Reverse Chain:
A Generic-Rule for LLMs to Master
Multi-API Planning
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- Example:

QUERY: What's the weather in New York ?

APl PLANNING: getWearther (city="New York’)
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Task Type Example

API planning

Single-tool What's the weather in New York ?

getWearther(city="New York’)

What's the weather in New York?
When's my next meeting?
I'm Lucas, Could you find a flight
and book it to my destination ?

Independent multi-tool

Compositional multi-tool

getWearther(city="New York’)
showCalendar(event="next meeting’)
BookFlight(flight_ID=FindFlight(destination
=CretUserDestination(userName="Lucas’))

Finetuned or In-context learning?
In-context learning FF S E W& &8
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Ej] 1:}]1 : flj_lbﬁjﬁj_;f E/}JHB% BookFlight(flight_ID = FindFlight (destination =

GetUserDestination(username = ’Lucas’))
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(b) Reverse Chain

» CoT Planning/ ReAct
BT stepZERUTATHAIT (FESHmIE)
BookFlight (flight_ID = FindFlight (=‘NewYork’))

RS2 (RESERAR BiRdestination [N R

Wrong Goal

GetUserDestination(userName=‘Lucas’)->destination,

flight ID=FindFlight(destination)->FinalAnswer

Execution Path

API Call in Path

X Fail to Enter the Next Step
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Reverse Chain of Thought
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FZ: Reverse Chain

User Query Please help Jack book a meeting room for 9am-10am

API
Name2ID

RecommendRoom

BookRoom

Reverse Chain

7=| Argument
=4 Completion

API Pool
Description Arguments Output
Convert user name to user ID person_name person_ID
Recommend the ID of start_time, end_time room_ID
an available meeting room
Book a meeting room person_ID, room_ID room_Info
start_time, end_time
I . API
i APl Selection BookRoom
person_ID room_ID start_time = end_time
Q Q v Y
| 1213 005 Value: 9am  Value: 10am
API API Reverse Chain of Thought

Argument
“ Completion

person_name start time end time

Value: Jack

Name2iD RecommendRoom

* Forward Execution

\/ Filled Argument

v v v Q Unfilled Argument

Value: 9am Value: 10am

APl Planning BookRoom (person ID = Name2ID(person name="lack’),

room ID = RecommendRoom (start time="9am’, end time="10am’),
start time = “9am’, end time="10am’

 Backward Reasoning
NEREEEHAEE, RIETHREB
IRERE, HEESEHE—HRY.

» Generic rule + Decomposed task
TBEZ~HYAPI planning {E551F53 FFg
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(a) API Selection

We hawve N APls:

"name": BookRoom, "description": Book a meeting room}

{"name": Weather, "description": Query weather}

If someone is saying: "Please help Jack book a meeting room for 9:00-
10:00"

Which final APl should we use for this instruction? Only return APl code.
Only return one word!

 API selection
LLM tRIEPIRVIHEEEIAIEIRAPI

 Argument Completion

IRIE argumentfYHEIAFIEGESSEY, 1&iE:

1. Bz querydifEvalue

2. IR[BIgENELE R iZ%argument valuefJAPI name
3. None, iAol

FZ: LLM Modules in Reverse Chain

(b) Argument Completion

You are an argument extractor. For each argument, you need to determine
whether you can extract the value from user input directly or you need to
use an APl to get the value. The output should be in Json format, key is the
argument, and value is the value of argument or the APl name, return None
if you cannot get value or APl name.

The Arguments to be extracted are:

person_|D: {"description”: person's employee ID, "type": Integer}
room_ID: {"description”: person’s employee ID, "type": Integer}
start_time: {"description": start time of meeting, "type": Time}
end_time: {"description™: end time of meeting, "type": Time}

The API you can use includes:
"name": RecommendRoom, "description": Recommend the ID of an
available meeting room}
Mow, Let's start.
=>
If someone is saying: "Please help Jack book a meeting room for 9am-
10am”
Arguments :



=T A \\ Method level 1 level2 level3 Owverall
*gﬁﬁ(&m Zero-Shot | 7206 67.68 4237  68.97
Few-Shot 86.46 77.48 71.18 81.87
Zero-Shot-CoT | 82.45 81.38 57.62 81.29
Few-Shot-CoT 89.72 85.71 66.10 87.16
ReAct 72.68 69.11 45.76 70.06
Reverse Chain | 93.99 90.33 86.44 92.06

* Experiment setting:
 Dataset:
1B1IGPT-480ChatGPTE&iIfE+ A Tid3E ;
858 R 20N A ESERI825 N AFEIRJIAPI, TE15505KE7A ;
HEAEE2,3,4,5 BFRE, EIBNMEARAEE2.931 function calls,
 Metrics:
FEIHUAPIRNERE, APl S31E, APl Z B ERXEZEEEH;
AR Ebaseline methods BE I ARIHIGPT-4.0 BEMENFEE, HHEEZIS9%EI A T—31:.

 Results:

LAChatGPTYEREEELLM, Reverse chain fBtb FEAE G ZEE EE09RF, FAEEREEEZHAY
(=R FHENNEE,
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[1] Hugging-gpt: Solving ai tasks with chatgpt and its friends in huggingface.

[2] Taskmatrix.ai: Completing tasks by connecting foundation models with millions of apis.
[3] Chain-of-thought prompting elicits reasoning in large language models.

[4] React: Synergizing reasoning and acting in language models.

[5] Rest-gpt: Connecting large language models with real-world applications via restful apis.

[6] Tptu: Task planning and tool usage of large language model-based ai agents.
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