Shot Infer 0.340 0.396 0.366
Ours 0.460 0.441 0.450

Few-Shot ablation 0.047 0.028 0.035

GPT-0OSS Zero-Shot Infer 0.046 0.028 0.035
Ours 0.070 0.050 0.058

Few-Shot ablation 0.055 0.073 0.063

LLaMA  Zero-Shot Infer 0.063 0.044 0.052
Ours 0.086 0.105 0.095

Few-Shot ablation 0.073 0.091 0.081

DeepSeek Zero-Shot Infer 0.069 0.072 0.070
Ours 0.080 0.088 0.084

wmEIER L OFEHIRR TR EMAA b7 a7 MR OEENHERTX D.
UbOT 71— a URERNG, REFIEIZEV T, Gk S #Heam IR
FOMERR FIMRICHEIL U 7= 5 o RO 3 fEsmtEeom RIZF S L TBY, Znb
DR AL T 7 REEPED TH D Z L PRI,
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FOEEE

6.1 /N\LIR— 3 VR

LLM % R oHeim 2 2 7 T, Aﬁkbf%z%hfwﬁm%ﬁ%$%_%
DMRVHNEZH T o NV F—2a U BNELLGERH D, AU
Available Category 5 X O Available API (25 /2B H ) ézh?’:;ﬁ & 7&
VT R—T g U EEERL, ZORAERMAE G LT, Ko T, $XTOF
B2V T GPT-4.1-mini Z M\, #EFIELFE—D 1497 FOEE—E 2%
wg L L CH#A{To72. i L72F61lX Random THH. L px— g v
DH v MHEE LTL, B3I 8L, HRERIZ 15 TH Available Category
$7213 Available APL IZH ENRWERNE FNTWTIGE, UEMF % 11+
ELThHhv o RLT.

6.1.1 %5%&11:&3‘2(:&6%_&-_&&

F 512, HRECBIDLHITIVBIOAPI O/ VLY R— 3 URATM L
%, 72 %U ZE D E BRSO CTRIFFICH A L7 a2 R~ T, WIEiuoFEIS
BWCHAI T I VAT N R—r a3 A3l EE-oTn b —7, API
BT D L R— v g METFEMTREREN RN S, Few-Shot CoT Tl
Mﬂ’%?ém»y*—Vayﬁwﬁmwﬁ< HPFERIZ L > T AP E#ERE

DR D—EREMGH SN EEZXHND. ZHUTxt L, Zero-Shot 35 X U Plan
and Solve TiX 140 tFLA EE 2L BAELTWD Z & D, FHE2 52 TICHAI
Hegm 2 B S5 FIETI, 240 API M HETET HEREICB VLTV R —
arPNELRT NI ENREENDS. ZiILHD API LU R—T a3 DL
307 TV OFRY 2O TICHEMTRAEL TR, w?ﬁUkMH@va*
— g UONEIRFC I A U720, Zero-Shot Tldfksd S, oo FEIC
WTHRKRT2MCE EF oo, RIS TRET 2 FIEIS kwr%,ﬁﬁ%é
1FOBRTHY, D73 DIEDO/I NV R— 3 0 o, API DBD /LT 3R
—varidsgthl, TRTOFEDOH TR LDRWVIEEMFEE R LTS, L
EXY, v R—v g IR AN EICRET A TEL LD TIER L,
F & U TiRfki7e APT BEBBRICHITINC A LT <, IBEFEITZ OB

BT 50 T BERIRICHHI TE TWD Z ERDNn5.
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F5 BT DY L API ALY R— 3 v DR

Category D API D 7 Eli3
Zero-Shot 4 145 o)
Zero-Shot CoT 5 76 1
Few-Shot CoT 7 57 2
Plan and solve 3 139 2
Ours 0 54 1
3 6: NV R — g VAT SUTIRE L7 I E K
AT AV APtk 7 AU API 15
Zero-Shot 4 235 1.00 1.62
Zero-Shot CoT 6 98 1.00 1.27
Few-Shot CoT 10 65 1.11 1.10
Plan and solve 6 195 1.20 1.38
Ours 1 58 1.00 1.06
6.1.2 1 EHXATORLERE

IV R— g YA LT B SCTIRE L, 1 B H TV ITRAE LT T
TYBEIWAPI O/ R—v g AMEBOYEH R L, £6 X073V
(BT 2 R AT T O FET R TH Y, Fl—E TN TERT
LEMIIR SN otz —J7, APLIZE L TEHEMZ B2 WFIETIE, 13
XN THEE D LY F— 3 UV E TR T WEA AR S Nz, ZhuaxkL,
RETETITES 1.06 EE /N THY, " vF—2a URRAELESLAETYH
WENRENTHDLZ EN0d. £z, MRICEEHXDO N VR —T 3 U
BEHETWD.

6.2 BHEFICLKIREEIL

AETIE, IBEFEICBWC, a7 MOE 2 2 H6| 0@ E TR ik
FEIC 52 DB ST 5. EHREICHT- - TIE, B+ o ERaEL B
(ZES Wiz F# 2B Ui, BRICiE, ZEE3C% BERT 7 /LT LD
7 "k L, ADEMSCE FHRICHER LB E o at A4 B IC S
TNENZAT T 24T o 72, T X TORKIZEHW T, GPT-4.1-mini =M\, 2R TE
ERl—D 1497 tFOEE —E R Z%t5 L LT, 77 3V HiER X OVAPI #E#EIC
BT OREA LA L.
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6.2.1 EHREBREBE~DELE
AWFFE T, SHFIRERIEOFEWAHEGRIEEIC G 2 DB LN T 57
D, LLTF D g4 DOERE & Leig L7-.
- Random Strategy
HFhl 2T X BT 6 HEIRT D, AFEICBIT A=A T 1 .
* Nearest Strategy
AT & BRI Z i IR D@\ 6 R OFHH 2 18I 5.
- Furthest Strategy
AT & BRI e b FE L DR 6 (R D FH 2 18R 5.
- Nearest-Farthest Strategy
ANB I E e b TR LT AL 3 47, e BIRVY AL 3 RO G| 2 A5
TERT L.
T T VHBICB T HMERER 71277, FLIZEHT 5 &, Nearest Strategy
75 0.688 Lk b im <, KT Random Strategy, Nearest-Farthest Strategy DJIH
& 7g2o7-. —J, Furthest Strategy i Precision, Recall, F1 O3 X TOHEEIC
BWTHRBIEWVELZRLTWD., ZORENS, AJTEMHIC L ERAICTRHE L 72
FH R LIcs, BT AVHGRORBENRESIETTLZ L0005,
Wiz, API HEEIZB T A RA2FK 8 ITRT. API #EIZEBW\TH, Nearest
Strategy 23T~ TCOfHE TR b EVMEZL < L7-. Random Strategy & Higid %

Ko7 AT A VIS D BIREHIC L DREAL

Precision Recall F1
Random 0.681 0.685 0.683
Nearest 0.643 0.741 0.688
Furthest 0.592 0.694 0.639
Nearest-Farthest 0.633 0.730 0.678

F 8: APT HE5 123517 2 BRFHIC K DRk

Precision Recall F1
Random 0.460 0.441 0.450
Nearest 0.538 0.577 0.557
Furthest 0.410 0.424 0.417
Nearest-Farthest 0.493 0.531 0.511

42



&, FLidfoar 1 ELTHY, HHIRED APTHEEREE IZ 5 2 28R RE W
Z L HERR T 5. —J7, Furthest Strategy 1377 =V #E5 & [FIRRICIR VS E &
ALTEY, BERMICAEEZ2FFNTER IS, &7 APL EEICE
WTHRRY NELRT W ER N5,

UL EOFRERNG, REFIETIE, #gmFIEE O b OORREHIIMNZ T, AJTEMF:
L EEWRINES LT FHIRN R SN0 E 5 00, M IR E <8+
L2 ENHBMNERoTC KT, ERANIZEEI LB ST E S < FHF A 52 5
LT, BT MIATHEREOMIR, U7 2 U BE, APLBRIR & o o A HE R B
Z, FHINTIH - TEHENEHA TE TS LB LND.

6.2.2 EFIICE T 247

vay MERIC K DHEEBR RO EL ZEROBEE T — A 25 L LT
#4795 . AHiTiX, Holidayen) &\ ATRMEIZ BT 2E G — X &0
%f4: L9 %. Holidayen (%, 300 LA Lo HEGHI kG LI2fikiT 7 7 v Al v —
EAZRRUE L, FRATENENC B D REE 2 B R 2 D BRI T 51 & D B
XaFFOBEr—EATHD. AP—E R, ZHEEZR API HEEN RO b D
RN D, BHRERIEOREE ST 538 LTHEHL TS, [F5EETN5S
717 =2 VX Mapping, Photo, Travel ® 3 > TH Y, HH I TS API &
Google Maps, Flickr, Viator Td 5. % 9 (2, Nearest Strategy 33 & Uf Furthest
Strategy |23\ C, 7B 7 MOBB RSN FHNZEZENTWEL LT TV B IO
API OWFRAZRT. RPD [~f] L9 RFLIZ, HREAT TV E72i3 APL 23]
HOFFNZZEN TN ZRLTEY, FROTLHI 2N HDIZONTIT, 1
FOFEFICHFEN TN Z L EEKT D,

Nearest Strategy Cl%, mapping, photo, travel 72 &, J#fTaHE<°H 0 ABR &
BEMEOBE WA T T RELEENTNWDZ L0355, APL IT2OW0 T,
google-maps, flickr, booking.com, skyscanner 72 &, &1 TIZEIEMEDE VY API
DHLERSTWD., TOREE, 7 3V G & LT travel, mapping,
recommendations, photo 23 77 & 41, API #5235V T % google-maps, flickr,
viator, yelp-fusion &\ > 7Z1EfE API % & Toff R3S b7, FFiZ, viator 135
RENT-FEFNZE EN TR AP THHIZH b L THE SN TV 5.
ZDZEND, BT VHFEFZ BRI L TWD DO TIEZR <, EREL
DOHNEE, FHPLHELNTHEREE LA DE THE L TWD Z & 23R
Ih5b.
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Furthest Strategy Ti%, AJJEMIC & BT i & FALELUEE DAV 51 5358 IR
SNDHTD, BRENTZFEHNCEEND AT TV B APL 1E, FiATHE & X
B2 BEEMEDRN S DONE L G EINL TV D, 7 2 U IZidsocial, telephony,
education, reference 72 K235 £ TE Y, APLIZOWT S, —EIThcI TR API
ITEEND OO, EERZRBEEMEORWNS DOBRZ. ZORER, 17 3V HEE
& LT travel, booking, location, recommendations, events, ecommerce 72 £
D STz—F T, EfERT 2V Th D photo IFHEGm N7, Fiz,
API #2355\ T, bookingcom-content, eventbrite, google-maps-places,
skyscanner-live-pricing, tripit 72 &38R <41, 1EfE API T 5 Flickr 35 L
Viator 135 £ 720 o 7.

INHDORERNG, FHREICBNTE, BICHFIZI—RT 5 7’:“&7”‘(“?06< ,
BIRNIZE £ 5 TH O MEE 23 #HeEdmRG R l_?ﬁﬁ’]foﬁiﬁi.“%ffié Z &M
T h, ANEMLE BEWRIIZES LI E00N R SN mE12iE, 7 0T
?&g"\%lllﬁ%ﬁﬁﬂ ZHHTCE ST, BERRIIZTERE Lt%fﬂﬁﬁmr SN E

i, HEERANRED) R AR S D ATREE N E < e D T E AR S VT,

6.3 HMICKML=EEF—EXDDH

KREITIE, BEBEFEICBODTEKICIE LW API Z2#0R TE R EAY
—bERERRE L, HRRTFIED EDEMETRMNAETL TWDLDNESITT 5.
6.3.1 HEMEBPERICR =By —R

AL TIE, 34 B TR PIEICE S X, REMIZIE LW APL 24ER

3 9: T FHHIOFEM

yibak=l) API

mapping :4 {4, social :3 14, | google-maps: 5 {4, flickr: 3 7,

photo: 3 1, travel, facebook: 2 /-, bookingcom-content,
Nearest | booking, url- skyscanner-live-pricing, foursquare,

shortener,video, mapping, | youtube, google-adsence

advertising

social: 2 4, mapping: 2 £, | twitter: 2 £, google-maps: 2 #}:

photos: 2 4 telephony, 4 flicker:2 14, new-york-times-

messaging, education, movie-reviews, box, friendfeed,
Furthest | reference, video, amazon-product-advertising,

ecommerce, music, youtube, lastfm, musicvrainz,

content, movies geonames, donorschoose, facebook,

twillo, twillo-sms
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TERDolHRwRERICOWVWT, HEmRREDO E OB TR DA L%
Gpt4.1-mini OFERZ HWTHMT 5. 374l L7z 1497 1FH, HA&EAIIZIE Ly APT
e CE 2HEER (Fi=1.0) 1219 TH Y, ZLISD 1278 % 3hTxtge &
L7z, 2o DR —AZoWT, #EmFIRIC KRS Z LT O X 5 IR E R %
EF LIz BT TV LIXEHSUCFHINTWAAPIO N T T VATHS.
1. 27RO
Hesm S c 2 THREN B L OB & BT, BT TV ICRHIGE ST 5
NRWEE
2. BTV HEEm
Hefm Sz a THERES IEfE D 7 T VISR DIT HIAIZ S b 63, g
T Y PBERENTORNGE
3. 1R API OF%
ELWAT T RBRENTND T, API FIZEERETIEME AP 23 HEL
LT eWigE
4. B APL H#EES
BASINHREI R & 72 APT 3R> TV D —J5C, API FIZEEERE TIIIEME API
NEENTHDLEE
72k, 2T HERER OB & T T BRI TAE SR D A 00> D IR
ETDHZENRRETHD. D=, RIS TIL LLM Z HWW 7By 7 E &
Totz. BARMIZIE, B3, BT V0GR, BLOEMAT I 2 Ak
L, i S a THEEN Efgh 7 SV ICHRIC~ v B 7 HEEN E D D% gpt-
4.1-mini THE W70, IEfEH 7 2V I3 AlREZe 2 TRSBE S HERR S TV 5 8
BI AT TV BEIRO KK, MIETERWESITa 7HEEERME ORI E LTH¥E
L7c. UEOFEZIO B LR EZLITITRT.
- 7 RERERRHH O Bk 462 1
- BT AV BIROKAL: 55 1F
* API #I|Z B[S D I 530 1
- o AP 2R BERE 0SBl 231 1
ZORERNG, R T EERERIH O KB L APL FIZSEERE D PN 5 A& L
TWDHZ ERbnd. a7 BEiEMHEMRE CORNR L > Bl & LT, B
DMLY 22— EREZ —EICHS LT 2 2 DREHELWAEDRH DO TR
WNEBZ HILD. AP SIEEFEDRIR DL o 1Bl & L C, #am FIRD E R
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DOBEPIEN D > T2 D TR EE XD . API ORI BRI 5 & 9 R
DIHDI=, FIEBEFEOHEMEL LV FEMICERT OIRLERH D EEZXD.
6.3.2 2FENHRICEKRLI-EEY—EX

RRFEL TR TOFENGRICRRLIZEAE T — BRI O N TELET 5.
%5 &+ A AV — 2 Tbackup-box) EWHEEK DI T 7 FA L —V T
TR ERENPOHBNIIBEH L TNy VT v T T —EATHS.
backup-box (%, [We move your stuff from anything to anywhere] &\ 9 23
EROEET—EATHD. 5 INTW\WD A7 2V storage, content D 2
Thbv, fiHETW? API | Google Drive, Amazon-s3, Dropbox, Box,
SugarSync Tbh 5. LnL, ETCOET /I ZDOEMELEIE L IR TE 2ho
7o BARMIIZIE, X, move &\ ) RELEZT — X OBENTIX/R <, WEZR
s LRAME L, TORERE, gpt-4.1-mini ZHWREFIETIE, »T7 2V HR &
L T shipping X° transportation Z 3R L7z, X512, #EE S72 AP § fedex,
ups-shipping, DHL, uship, yahoo-traffic 5D #ii-C2 @RI O APL IZIR Y, A
RBIRSNDREX ML —URO APL IT—UIG ENR o7z, ZORIMOER
E LT, EHFLROBEBR S NZET 55, FFIZ, moveyourstuff &\ 9 FHLTHH
LITHY, —OITIZT —Z OBEI T3 <, WMEWEMICBE SN 5175
& LTI Sho9 0. & 512, anything to anywhere &9 BEAINH S Z &
T, BEERERLIH LM E S OEEGHREET—EXATHDLEEZXHNT
LE 9. ZOMRDIRYIZ, £O%ROHGmBREBIRITEEL KT, BoTc T
=Y ER & APT HEES2NEGHICRAE LTt E X2 bND. 2 b OMEEEMT
5712 I20E, Hem e BRtET B RIEFEIC W C, —H okt L TRl e i e Rl %
TV, B SUCEENDBHRMELZFHET 2 AT v 72 BAT LI EBNANTH
LEEZBND. BT, BH—ORICESRERERICRET 50 TiEe <, #E
DARERIENAZBE L, ZNEIUCKIC LT R D HEEMS R LR TT 2 L 08
R 52 LT, BRICERT 2 R AR CE 2 REERS 5.

6.4 EHXHHEREICEASIER

ARHEITIE, B SCOME & AP HEEEFS R & ORIRICOWTELET 5. B
OMEZFTRE L L CEAXEA2 A, EECRE LHERE L OBRE ER
ISRl 272, 7Y OFMBREB L OIS T 5 p EEFEH L. B
INCIE, BEfESCE LTI LULD F1 2 a7, b NCEE R & iR
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API O F1 227 & ORIOMBE L T ERke, MEOREBMEZRIELTZ. £D
R BECRE LT I LoUL FL 2 27 ORICIEHEICA B A OFEBIN
fERd 7= (Pearson OFHBISREL r= —0.075, p=0.003). L2>L7228 5, FHESGR
B OMHE IO T/hE L, B SCEN DT 2V SRR 2 5 R BIIRE
THDHZENREBIND. ZiUL, BHEICHARELS 2D 2 & THERENEINT S
—J7, MURRFERCEBOERMBET 22 LICED, BT T VHER DTN
REEIZIR DAL TS B2 bND. £, BEffCRE APT L
NDOAE F1 2 a7 & ORICITABZRMEBEIERED 6> 7 (r= 0.028, p=
0.28). ZOfERITE, B XORIZDOLDIE, Hfki7e APLHEEREITIZE A

WEEGZNEERLTWS. Thbb, KR THWHEET UL,
BN LTHoTHREXTH-ThH, BEORENEREE{LL, #EY)
72 API ZHEETECWAH EEZ NS, LLEDRERENS, BRI T IV
LUV D SPAMERBIT S L TR S 3V A RO b DD, APT HEE &\ 9 fefé ~
AZIZBWTI A2 ER TR ERHLMNE o7, 2D Z LiF, API
HERSAREE O FIiE, B CORE S L0 b, BHFONAENEETH D Z & 2me
LT3,

WIZ, FEED EAT 10 hE X OVFAL 10 2 bele U7 fE 5, S Jiffiic &
DWIZFR SN TWD D, —EZDOFEI L E LTRER STV D003, HEENE
JEICRESEEBELTNWD Z EQRB I, BENE - B30T, FET
NREEREDEE L~V TREAEMICEER SN T\ e, F7o, EEOBRECLELO R
N LEFIZEEN TV D LR TH o 72, Bl 2L, HDHEREDHER KD
WREA DI S T & W o ERRBARS, #RoKELEAG Y THh—Ev 2%
ML TV ZERPRINTEY, HEY—EX L LTOMENHREEDN
LRt D . —T7, MEPMED - 2B CTIE, Y — B AR O E S E 2
BT D RENFLE 72> TEY, FHAKROHERICESRYTHEATNDS
AN R bNT. S OEMSTTIE, MRMARENEH S, BRI
TECHSRE DO FH N BAfE T2 2D, I THSRE O B CREIR O 5 TN A T
KT ool £z, HREROBREEI A TR S TWinWes, APL T
= U HEgads L OMRnY7e APT HEBS IS LB HER AR R L Tz B2 b
5. UL EOFERNG, BEOMIESE DOBRNFHATIN D BT 5 2 L NEHE
ThobeEILND.
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FrE FEFLH

AWFFETIL, BRSEBECRBRINTZEE T —EADEMFIN G, HED API
ZHEES T 2RISR L, LLM OHegmmte 2 s U HEsm FIEIC0E > THIE 32
API HEEFIEZIRBE LTZ. Y 7 b= 7 TSR D by T E T U OE 2T
ZEANL, BEUZEEND BRGROMREZ BRI B L L7223 & APT &8 E
TOME LA LT, £, ERLHERFIRICIE > 2 FFI AR L, LLM 2
—B LR e cx 2 L oic Lz, ZhCk Y, wEko AR T a
TREV LA THLZ EER L. AFEOEBRIZUTOLEEBY THSH.
LLM DO#tin %8 < FIRORE

B % [ APLICKHGTHT 2 D Tliiiel, h—E A0 B EERT D
(B RE A BE BRI B b D HEER FIEZ GG L7z, BRI
1%, BEESCOMEIRIC IS S MSBEDEEIR . API A7 = U2 X D YRR &I D
BRE, 7 2V NTO APLER O R E 278 T, Hef&i72 AP Z ik E
T OREEE I RIICER Lo, ZHUC LY, LLM 23Eqa 0 TRl %
B LT20, FIEZBRBL L= 352 L 2HE, —EMEOH D AP HiE
ZA[REIC L7z,
B L HRTIEICE SO = BH O/ER
BEAFT — Z I8 £ TO R W R 22 HIFHE R IZ SV, Hesm IR
EDOBEVERRO X O MlisET D 2 & T, BRSNS 2 FE o F &
AR L7, 2SR Y, LM &SRO ZBT 20Tz, 2
D AP HEEIZE D F TOHEGRDOITNZE DO L O &2 FE T, ASJE
PEDOFEWTK L THEE LT HER/R AN GO Z &Lz,

LHtk, EMRICB O THEAE Y — B A2 TUOMET BRI, ER0mn
HIEHZE API ZBET H DO TIEAR <, AW TRE L K& 5 2R BEPER 22w IR
IZHESNT APL 2KV IAL T Vr—F NG Thor LEXLND. FFIC
BED API A AE DO LA —E AT, & API 0% %w%AW%%ﬁ
IZLBDRDIBETHIENEETHY, KRFEITIZORHIRICHHK TEX S L
EZD.

—J7C, AMFETIZ API O 7 TV {FH & FiCx ERERIR & L THNT
BV, APLOAT] L 7], HARCIFEREELFII BB L T, 4%I%, Zhb
DOIEHR b HEGR TIEICH AT Z & T, L0 BN THERBIZ: API #EEE2NATREIC 72
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Mondheera PITUXCOOSUVARN JEA 10 &0 K W& L BIFE4. & 61, #F
ZEE AL TEL ORIE LA W W AR HBEI IR R DB IEDERE, 725
WICHE L W X2 T E & s K ANDOERRITEGE - LE T
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AN R— 3 VDM

#£ 10: KBEEXNTREEZDT I OV R —2 g U

Zero-Shot | Zero-Shot Few-Shot | Plan and solve | Ours
CoT CoT
1 {# 4 6 8 1
2 i 0] 0] 1 1 0]
# 11 BB XNTERE 2 API OV R— 9 U
Zero-Shot | Zero-Shot Few-Shot CoT | Plan and solve | Ours
CoT

1 {] 111 61 54 110 53
o & 20 12 4 21 1
3 fi# 6 3 1 5 1
4 A 1 1 0 2 0
5 & 1 0 0 2 0
6 1 1 0 0 0 0
7 {IE 0 0 0 0 0
8 i 1 0 0 0 0
9 & 1 0 0 0 0
10 & 1 0 0 1 0
>10 1 2 0 0 0 0
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