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Abstract

With the rapid advancement of large language models (LLMs), LLM-based Al agents
have demonstrated significant potential in web navigation tasks. However, how to effec-
tively leverage prior experience to enhance agents’ decision-making and generalization

capabilities remains an open challenge.

Among prior approaches, Synapse proposed the Trajectory-as-Exemplar (TaE) mech-
anism, which retrieves semantically similar trajectories as prompts based on task descrip-
tions. The Agent Workflow Memory (AWM) framework further incorporates common
workflows as prompt components. Nevertheless, AWM relies solely on environment-
based retrieval, which often results in selecting contextually irrelevant information, thereby

limiting performance gains.

To address this issue, we propose a Memory-Integrated Mechanism with Similarity
(MIMS), which extends AWM by incorporating action objective prediction and semanti-
cally guided workflow retrieval. During task execution, MIMS first predicts the current
action objective based on the task description, trajectory history, and current observation.
It then retrieves the most semantically relevant workflows from a vector database and in-
corporates them into the LLM’ s prompt context to support action prediction and task

completion.
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Experiments conducted on the Mind2Web dataset show that MIMS significantly out-
performs Synapse and AWM in Cross-Task settings, achieving 40.6 in Element Accu-
racy (EA), 37.0 in Step Success Rate (SSR), and 5.1 in overall Success Rate (SR). While
the performance in Cross-Website and Cross-Domain settings is comparable to existing
methods, our results highlight the potential of semantically driven workflow retrieval in

enhancing LLM-based agents for web navigation tasks.

Keywords: Large Language Model, Web Navigation, Agent
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subdomain string e xh 3 AR B Sports
confirmed_task string [ER TR "Find the results of
the most recent NFL
games."
actions list[dict] LR RUE EBAEY | Hep Fick 24977
S - I AT B L
o) F Aok 2.4 A1 o

10
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Gt a4 Y o actions & TR T M AR 0 fedk RIL AR TG
PR R TN I e F - HIire T HOHIMLRE (B EiEgs) &9
HEF TN T o P Empdok 24 977 o

% 2.4: Mind2Web =747 actions f§f 2. % ﬁéki’ o

WAL % 4% FHA A A %] (XA sports.yahoo E
ZAEHs 2 P))
action_uid string H-% .% Rl — 2 W) c62fa753- fdf3-4a97-
a464-d6ela2d7c20f
raw_html string #Fiem ehz B HTML i 0 | &% 2
¢ 3T RaeiRae Bl
cleaned_html string EE RS AR S T R o | Rk 2

HTML » & %% 7 4L ¢ £ 35
LB E o ASLI AL
s 241 o

operation.op string ¥ T 4F 4] ¢ 3 CLICK, | CLICK
TYPE, SELECT

operation.value string/null TiT LB AABre g A [
EEABP (FAMNZZTFP)

2333 EHHRAL

Mind2Web ?f«'% doinE B iEard -SSR A FEL o F B IO
EHREE % A58 5 - B (Target Element, Operation) fe ¥t o BERART A 5

ZBREER At s R FEER

o 1E R A 4 1 FF B0 Agent € & B - E%f{‘mﬁﬁ »FM o ¢ EdRg i
( Task Description ) ~ % F E-B ( Webpage Snapshot) » 14 % Fr ¢ {7 5 #i* (Action
History) o iZdddy i * Mg @ % ¥ ehg R p ik 27 ERAE & HTML S
BARER FEFHE R TR AL TR RSP EE EBRFERY EBA
HBHB ¢

N

% % e | OE-PR 2 I Fx e0 (Target Element, Operation) ¥t ©

G

RaLS

BFENEBA AR L IFER Y o Agent 1335 % 5 T b i - TR
fv 27 R AR gk (TREAR > 295 FE BT — B B3 {7 9 (Target Element, Operation) °
' 3 Agent 7 — 5 chIg R EE I ’f“ﬂgﬁ&mﬁﬁ@%%

Bois i@ ARim R PEE > kB g M- Agent B — IR & 8 Rk B

TR e I 2 T BT P LR

S
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2.4 LLM-Based Agents on Web Navigation #F 50 $2 % &

*&wEp = B 422 LLM-Based Web Navigation Agents » ¢ 35 MindAct »
Synapse 2 AWM © i 7 f2igd kM@ v g 2 ] > AP E G HEBFALR

Flo FHpet FL AL A RERR - E ik o

2.4.1 MindAct : EFRBREEF GEBREEREA

MindAct ¢ Mind2Web B f5 4% 41 » ¥ & 5 #p % ;3 3% LLM-Based Web Agents 7
Web Navigation iZ5+¢ g * #25 o H 2 $d L% & rffieni g (Filtering) 1%
)0 fa HTML B4 3e £ M T 5 8 890 112 Agent i 3 o

W] 23 45 0 GfR EARchE BB o Agent § e d B F & h HTML
Document % iZ 7345 i (Task Description) - & L > Agent ¢ ¥ HTML } 7 i& {7 g
(Filtering) » > &M T AT IBEE~ F o Ll > L HEF/RDIHIML 2 £~
i 2 # 1¥ (Previous Actions ) £2 iz j345 if ¥4t 2 & 5 Prompt > & ﬁg?] ~ % LLM 11 3g

iR3% ¥ 2% £ (Target Element, Operation) ¥ <

—— e = e e - g -

i
| HTML ! : Candidate | ! Top-k : ! HTML :
1 Document : 1 Elements : ) : Elements | : Snippet |
! ! I 1 ]
1 1 1
! ¥ A ¥ :
! 1 ! : = —>1 —+»> I
| |
- j LB I :
: le |L> =) 1 1 ]
| i | aQ [ [ Jp——
I ol ! - l
1 | |
1 : 1 : Z
1 1 . .
| x | Prediction LLM J
ity afaagfegafe | v v
1 . 1

Task Previous Target
| + .
: Description Actions : Element RpS et

Bl 2.3: MindAct 3 & 7 £ [2]

SORDAEA AR THATES A HkF > MindAct K3 - B A FFE
OHTML @i 4] > P eha > jiggfes ke oY > GE L HERH A
FoFEAAHFE - LRAERNED 0 § L R4 HTML B e 78
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o WRFVAL EF LG EDTF o I ERT RTIOAZHIN IS 01T

580 0 i f94.7% shixfr¢ 24 G P &~ 3% (Target Element) o

5 - PEECR) F_A %t DeBERTa ch~ % &% o 4o ® 2.4 #7157 » MindAct 3 *
{6 7 DeBERTa[19] #3] » % - P BT T kehigE ~ F 878 - HER o #7]
ﬁs?l ~ & 7 1% % 4 7 (Candidate Representation) ~ i* 7345 it (Task) ™ % i3
#> (¥ (Previous Actions ) » ﬁg?] ML AEETE P EFEIEH R AR o B2
DURP nE AR e KRR mIFE € 1 A s HeA SR s g e it 7
B ¥ gk BEA IS PAE 0 S S S i) HTML (Clean HTML) -
% k=050 » 4 i HTML it 2 86.6% 4% & % Target Elements » & 71 3% = j#
i Rg MAET e B oantE M R TR

Candidate Representation [0, 1]
ancestors: /htmi/div dialog/ul location Score

search results —>

target: (button id=5 (span (span

Boston ) (span NY, USA ) ) )

Task Query g

Task : Check for pickup restaurant z

available in Boston, NY on March 18, -
o =

5pm with just one guest o

Previous Actions: —

[combobox] Reservation type ->

SELECT: Pickup

[svg] -> CLICK

[searchbox] Find a location -> TYPE:

Boston

IN'T Sunjuey

N/

Bl 2.4: MindAct £ ** DeBERTa s+ % & :E [2]

PRI AR T E 7 Mcd (Fine-tuning) 7 FLAN-T5[20] »
feopr o F2fi@ * GPT-3.5 et T < 8% (In-Context Learning, ICL) 4 i Web

Navigation * 5% o

B2 PR GPT-3.5 e 4 3ok S0 S fed e FLAN-TS » e 2 % B ow » T R Sk
# > Foundation Model i7 ¥ & Web Navigation i 7% 7 B IL- TALRK v 4 > Kot
LLM f gt 5 * e o

¥ - & 0> MindAct #T# ! NERF A B RIB ] BT UEER S M~

13 doi:10.6342/NTU202500827



T LRI AF T Gre Ft 5 AT G R B R IF L A ST AR

lg% TRIEZFAEF 0 ¥ - F# LLM-Based Agent & M4 v 0 B
aLﬁﬁ(Mmm)Aﬁ,@rmﬁ@Eﬁﬁﬁ@ﬁﬁﬁﬁéfﬁa
EEp Tl 32 e o Synapse T A P g B N A 0 HPr o d AN
7L s 0 &) (Trajectory-as-Exemplar, TaE ) % #]#-7k 35t &2 Agent I & FL i
(Trajectory ) = In-context Learning efige &) » 12 3 53 $C3| 3L 2 2 2 4344 {7 iy 4 o
*b > Synapse %3t - £ K3 T2 £4p v A | (Semantic Similarity) e TaE # % %
| » # % Exemplar Memory - & Agent v # {5 #& % £2 % 5 538 TR B AP 01 et o
- HEF AR

s I State Abstraction

Environment

&u. P
nr. \_-
Al

Raw State Clean State
Task: Book a flight from ... Task: Book a flight from ...
<htmi>

History
Task: Book a flight from ...

<head>

<title>Airbnbertities
</head>
<body><h1>...</h1></body>
</html>

Action: agent.click(...)

| 1
! i
! i
' !
H I
! i
1 .

1 Next Action action: agent.type(..) ) :
: i
1 I
H I
1 1
H 1
! i
1

H I
1

\

1 I
| 1
Large Language Models ]
----------------------------------------------------- R . F————
4 1! ‘l
! [State Abstraction Prompts ] ,I " [ Exemplary Trajectories ] !
: _____________________________ N N ¢'=
i . ]
! book-flight email-inbox E
! [1.1, 2.8, ..] [2.4, 0.6, ..] !
e e e e e o 4

[ 2.5: Synapse 1 & 7 4 3]

TaE S8 (7 2 > 5 #-RIL A B E A ARY G HELRE R (TP S b -
i % B (Trajectory ) » I 1T 5 * A1 3 #H Ak T N F o doB2.6%77F » & i
P e §Easss i (Task) ~ & B9 FR B % % (Observation) » 12 % #73} {7 ¢
v (7P %~ % Target Element £ 3% ¥4 4] Operation :1fic#4 ) o

TaE %77 KRT A 53 873 5% o dod 2597 > % - 7 VY Ay weh

Fl o] ReAp e SR PR R P N Ty A0 R E R B B A0 SRS
# Exemplar Memory #ic > A& X B 405 > RIERTETER 2 I n L8

oo
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Trajectory-as-Exemplar
. )

Task: Use the terminal below to delete a
file ending with the extension .gif
Observation: <htmlI> ... user$ ... </html>
Action:

agent.type('ls’)

agent.press('enter’)

Observation: <html> ... user$ Is ...

script.zip shark.gif ... </html>

Action:
1 el
agent.type('rm shark.gif')
I I
\agent.press( enter') )
] 2.6: Trajectory p % [3]
% 2.5: Synapse /4 5.7 & f& TaE # * = ;81 i
7 iz Exemplar Memory # fe Exemplar Memory
Trajectories % ik | 7f L4y Lihn L Trajectories » 3% | * = 437 d Exemplar Memory
TR EAT FR 1 E s itk % n L Tra-
jectories
43 EIF R I 8T 2 | 53§ Exemplar Memory # 41]1 &
Trajectories *x » Prompt & i e Trajectories *z » Prompt
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",f 7 TaE # 4]t » Synapse i& - # #% 11 7 Exemplar Memory # ] » % {3 &
ip 2 B (Semantic Similarity ) & % p #5 P4 :1E 87§ 5 2 743 R 54517 ¢ Trajectories
i % Prompt ¥ rmpé' B > $% B4 H0A) 2 7 In-context Learning o @ * PF » 224847 &

s EfEERIE R R R R

LB GHEIREH P HEEER) ¢ AR g LS

ix 7% ¢hr Metadata ( # % Task Description ~ Domain ~ Subdomain -~ Website )

e

R

Br-bBr3pd > 2R GO AMIRE LT RG FELZ L
( Vector Representation ) o B {é » #-t v E B ez g - HE5 3w
FALE (Vector Database) ¥ o

ek

I b

2. RRRRER GHEXRMAESH) ¢ bR (R EEHET I
Metadata & = &3V RUE EAP I 35 che S fg i o B F 0 & o~ 03RS
HEFRG PEEFICE W i FTHEYHEFFIANAKRE > EB
Bk it BoApiT e n A Trajectories © Bfé » £ BT R 2GS IFL 0 T
i+ TaE » 4~ 3t Prompt # » 185 377 M B &SR -

PR RAP R 0B itk R 8] > @ Synapse it Ryp TirE S p HiE
Boil EnE Y bl BB EA AU EA L it o B WRT ORAE
AWM ¢ i€ * > APy P o L @ * Synapse #7#t ) e TaE #4114 2 Exemplar
Memory # ]

2.43 Agent Workflow Memory : {# f 3t F] THE & 693~

FANEBEALGEHRE > 57 2>F (Routine) fEAR fEefagd » R34 1 0%
e a8 4 (Agent Workflow Memor, AWM ) [4] % Synapse ez # F 51 » 1 i
( Workflow, WF ) #4121 4% 2 Agent e08 ¥ 223§ v 4 -

AWM i € F Fp iEix ¢ Er: A2 a1 iE5r (Common Workflow ) » 7 A ix 73 B
om0 BEEB R L TR BT EAE o blde > &% A% Amazon #F B {
B a8 MR E A r R I T RIRE SR RPER BN
BiEiaw £ 45 8 % chi A2 5 Common Workflow @ @ Agent it { 3 »Tif & % 1 it
E 7% o
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o

4o 2.7 #77 » AWM & Workflow ¢ 7 = B ~ %
DT H BN GlAcB Y B - T $ S L H ki S5 5 AR 4 Tl e T 2
o HERY R/ BB A- kA EHFE > J - ) F| (Target Element,
Operation) fie ¥t = » f5 it E 48 ciodfke | 1—.).597( N T EEE T

% - 5 Workflow &> *
U

= agoda.txt e

mind2web > workflow > = agoda.txt
## enter_destination
Given that you are on the Agoda search page, this workflow enters the destination for your search.
[combobox] Enter a destination or property —> TYPE: {your-destination}
[option] {best-popup-option} -> CLICK

## select_dates

Given that you are on the Agoda search page, this workflow selects the check-in and check-out dates for your stay.
[button] {check-in-date} —> CLICK

[button] {check-out-date} -> CLICK

## apply_filters
Given that you are on the Agoda search results page, this workflow applies filters to refine the search results.

[span] Sort and filter —> CLICK
[div] -> CLICK

[checkbox] {filter-option} -> CLICK
[button] Filter —> CLICK

## search_activities

Given that you are on the Agoda activities page, this workflow searches for activities in a specified city.
[combobox] Search by city or activity -» TYPE: {city-or-activity}

[generic] {country} —> CLICK

[button] SEARCH -> CLICK

## sort_by price_rating

Given that you are on the Agoda activities or accommodation page, this workflow sorts the results by price and rating.
[radio] Lowest price first -> CLICK

[checkbox] {rating-filter} -> CLICK

[button] Filter —> CLICK

® 2.7: AWM ¥ 12 Agoda iz 3% fi2 ¥ #7§F 4 i & Common Workflows 4 i

Workflow szE = 22 g% & 523 BIFE > 4B 2.8 #7771 o A2 R4 (Induce
Workflows ) » & 5L € #-% g - fe b fi’:t'“r’ﬁ i3 HRfREYE £+ 5 - 2 Prompt >
2 d LLM fF 40 213% g 2k o Workflow Set » ¥ 5535 5 2 F 45 o blde > F3 R
# Agoda ezt & 7 155 T5r 0 i ¥ gﬁi—ﬁ SF L ﬁ%] » = d LLM Eﬁ“}?‘l
A4 7 & & Workflow » & %75 5 ‘Agoda.txt’ » %y 427 > Prompt § 45 % &
Fe*fp g it FZ fwiE 2% (Element) bl4e T 4 =, @ 222 8 DOMID >

BAE A

B¥F o i 2B (Apply Workflows ) » % & ~ BIZEFE £ S g E TR
¢ Metadata (4= Website & Domain) # % 4p & 1 Workflow » i #-H £ &

= f%éﬁﬁ:g?;ﬁ— %’K/’J\ﬁé‘])\ LLM IIWUAIIZZ‘#H_/—E;%]"TO

i& Prompt

\]

AWM = Workflow # % W iz E5:58 3] A 3 “77 F o f Cross-task %
g SR E BB W Z 34D e e 2 DR B Workflow #% % 5 & Cross-website 3k 2 ¢ >
KA AR R P H 8 sk Workflow ® S8 E P (h#h < AHRP EP&KE ) I
** Cross-domain » P 573 4F 38 e Workflow ¥ & (TS 343E (FHRAP 7 EB L

Ktla

A

-3:;,
¥
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“Training” w/ Infer test examples
extra examples w/ workflows

I I
I I

@® ui(cﬁlce /
workflow 1
Q work OI‘)/V);

workflow add into memory
Bl 2.8: AWM & Workflow %41 [4]

#)e

B2 78 AWM 3 1) Workflow #1253 i Agent 2 3R> Xm > d 3t H & % 54
Wiy E RS T H R At Workflow & % P57 i B B3 o g & Eir 8
Zw%mﬁmoﬂt’ipiﬁﬁﬁAWMlﬁﬁf?ﬁg@’ﬁﬂ~£%ﬁ
Workflow # % 4] » # a0 %5 * (424> & = Workflows £7 iZ 7225 8, 2. I ef

PR R > A ERAERAIR

“,ﬁ% 1 31 ~ Workflow #+4]t » AWM F P¥ 2t 4 Synapse #74% ) ¢ Trajectory-as-
Exemplar (TaE) %3+ > (T 5 &7 ) % eh— 84 o v & Synapse 7> 35 & 4p 114 4%
% #6073 o AWM R FIp i T TR B 0E 28 (7 R o & Cross-task 3k @7
AWM ¢ j€ 88§ m 354 e fe b TaE @ {483 B~ 1 £ & Cross-website 3k 2.7 -

4P 4E % (Domain) ¥ fH i exkh? WEHE B 1 & ;& A Cross-domain # » B

2

73 TaE ¢ g 1L

TN ERRER L Rk R BIERR G > L AT ERY P Vg ALY
TE R ERE R RSO BRI A B Agent £ IR o F] > AR AT
FzRE-HrRAFETaE®KR F Rk it 2> TEHRE BB H 7L 4
Fr2ER -
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Vg

H=F HRFE

AFT T 44 LLM-Based Agent & F | Ei+7 cha > B - 2 HENE
f]%_—Memory-Integrated Mechanism with Similarity (MIMS) o MIMS % & & 38 i
SR T 8- o 4w  Synapse TR N AFE LR S 0 P NERE S LB TaE

B oo RTH - A ATE 1T P ARSE L AP 021 Workflows f& & W o

3.1 BA A5 : Synapse 32 AWM
SERRG SRR R EREYU T IR LR 0 AE RS ITA R LB 2
P
BaEtsdliEim v s dr (1) TaEfR 2 2 s8R B & 2 30 5 (2) Workflow & %
T I AL

——Synapse ¥ AWM—— 1% fﬁ:}?r'rit_éi’ ek Rk o Efllm 2 > APR-B EAS IR

RFEHRAITE R REALE T E R AP E AP TR T RR LB
G XS ERFEYRE SRS SLRRESETRTL L RN MIMS

SR ik gy o

311 FBRIzLHAFIREFE

Al B R P AR T AT AR N B IR AR R IR R R

IR e MR R R R SN R R 2 2T
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3.1.1.1 FBRIBER

4o 31577 0 AT P > AP E* OpenAl #1311 3% 3 #i-4] gpt-4o-mini-
2024-07-18 [21] ¥ 5 2 & en LLM #3873 * o GPT-40 (—E' ¢ “0” & & ”omni”
H_OpenAl e % $iis ac # 33 #73 [22] > APt GPT-4[23] # & A w R 2 F L3R
L& & fspE®pzd (benchmark) ¢ 7~ B S T BB it o GPT-40 mini 3
BoPAR R 0 A W H { MR BEE R & A muEf 1 GPTdo B
PO daIma 4 o 119pF > RES % 0 G F GPT-4omini & 73 E iR £ vk
F3t GPT-40 ~ %8 > w H & § #ciz 43 ¢ v i GPT-3.5 Turbo » F]p* 4 OpenAl § -
fi T B & A2 F g A1) (cost-efficient small model ) | °

27 GPT-4 4p+¢ » GPT-4omini enda 32 & A % 5 H % 1% ; 22 GPT-3.5 Turbo #p
o R 23k o Flpt s At A A2 FFenT it § o A PEE R
* gpt-40-mini ¥ 5 *FFF A < A e

BOFE R 2 Bt feena T s A R 2t 4p e e gpt-40-mini-2024-07-18 Hi-
9 (75 4 7 SYNAPSE 82 AWM % 5% = % chf gk o 2 7 > gt » 07

b
[N
She

&
9
[
=

SALE RE 4E oo AVt 4t i Synapse fT F efie o0 M AEEFR T R o

:"5* ] Ké:z l'ﬂ’}""‘—ﬁ']m—')—‘%mﬁia}—;& r’:" ’ i\ lra ;M-/.\!-}i Kﬁ,{ (Temperature> r“] L,’vb 0 o ;‘{;
B R R R

%31 F%HEBKE
API
LLM OpenAl gpt-40-mini-2024-07-18 [21]
Embedding | OpenAl text-embedding-ada-002[24]
# A

wE R FAISS[25]
SHUR
BRI R 0
(Temperature)
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3.1.12 &FHE

EAEL Y > AP LSRR * T Mind2Web i3 R 2 PIRETALE o £ 322
%33 AP MR BRI R R T

PIRFAE e 7 1,009 L iEir o A FATIBER B o IR E 3B LA
B8 B FAEE o FHTHE g3 1388 F5 ERABRANS5T 2442

3.2 FBRVRFRE T

WEAAe | Bl | BRI | BRI | B Ti0E i | skt /R Tk
1009 73 3 13.8 5/24

—_
o]

PREFTHERE- H A 5 = BL % Cross-Task ~ Cross-Website £ Cross-
Domain e F ek HF ML AKX A PR 20T A R Bk fFing
MR RIAEBTOEARLR T AR RELM SR EP A
" o

L33 FRRFEEFE TR
FRIBRFTHE | Eirlc | Rk | ARB/G AR | FRTHEng | B Rkb /50 @ik
Cross-Task 252 69 3/18 3.6 10/1
Cross-Website 177 10 3/10 17.7 23/13
Cross-Domain 912 54 2/13 16.8 33/5

3.1.1.3 &R

AF 3 %4 Mind2Web #74% 1) chw JE =gtk 0 A B G~ F B2 S (Element
Accuracy, EA) ~ 3 ¥ F1 4 # (Operation F1, Op. F1) ~ # 3% = # 5 (Step Success
Rate, SSR) 17 2 iZ 5% = % & (Success Rate, SR) » #* " {78 A I2 A AT i+ (7iHE AR

NTEREREALEE AR RS TRERFEL WP H & Web
Navigation 254 ¥ (3T €8 TR P hi > 8 FFHRY o F%

SSR # SR it 5 »2ii g4k o 220 Op. F1 > RIFIH 325 % 20 3% alhihif > A5 >
AET 2 AT AR MR R BT e g RGP ¢ g

1. =% ®zxr % (Element Accuracy, EA) @ dptte Rl A £ F FETEB T %
FY e Tehn & (Target Element ) - H #c & 2 & 40T
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T
z: (3.1)

RO T LR ETRY R B ¢ 2 e A W R A TR A TR R &
¢ ogp R ’fjhﬁ\fxiﬁil[-]m@_tﬁlu—li%\ L1l 2RE00

’ﬂ |

2. # i F1 ~ # (Operation F1, Op. F1) : Op. F1 #* »* =& N 32 A FFp| 2 4% 17
(Operation) ezt o H ¥ 2 % %

T
. 1 .

Operation F1 = T ;Fl(oi, 0i), (3.2)

Hoe 5,80, AW 5% RIS AR chdl 1730 4 0 FI(+) # 77 token-level 9

F1 2 fican fic o

3. ﬂb%%\ﬂ (Step Success Rate, SSR) : SSR F i 5k A2 L A& Tl}ﬂb,%“’ X
TLATERO PR EEEITETL c HiE 2 &5

T
1 S
SSR = Z 1[(ér, 61) = (€1, 01)), (3-3)
B Ak (61,05) 82 (e:,01) A ] % % i % 37 ] $5-3F (Target Element, Operation)

et o

4, EFE o F (Success Rate, SR) : SR #Fr 8 ch ¥ A1 4 £ % i B T >
E—fﬁ;ﬁﬁ L r;\-j'ﬁx't‘o iﬁ'é? fq_:,_ﬁg?%féﬁ_,—fgﬂ‘mﬂtﬁdp
A pr o H g 4™ @

M
}: [SSR; = 1], (3.4)

B M GZREidE SSR; 2 % j L iEard oG AT LRk

o

BEAR AT R B A LT Mind2Web #73e ) che gtk + Op. F1 & 4-%¢
ﬁﬁﬁéﬁﬁﬁ%’f%%ﬁﬂﬁﬁ TR htkr TR R ER S
REFEETHLILRE o & Mind2Web B 4547 7 ¢ 134 45 > Op. F1 @485 » 45 4
BRI REFE- HAFEFERE 2 A SYNAPSE 2 ey @ > { EH
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Heftdp iR 2 HE 0§ FOVL 0 AT REEER R R 0 97 Op. F1IE SRR 4y
%’Hﬁﬂﬁﬁﬁmﬁﬁﬁ°
peeb o BEAR SR AL F P I E E RS H 0 PR R ARSI EE R

Pwa LR o blde ek 9H T > AmA - s

2L g

“rssmw
Ty
st

%% SR 5 0en%% om wSSRenA 77 » Rl € A BN E911LE 09 chi B

EA 8225+ 5 % '3tk kit 4 > 2d >0 8 & SSR M3 A - Kbt o Fp
AL -SSR TR ARG 0 CUELE Agent ¥ imINh B KRR T A1 iy

EloE & T

3.1.2  TaE & & # & 2

A% - F ¢ 0 APEP 7 Synapse 2 AWM i tut5$k * 3 TaE (Trajectory-as-
Exemplar) # 2 #4] 5 7 EP ARG LFOPF| L AF TR Y > A R-E
A R R 8 4T o Synapse % * AT AP LR R 2 0 A AWM
RSB R PR s - AL H S TFLRE O BES
THRBHE 0 dod 3457 o

# 3.4: TaE & 2 8414858 2 P
TaE # % 11 Hp
EXN HEE LA R n Bog W Z A W B Ap 12 55 Trajectory
** Cross-Task : "€ 2 1 B2 § % T ixlF - 43k Trajectory
Bk %+ Cross-Website : "4 2 1 B 22 ¢ & T i+ — Af & &0 Trajectory
%+ Cross-Domain : % #%1& % 1 1 Trajectory

AR s i Workflow e & 841 0 d241% F] > 0 SSR 1T G 4p Rt i
TaE~ F R FERAREZBHR DS -2 SRFLEBARE 2l
oIl o 315 ¥k 2 1 4 Trajectory °

A 354 AP g AT g EnAAY TFARE ) BLT

B
o
3

-
L

P B & L Agent $ iFE ¢ TaE F3t 0 2 5 Agent 4 ke B o i
PE g R TELRE PR THRBRRE 0 AT PER Bt L i .
4 5] §_% Cross-Website 2 Cross-Domain £7%¢ » BRI { PR RHFE L - 54k

"}\‘.

ok

=

SARFVE T 0 o R A el s R EIEPF 0 3 R % P74 & o0 Trajectories
IV e Emdgd ??ﬁﬁo
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# 3.5: 12 Step Success Rate = 37*= 7% ip & & Mind2Web = i + RI3E ik
AR TaEH 2 - R * TAKEZ R * REREZDER

TaE # % 541 Cross-Task | Cross-Website | Cross-Domain
] 27.6 21.9 24.7
= 34.3 26.1 28.1
B % 337 24.8 27.0
RS (FL/BB) +1.78% +5.24% +4.07%

3.1.3 Workflow # &% 547

A &~ 47 Workflow £ P~ = U 03] 2 A AP 5 0 T - Hdp 1 H 4]
BRTiEF gy o G 7 E f Cross-Task %7 #rif k p 4p fe 4 2k 5 Workflows 17 &
Wk KR o BRZLAYE R AR i PE 0w F B o 5 ut Workflows /LY L o
PP EARGEL LY o 2 Target 3k 52 0> R RFE+5 ¢ “Add a set
of queen-sized bed sheets with at least a 4-star rating to the cart.” @ Workflow Set # %
78 Workflow B 5 © “Given that you are on the product detail page, this workflow adds a
specific product to the shopping cart.” d ¢+ 2 > i ¢ + it Workflow ¥ 2835 i63F &
hESFAEE At iEn- Ko DERNFRFLAAME BT 5 AT
A AR T 2 Trajectory %% o SR @ o d 3T Gk PR IR K E B~ Workflow Set

D4 LFRRMLT b

FREL I F AR DB S R M TR BT AT IR IIE
sean [26] 0 Ft o AR Ea A I HESI IR R B Ak HEe S
T A3E R B R AP M 0 Workflows » #-F 25 3tiE - b e (R IR A T X R (7 PR ehdi
LUl e s BV S

32 MIMS 2454

FLmEAP RS AFE TR - BAN TE A% 2 D Workflows # #
Wal FiE-HEAN TEFIAkE, PTaER A HHIFE L > 2% £ 5 Memory-
Integrated Mechanism with Similarity (MIMS) 2k $L7E 4§ e

kit

MIMS % 48 2 ’f#:lir'Fﬁf] 3.1 #757 o AT AWM k5> MIMS ZAng b & % e
£ B 50 A (7 Workflows # % 27 > 373 - B " & (70 %55 R] I e RIL A
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LB EEBE U FURPEREN F TR P RA G TR B
VIEAE RS R IR F R A Ry 0 217 Workflows eiiF AR 0L R R o -0t 0 F
Fup crd_ > Workflows 22 TaEs ehik 2 4258 @B iR HiEF > 3 s

. iéhlﬁ'}%,_i%]l °

Workflows
&R
~
HTML .
AT sty B H AR BETER
e [
TaEs
&R

@ 3.1: MIMS i 5% 4

BET k] & oo e ¢ 4 HTML A“m;@,@ # it p 58 8] ~ Workflows
% ~ TaEs #& % 11 2 # (F30 P pifim 230 o

3.2.1 HTML FHBE

GRI3IY NPT SR AR ETRE o Agent { & $T P s HIML F
3Bk © fr Synpase 1 2 AWM - # > A P * 1 MindAct 073 FEEE R T 2
HiEE 23] PHIML * % k Ba 24l a3 o

20 FE > A 4 Synapse 0 #-F - H LR % % (Observation)
g k=53 ~% (& MindAct ¥ k=50) B2 R#-k & 50 R 5 5 niei: » € EE
% v & 7 Target Element 4% & j&_83% T "4 3| 53% » & 4i 3 ehF % 7 > Synapse
FPEFEFARE A ERSSRNLLFEF 1 o FIPL AP AL Y AR P

322 SH¥EBAZTER

hoB3.1977 0 g R HTML T8 - 5 7 &2 Workflow 3 & # % o i
B> 23 50~ T 7 p & | (Action Objective) FEiRI#4] » (T4 AT o s &

Py PR R NE R {4 M e Workflow 45 it o A &P # 1F P ARIE R AT AR
Th o RPRL iiﬂw%@ﬁﬁ*ﬂ%?*”(uM)*ﬁ»?'%%
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F_k
&

PR Rt RIA SISk & G

Sy = {Task, Hyyq, Ot}v (3.5)

,?:_"_\Zl ’TaSk%\f]‘T{i’Z‘ﬁjiL,Hlt_l ;}ﬁ‘!{%ﬁﬁ(é /z‘v:'l-i—ﬁ}s @é—‘ ﬁjﬁ?;%f%)’ot
PP A '“ﬂ%j BREE 4 A Ao * p Synapse ek T
£ gr{ #F Hyy g * 59HTML Element %9 k=3 # ~ % o

il

AT > - B Workflow 45 it & B ¢
B 0T P s i o F o FACE PR G S FRIER N E A ISP o 0 TF H
ZRART L AAAE - BT RAP UL R 2 Y DR SR i 60 Workflows 45 i

s - ,;‘5 7| # T {al,a2,...,an} =g}

TRERT o kSRR Sy TRRI A - BEEE TR A {a, ape, o Qe b STE G
RE R Nfi»“éﬁ’%z%ﬁ? o #@ > #75+ Workflow £ & r 3 %>
EAFFEIRR 0 2R T E BIER R K Workflows B % 0y > 5 B PR eNiT 52 o
FIp o ARG R T WMAT - B R TR R IE R P AR o 0 T KL R
BgAN 00 S % LLM i 7 endp ipliE 42 ¢

‘{.X:

—= LLM(S;; Prompt®%), (3.6)

LLM(-) % 7% = A13% % #3050 > ﬂ@?”“,f T ok R S b o B R AR
4% t9 Prompt $-4 Prompt®™ » @ gz s A 4 X B P T 2 3 R eh- B RESD
i p %o o

Rt Y o AP g A ER R BB G Agent 2w ¢ K ¥TE W
e s T oo Blde o B " Given that you are on the Under Armour website, the next
objective is to navigate to the appropriate product category. | i& B & & ¢ » 2P F g
23| H 5 L 2R L" Given that you are on the Under Armour website” 3 24 § # 7 Jaw
e 2L TR B s L 384" the next objective is to navigate to the appropriate product
category” it T — H T iE 2 P o im R R R A P A Workflow 1& % 15 41
e g R —— TR Ap i ) {3 B e % i 4 9 Workflow 3 B &£ & o
o st 2 Workflow A & cnig i Ap i o

%]3.2}%7?7T%“‘*‘%?J”?LLM&FE'?_?E%’@5i$§%f%9%%ﬁ@fi°f’:
BoLART & 53 B R B D User 2 LLM » & User % 5. ¥ %]%p\”" TR Y

W

X
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o B Prompt™ w2 (BlP 2d 2 F ) B¢ & 5 A3 hf (752 B (Action
Space) * * J& -3¢ (Response Format) » ™ 2 #ci# & &) v & ( Example Responses ) °
ORI HCAR R L A o R F o gy~ ¢ g Ears i (Task) ~ B LR
(Trajectory ) &L % F 3 (Observation) (¥ 24 2 F ) PP 3 ¢ L L - &
%J» v i~ LLM i85 2 & A& - LLM % #.B] 4 ﬁi:‘"]m%]u. CE R
b T - R F BT R0 o

3.2.3 Workflows #%

GE31Y AT F P B IR TR (S 0 agent § I L 7 Work-
flows #& % 2 TaEs & & o "0 § & B3 & F0 5 AJLRN AL 2 RIGER £ a8 17

AR o

3231 FHARE

it 3% * Workflows p% B4 (32 A 3 {7 T %% 0 % 5L F A ¥ Workflows & {7

TRIE 0 T A AT A B

1. Workflow 8¢ #3 : " REF ¢ iz chE iy > R FH L2 & 4 o
Workflows ° p* ¥ F & AWM 17 2 4p e o

2. AEENBEM 5 if Workflow 3% 2 » £ F 422 (Vector Database ) »

‘/‘H‘L ﬁ;‘f_f(‘_—-—f .

(a) ¥ Workflow =45 it ( Workflow Description ) i& {7 3% &, «3,1 » ( Embed-
ding) > ¥ 8w & 47 w; °
(b) # Workflow 973 i~ (& 7 %48 ~ 4 i ~ ﬂ}%ﬁ»}uj) T % ¥ ch

Metadata » 22 % & w; — & 3 > FTALE o
3

Bk o B 3.3 917 5 — 158 _Agoda T xv §F = Workflow o 2% e ¥ 5%
= {7 Workflow Desccription 3£ {7 Embedding ¢ B~ # & £ 77 » #5713 F (- I
r 7)) %5 &9 Metadata > — B 5 » THLE o
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1. User

You are a large language model trained to navigate the web.

Identify the current webpage and determine the objective of

the next action based on the given task, trajectory, and observations.
Here is the action space:

1. CLICK [id]: Click on an HTML element with its id.

2. TYPE [id] [value]: Type a string into the element with the id.

3. SELECT [id] [value]: Select a value for an HTML element by its id.
Response format:

Provide a single simple sentence that identifies the current webpage and
states the next action’s objective while ensuring that specific entities
(such as product names, locations, or categories) are abstracted

without losing their essence, and the website name remains unchanged.
Example responses:

'Objective: Given that you are on the Under Armour website,

the next objective is to navigate to the appropriate product category.’
'Objective: Given that you are on the United Airlines website,

the next objective is to select the correct departure city from the dropdown menu.’
'Objective: Given that you are on TicketCenter,

the next objective is to select a sports team from the list of search results.’

Task:

As a Verizon user, finance a new blue iPhone 13 with 256gb along with monthly apple care
Trajectory:

Observation:

‘<html><div><nav main><button id=195 button menu>

<svg id=196 img />Menu </button></nav><form frmsearch>

<input id=99 text type to search. navigate forward st hi, james! what can we />
<button clear search text></button>

<button submit submit search></button><input _dyncharset utf-8 />
<fform></div></html>‘

Action:

‘TYPE [99] [Iphone 13]

([textbox] Type to search. Navigate forward to hear suggestio... ->TYPE: Iphone 13)
Observation:

‘<html><div><nav main><button id=3314 button menu>

<svg img />Menu </button></nav><form frmsearch>

<div suggested searches><div><li><a id=3331 iphone 13>

<span>iphone 13 </span></a><button>Show related products </button>

<ul related products for iphone 13></ul></li><div related products>

<div apple - iphone 13 5g><a id=3547>

<span>Apple - iPhone 13 5G 128GB (Unlocked) - Blue </span></a>
</div></div></div></div></form></div></htmI>*

v

2.LLM

"Objective:
Given that you are on the Verizon website, the next objective
is to click on the link for the specific iPhone model you are interested in.”

Bl 3.2: MIMS & i®p &5 Rl$& 1 4 5 LLM * &

## enter_destination
Given that you are on the Agoda search page, this workflow enters the destination for your search.

[combobox] Enter a destination or property -> TYPE: {your-destination}
[option] {best-popup-option} -> CLICK

®) 3.3: Workflow # &1 ( % p agoda.txt)
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3232 AR BEEHEFL

GRIGERS A 0 LLM § 21455 3 ik S TERI S 8 0 0 AR o 1 4o H
koo Ao, BB AE R WA S B £ g0 T TER A

ry = 2 D 2
BEEFL®RE °

S Eae e FREY 9 Workflow » £ 0 R g L2 pRd (B
A EE4) FIAAMAERE o ApESTPM F (Inner Product) » A & A G 1 R0
OFRT O P FORARLEE R FXF e E S e 2 Ed (norm) HRE T
RFL AN o] e TRME - Ap¥a 5 0 L2 FERT 5 22 ° 8k
B RERFELD- REPR - TP LR AT ARG LA dp e R E
o

AFE7 @ FAISS T2 w B4 Z k4 B@inigdeT™ ¢

Top-M (Workflow) = arg top-M ||q — w;||2, (3.7)
w; €

v

B gagprigadvp e & w 5% i if Workflow £ i e £ 47 - M 5

Bt > AP S 2 Workflows # % 84 cnfasp 2 3P T M 43.6 0
#. 3.6: Workflow # % 4|/ %F %

Workflow & % #5+41 B
%> Cross-task © # & ¢ % 4 =2 Workflow 2 txt 4§
*t Cross-website : S{18# & o o Tix4p e 2 AR sk @ on

E
A Workflows
%t Cross-domain : “g## & & p “775 4 % «1» Workflows
IR FHWE AP e E M BAog 56 (7P &5 4p iz e Workflows

3.2.4 TaEs #&

ab

Yofe a - & oerat o B RI30Y AT U g A

¢ I p¥34 17 Workflows # % 3 TaEs # % -

=¥ T P $&FE P S - agent

FRp iR %A 478 % WEST AWM * 0 THE®RZ | v TZi 8
FoWdl et pEnisr PERLBREDELR . F > AMIMS ¢ > Ay E
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Bk TFLRE, T TaEchfa 2 > i -

BRI B A - LATESE > kA g A H 4y if Task GER » UETEHE

9
(g
e
%

Zask = f(Task), (3.8)
B FO) EAF LA Sl ¥ I S e R AT

&F&_g,—}," BA‘}'EM—{(ZZ,TH.E)} ¢ (_,‘F_'t’ K )"ﬁ —f'v"p E ]
exemplar %€ ) » ¥+ € & «0 L2 jE4 (Euclidean Distance ) & {74k % > i P&

Ztask FEHLE AT e n 41 exemplar ¢

Top-n(TaE) = arg top-n ||zwsk — 2il|2, (3.9)
(ZZ',TaEz')EM
g g N e Top-n(TaE) ¢ 444 » & Prompt ¥ - 1% 5 In-context Learning 15+ >
@“Eé = 'E];I THA RS S FEEE o

BoAFTE ¢ > A2 Synapse Ap e o FR* L2 BEARTT S AR chiEd A £

ﬁ’iﬁyﬁkﬁ%%aw* ﬂwﬁ%vomaiﬁ% LRSS ko
70 1t 7 Synapse ePF L IE et : Trajectories ¥ * — 4 &1 Observation & % §

k =3 % HTML Elements °

325 #HEmEHA

% % Workflow 2 TaE etk % 15 > kgt Fa® @it T e s i
Prompt > ﬁ;f]% I xAFZHETE (LLM) » NFERIT - HRA Fend Fa 0 B9 a
Foor NI A APERFH R B 0T o P ART A0 5

=LLM (Task, Workflows, TaEs, Hy.; 1, Oy; Prompta“) (3.10)

Bl 34 B 7 R Ed TR &7 1 E LLM A4 chd (5358 o FRAES 3
B AN UEY 1L User: 4 LLM 2 B HH 5 o & 1. User 8.7 » ;5
B A TR & R (IR T B Prompt™ (24 2 F ) ¢ 7 NI A PR
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122 Agent iff¢ it 7 B (Action Space) © #&F 0k SLEH A Z AT D F A

E=0
£
1H
By
"70 N
sF

#_MIMS L5 #r# % | 9 M % Workflows £2 72 % n % TaEs» £ % &% =
it Task £7 fF ¢ #Lb* » B8 5 % 50 LR IR B ¢ Observation (2.4 < F ) o izt p %
d T LLM & (F30pl e g » o 2 LLM %3 33 5 03 ah % - v e 1335
T~ FTIVIRRIE IE o 427 K03 User R E R & TR B Y NFETEL D
Observation O, » % se#-H 22 Prompt* ~ 374 % 2. M 1 Workflows ~ 73— B 44
%iin B TaBs ~ Ef ¢ bt Hyy o 28 » (T35 T - BBt T2 o Bfs » 4,

LLM ¥ 55077 B A0 { 3716 LR % 2 pa i en™ — Hh $5 (F300p] o L IE P % T

5 LLM f t pFends (£35 00 a4 ©
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1. User

You are a large language model trained to navigate the web. Output the next action
and wait for the next observation.

Here is the action space:

1. ‘CLICK [id]‘: Click on an HTML element with its id.

2. ‘“TYPE [id] [value]‘: Type a string into the element with the id.

3. ‘SELECT [id] [value]‘: Select a value for an HTML element by its id.

## enter_product_category

Given that you are on the Apple shopping page, this workflow navigates to a specific product category.
[link] {product-category} ->HOVER

[link] Shop {product-category} ->CLICK

## enter_model_selection

Given that you are on the Tesla vehicle selection page, this workflow selects a specific model of Tesla.
[link] {model-name} ->CLICK

[link] View Inventory ->CLICK

..M {E# & 2 ) Workflows

Task:

Find a Blue iPhone 12 Pro 128gb and add to cart.

Trajectory:

Observation:

‘<htmI><body><header banner><input id=251 combobox text search for anything nkw />

</header><div main><ul><li><a id=1420>Electronics </a><button>Expand: Electronics </button>
</li><li><a id=1618>Fashion </a><button>Expand: Fashion </button></li></ul></div></body></html>*"
Action:

‘TYPE [251] [iPhone 12 Pro]‘ ([combobox] Search for anything ->TYPE: iPhone 12 Pro)

..n {8 % B ) TaEs

Task:

As a Verizon user, finance a new blue iPhone 13 with 256gb along with monthly apple care
Trajectory:

Observation: ‘<html><div><nav main><button id=195 button menu>

<svg id=196 img />Menu </button></nav><form frmsearch>

<input id=99 text type to search. navigate forward st hi, james! what can we />

<button clear search text></button><button submit submit search>

</button><input _dyncharset utf-8 /></form></div></html>*"

|

2.LLM

Action:
‘TYPE [99] [Iphone 13]° ([textbox] Type to search. Navigate forward to hear suggestio... ->TYPE: Iphone

13)

3. User

Prompt MitR A 2 + AR F L MAEWFs + (B — B AR TR K MInfB TaEs + (LB S Lk

Observation:

‘<html><div><nav main><button id=3314 button menu><svg id=3315 img />Menu </button></nav>

<form frmsearch><div suggested searches><div><li><a id=3331 iphone 13><span>iphone 13 </span></a>
<button>Show related products </button><ul related products for iphone 13><a id=3368>

<span>Apple - iPhone 13 5G 128GB (Unlocked) - Blue </span><span>Rating: Not Yet Reviewed </span</a>
<ful></li><div related products><div apple - iphone 13 5g><a id=3547>

<span>Apple - iPhone 13 5G 128GB (Unlocked) - Blue </span></a></div></div></div>
</div></form></div></htmI>

4.LLM

Action:
‘CLICK [3331]° ([link] iphone 13 ->CLICK)

Bl 3.4: MIMS # (£38 R4 7 2 2 LLM ¥ Ji
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FUFE TREREFNH

AF g RBEF KT AT A I 2 MIMS Jk suek & IR FEIRG B
FAAM L

i {7 0 A -

B R AP ERFE Y Workflows #cE 27 TaE 2 & 4 Agent 25 S AT el
Bt o BF > BWAERETAHE 8- #H v B MIMS k%22 Synapse - AWM
SR EFRR T M > X AT H RSB LY

4.1 Workflows 3 2% TaE 484 % SSR R A Z E 2 5

7 # 31 Workflows #c £ #7 TaE ‘2 & 4@ 8248 Agent eh& 3 » R Pk 3t - o
P B BB I Workflows #ic® 5 e TaE 3 & (n = 1,2,3) ** = #8241 2 73477
( Cross-Task ~ Cross-Website ~ Cross-Domain ) ¥ =& JLg b o
MR AP HER S TR BT E - DR BESGAT gk
Qﬁ’ﬁﬁﬂﬁgﬁaﬁﬁigtgo

4.1.1 FTRFIZEFEF X

AR FHRBBERIEFTR I VEF 22k RARFETHEIAL > 5
M SRS AP FNFAABERDTRT > AT TR ERINL ki

TRlEE o ik 4.1 27 o

yown A7 > Workflows & % #8441 1995 3" TR §F 4 115+ Workflow Set » &
Ji* v 414 2 Workflows Ap M cnf B @ o % 42 B 7 AF2F 12 = 2. Workflow
Set 1:"1’1 fu;’L 'E\ oo
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AL RERBTHEFLERTEETR

+RIRETHEE Cross-Task Cross-Website Cross-Domain
e £ B3 AR R & BAE B & BAE B
= B’s‘::;hpq v P P 2 P P PR P P ’. P
LEP- BerkiEix LEP- Bty LEPA BaRtizir
7B~
i I:E 70 55 53
R 252 177 912
iF B 18 3 4
KRN o4 lt
¥ 69 10 54
I o 3.6 17.7 16.8
& gerbiEirEc | B 10 23 33
. 1 13 5
AR 3 i ki3 3 3
S A7 KA 18 10 13
united, budget, resy,
spothero, expedia,
s.megabus, marriott, . . . . .
e . " . gabu trip, shopping.google, | linkedin, allrecipes, fedex,
iE B rh ign, discogs, rottentomatoes, . R
. tiktok.music ca.gov
sports.yahoo, eventbrite,
underarmour, bookdepository,
tesla, apple, target, kohls
#. 4.2: Workflow Set F 3t
I 3ok Set & Set & " & Set & % Workflow . . .
- o R G| PR | B
Workflow # £ | Workflow #& & | Workflow # & g
8.8 3 14 646 3 18 73
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»«‘T”ﬁzﬁ,%%i”#%’% rp&%ﬁﬁJmTaE*ﬁJ—,‘;f\ﬂX ,*ﬁ/dﬁ,{ﬂn/\%’\lNS
# 2 *¢ Synapse & AWM BSR4 % n > 3¢9k > 2 Synapse M ff: * OpenReview
B2 SEALLMFL T2 L asci T FHn=31t5 e 5, A

wegien =1,23*% % F Workflow #c& K 27 2 58 o

Workflow #ic® M Pl % s7v&dics)ie 723 20 M =0,1,2,3,5,8,13,21, 34,
55,80 M T rLE B EEF SRS A FERL R A Lancn B .

4.1.2 7* Cross-Task = SSR & H oM

W 4.1 & 7 ** Cross-Task =743k % ¢ » § Workflows #c& i # #& = pF > & 48
TaE % % (TaE=1,2,3) % SSR # Mg g% o

35.01
345}
34.0f
I
[%)]
(2
£ 33.5f
o
o
[0}
[}
S 330f
[%p]
o
g
[Vp]
325
—e— TaE =1
32.01 TaE = 2
—eo— TaE =3
-e- Average
31570135 8 13 21 34 55 89
Workflows
@ 4.1: ** Cross-Task i* 7% » % Workflows #c& & 4% 2 pF > & 8 TaE &K &

% Step Success Rate # L8 3;?3%»&%‘“

FRER © 4B 77 > & Cross-Task E7+% % ¢ > 4 Workflow #ic# /£ 0 3 4c 3
13 p% » Z fa% Ir e TaE %7 (TaE=1~2~3) % TFARARR DA o FWA
%7 »TaE=1% TaE=2 %+ SSR 2 3L+ TP kg + 2484 > X @ > § Workflow #&
BAZiE 13218 SSR AL NmAETHE AR > £ 3 ML H o @ & TaE =3 enff
T KA SSR £ Tk B gt o 44 2 P AEARE o
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BRHH: PR EHT > LTaE=1% TaE=2 08 ™ > i £ 3 Workflow
F 24303k 2 KA Cross-Task 74T il Fse g o R o § Workflow #c & & - #

CERETEEE SUERE R L EE TSR E T

4.1.3 7 Cross-Website = SSR % o5

4.2% 77 ** Cross-Website 753K T ¥ > § Workflows #ic € & # & pv > & 48
Tak 3 % (TaE=1,2,3) #$ SSR & ReHR g4 -

225
—e— TaE=1
TaE =2
2201 —e— TaE =3
—-eo- Average
21.5
% 21.0
@
]
S 20.5
@
]
o 20.0
>
0
o
B 19.5
19.0
18.5
18.0 0123 5 8 13 21 34 55 89
Workflows

Bl 4.2: % Cross-Website 7445 ¢ » ¥ Workflows #ic® i& 4 4% < p¥ > £ 46 TaE %
T ¥+ Step Success Rate % I e S48 4t

FE&ER: FHa 3 o 4 Wokflow #ic€ d 0342 2> TaE=12 TaE=2 %
M EGSSSRF L » 2 ulE X219 82 21.7 E & - (8 > & ‘ﬁ A T
2 B AR I IMP RKS o TaE =3 P| & Workflow = 13 pF:f 7| F 2 20.9 >

v BRIk B g R AP SRS o

BEIM: BREREHT 0 ©EF 48 29 Workflows 3 843048 2 (0@ 4 ¢
Cross-Website #+¢ e (74> X H § & TaE=1¥ TaE=2 (7K T - Rm >
PRI E AR FRSSR P AR AL > X T MM T FAES S &
TR AT St 2 B ERP T o 1t e pF > TaE =3 & Workflow = 13 B
NI AT BT R AR EET 0 R R AR R RS
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4.1.4 7 Cross-Domain = SSR & A5

4.3% 5t *t Cross-Domain %% #_ ¢ > § Workflows #ic & i % 4% 2 pF > 2 48
TaE %k % (TaE=1,2,3) ¥ SSR # Mg 4% -

3451
—o— TaE =1

TaE =2
340 —e— TaE =3
-eo- Average

33.5
[ ]
— °
« 33.01 /
K2
I H
s 32.5 \
" |
n 1
X TAN — T e .
3 VAN e J—
o L o. [-=" R ——
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) b/ o °
L4 .
\.
31.0f / \
[ BN ] [ @
30.5¢ \/\/ \o
30 O 1 I,I , 1 1 1 1 1 1
’ 0123 5 8 13 21 34 55 89
Workflows

@l 4.3: 3% Cross-Domain E#+fi5t ¢ » ¥ Workflows #c& i% % & 2 pF > & & TaE &
%%} Step Success Rate % J =1, 55454t

BB R« K1 i'g »TaE=1 % TaE=2 %4 » > £ Workflows {¢ » SSR 7 P &
TR AR > & w2 Workflow =2 £ 3 pFiE T B M 8L o B2 ZR AL F Workflow #c &
¢ 2 SSR F /] tgw A o i AR A IR A AZAX A 4v » Workflow 5 ¥ 8L o TaE =3
P & Workflow =2 g 5] 5 30 % 8L 0 2 15 R RAFF T FA8% -

ERHSHM  F it S %7 0 A Cross-Domain #ix 723k .7 » Workflows ¥ #2342
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