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ABSTRACT

ABSTRACT:

For the insufficient long-horizon task processing capability of large language model agents
in resource-constrained edge environments, this thesis focuses on context inflation, insufficient
stage-level experience accumulation, and limited knowledge reuse under purely local execution.
It studies long-horizon task processing under cloud-edge collaboration, and designs and imple-
ments a cloud-edge collaborative long-horizon task processing method centered on lightweight
edge execution, cloud-side experience organization, and feedback delivery.

The main work consists of four aspects. First, this thesis constructs a method architecture that
combines edge-side online execution with cloud-side knowledge management, clarifying the
division between low-latency edge interaction and cloud-side experience organization. Second,
it designs a subgoal-driven edge execution mechanism and a hierarchical memory organization
method, controlling the working-memory scale through fine-grained current-stage records and
summarized historical stages. Third, it constructs a cloud-side short-term cache and long-
term knowledge base to transform stage execution results into reusable local feedback and
global guidance. Fourth, it implements a prototype of the long-horizon task processing method
and adds a visualization-based monitoring module to support observation of the collaboration
process and experimental analysis.

Experiments are conducted on PDDL planning tasks and Jericho text-interaction tasks. Agent-
Board is a comprehensive benchmark framework for large language model agents; this thesis
uses its task environments and task-completion metrics, including success rate, progress rate,
and grounding accuracy. HiAgent is an agent framework that organizes long-horizon execution
and context-compression analysis based on AgentBoard; this thesis follows its edge-side exe-
cution organization and cost-related metrics, including average steps and context consumption.
Two progressive scenarios are designed. Scenario 1 uses the HiAgent-style local weak-model
execution setting as the baseline to evaluate the direct benefit of the cloud-side experience feed-
back mechanism for weak edge nodes. Scenario 2 uses the weak edge node in Scenario 1 as
the comparison target to evaluate the incremental effect of adding strong-node experience to
the cloud knowledge base. Results show that, compared with the local weak-model baseline,
Scenario 1 improves the task success rate by 6.50 percentage points, improves the task progress
rate by 10.12 percentage points, and reduces context consumption by 27.88%. Compared with

Scenario 1, introducing strong-node experience in Scenario 2 further improves the task success
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rate by 1.00 percentage point, improves the task progress rate by 1.79 percentage points, and
reduces context consumption by 7.73%. Ablation experiments further show that the cloud-
side experience feedback mechanism is the key source of the weak edge node’s gains, while
strong-node experience provides additional but bounded benefits.

Through edge working-memory control, cloud-side long-term experience organization, and
feedback delivery, this thesis alleviates the problems of limited context and insufficient ex-
perience reuse for weak edge-side agents in long-horizon tasks, providing methodological sup-
port for continuous execution, experience sharing, and collaborative enhancement in resource-
constrained edge environments, with the prototype platform providing runtime monitoring

capability.

KEYWORDS: Large Language Model Agents; Cloud-Edge Collaboration; Long-Horizon

Task Processing; Memory Management; Edge Intelligence
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In the tyreworld domain, accessing items

in the boot requires opening the boot

first, and fetching wheels from the hub
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"edgeId": "edge_node_|

“"event": "example_started",

"timestamp" -04-30T22:43:42.381910",
"payload":

"status": "running”,

"task_variant": "zork3",

"domain_or_game": "zork3",

mple_id"
“completed_examples": 13,
"total. amples"
"task_progress": 0
"canonical_subgoal_key": null,

"subgoal_key": null,

"pdd_phase": null,

"first_observation”:

1,
: 1777560222.4352767,
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equen:
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"pddl”,

"taskState":
taskName'

"taskVariant": "barman",

"domainOrGame": "barman",
barman "completedExamples”: 3,
"totalExamples": 20,

COMPLETEDEXAMPLES "taskInde:

"taskTotal":
"exanpleld":
canonicalSubgoalKey": "goal:barman:pour_to_shot(cocktail)",
"subgoalKey": "goal:barman:pour_to_shot(cocktail)",
“pddlPhase”: “"pour to shot",

"modelName": "mistral-7b",
"firstObservation":

8]

“recentSequence":
EXAMPLEID
1
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"id": "edge_node_01-2 mple_started-

"edgeld": "edge_node_81",
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"timestamp":
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goal:barman:pour_to_shot(cockt:

.746106"
"payloa
"status":

MODELNAME

"task_name": "pddl",
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In the tyreworld domain, accessing items in the boot requires opening the boot first, and fetching
wheels from the hub requires loosening hub nuts beforehand. Successful plans follow a sequence

of prerequisite actions before performing fetch or put-away operations.
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% 4-4  Blocksworld 1155 _E Al SLI6 45

Model SRt PR 1 Steps | Context | GA T

w/o Cloud 0.00 6.67 30.00 100.00% 100.00
w/ Cloud (S1) 20.00 +20.00 32.22 +2556  27.98 -2.02 106.84% +6.84% 100.00 -+0.00
w/ Cloud (S2) 20.00 +20.00 33.33 +26.67 27.80 -220 102.68% +2.68% 100.00 -+0.00

H4S5 B PSSO L

SR 1 PR 1 Steps | Context | GA 1T

Blocksworld

LocAL 0.00 6.67 30.00 100.00 % 100.00
SCENARIO 1 20.00 +20.00 32.22 +2556 2798 -2.02 106.84% +6.84% 100.00 -+0.00
SCENARIO 2 20.00 +20.00 33.33 +26.67 27.80 -220 102.68% +2.68% 100.00 +0.00

Gripper

LocAL 0.00 3.50 30.00 100.00 % 100.00
SCENARIO 1  0.00 +0.00 2.94 -0.56 30.00 +0.00 102.81% +2.81% 100.00 +0.00
SCENARIO 2 0.00 +0.00 642 +2.92 30.00 +0.00 100.50% +0.50% 100.00 +0.00

Tyreworld

LocAL 10.00 37.67 29.20 100.00% 48.30
SCENARIO 1 10.00 -0.00 32.11 -556 27.62 -1.58  100.51% +0.51%  46.14 -2.16
SCENARIO 2 12.50 +2.50 32.50 -5.17 27.25 -1.95 92.36% -7.64% 41.69 -6.62

Barman

LocAL 5.00 5.00 28.75 100.00 % 37.67
SCENARIO 1 2.50 -2.50 6.39 +1.39 29.35 +0.60 118.62% +18.62% 27.08 -10.58
SCENARIO 2  5.00 +0.00 5.00 +0.00 28.80 +0.05 101.18% +1.18%  36.44 -1.22

Jericho

LocaL 0.00 8.91 29.50 100.00% 97.00
SCENARIO 1  0.00 +0.00 6.27 -2.64 29.53 +0.03 98.84% -1.16% 96.50 -0.50
SCENARIO 2  0.00 +0.00 11.62 +2.72 30.00 +0.50  95.63% -4.37% 97.33 +0.33

Overall

LocAL 3.00 12.35 29.49 100.00% 76.59
SCENARIO 1  6.50 +350 1599 +3.64 2890 -059 106.64% +6.64%  73.94 -2.65
SCENARIO 2 7.50 +450 17.77 +5.43 28.77 -0.72 98.40% -1.60% 75.09 -1.50
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