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Context Usage: Traditional vs. Tool Search Tool

Traditional approach

I 61.4% Free space ‘

77.2k/200k tokens B System prompt:3,000 [0 Messages: 200
O Customtools:2,000 [J Free space: 122,800 (tokens)
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Tool search tool
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ERH:

"tools": [
// Include a tool search tool (regex, BM25, or custom)
{"type": "tool_search_tool_regex_20251119", "name": "tool_search_tool_regex"},

// Mark tools for on-demand discovery

{
"name": "github.createPullRequest",
"description": "Create a pull request",
"input_schema": {...},
"defer_loading": true

b

// «.. hundreds more deferred tools with defer_loading: true
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"type": "mcp_toolset",
"mcp_server_name": '"google-drive",
"default_config": {"defer_loading": true}, # defer loading the entire server
"configs": {
"search_files": {
"defer_loading": false

} // Keep most used tool loaded
}
ks
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Programmatic Tool Calling Flow

Request

Sampling

Claude generates Python script with custom tool calls

Run script in container

Script pauses at custom tool call

Response with custom tool call

Request with custom tool result

Resume script with
custom tool result

I
= ~{ Code Execution Tool :

Script result

Sampling with script result

Claude interprets script result

Response

Programmatic Tool Calling I£, Claude 7> — /L Z#EFID APl Z 7> KUy 7 Tlda<a— FEH TF—
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team = await get_team_members("engineering")

# Fetch budgets for each unique level

levels = list(set(m["level"] for m in team))

budget_results = await asyncio.gather (x|
get_budget_by_ level(level) for level in levels

1)

# Create a lookup dictionary: {"junior": budgetl, "senior": budget2, ...}
budgets = {level: budget for level, budget in zip(levels, budget_results)}

# Fetch all expenses in parallel
expenses = await asyncio.gather (x|
get_expenses(m["id"], "Q3") for m in team

1)

# Find employees who exceeded their travel budget
exceeded = []
for member, exp in zip(team, expenses):
budget = budgets[member["level"]]
total = sum(e["amount"] for e in exp)
if total > budget["travel_limit"]:
exceeded.append ({
"name": member["name"],
"spent": total,
"limit": budget['travel_ limit"]
1)

print(json.dumps(exceeded))
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https://arxiv.org/abs/2311.12983

KET—770— 3 AL T -2 ZEMHEQPY I AT — L ERE LT DIREEHEVE T, Programmatic
Tool Calling 1. Claude 47— R MNEBTII R ETAIREBERICTZ+—H R E R B DD T DOEMHIZT
A7 L0ICIRZABEIICLET,
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code_execution % tools (ZBHIL. 7O T LMEITICH S M F3Y—I)LIZ allowed_callers %
RELET,

{
"tools": [
{
"type'": '"code_execution_20250825",
"name": '"code_execution"
i
{
"name'": '"get_team_members",
"description": "Get all members of a department...",
"input_schema": {...},
"allowed_callers": ["code_execution_20250825"] # opt-in to programmatic tool c
alling
I
{
"name": '"get_expenses",
i
{
"name": '"get_budget_by_level",
}
]
¥

APl oDy —ILEZE % Claude AIENZS Python BEUICTHL £,

2. Claude A —4 X bL—>3va—F%EEL
YV—IL%& 12T DERTBRHYIC. Claude |& Python a—RFZE4ERLET,
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"type": "server_tool_use",
"id": "srvtoolu_abc",
""name": "code_execution",
"input": {
"code": "team = get_team_members('engineering')\n..." # the code example above
¥

I

3.V —JLlZ Claude O X% FEBE T ICET

J—FR7Y get_expenses() ZMERE, caller 74—/ FRfFEDY =LY I T X EZITERY E T,

"type": "tool_use",
"id": "toolu_xyz",
"name": 'get_expenses",
“"input": {"user_id": "emp_123", "quarter": "Q3"},
"caller": {
"type'": '"code_execution_20250825",
"tool_id": "srvtoolu_abc"

b
b

HlaT-HERERHEL. Z1 1L Claude DXIRTIZ AL — FEITRIETUEBINE T, COERIGE YA
ZIEA—FRADEY —VIFTHE LI EICBYRINET,

4. ZREALITIHXAIRICAS
I—FOERTHEHZ L A—FDFERZIFDH Claude IHRESNET,

"type": "code_execution_tool_result",
"tool_use_id": "srvtoolu_abc",

"content": {
"stdout": "[{\"name\": \"Alice\", \"spent\": 12500, \"limit\": 10000}...1"

b
b

N Claude DRZINTT EFTULESNT 2,000+ ORERMIIRELA,

Programmatic Tool Calling Z{E5 X &5

Programmatic Tool Calling (7 —270—(a—FR{TRX Ty 7% BMLET, ZOBIMA—/N—~y R,
=0 VB LAT YV RERER LN EENLREZICTHEDONET,
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o BN - REBELAABRT —Xty hEET S

o 3DULEDIKEFELI:Y LN LZEDZEE7—770—

o Claude #"R2EIICY —IERZT74LR V—MNZTHT 3

o HfflT—2%7" Claude DHERBICHETRETHWVEZRY

o ZHDTATLIZEDBAFRIE(F2EZI1E 50 DTV KRSV M EHER
ERHEVSHE:
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Tool Use Examples

JSON ZF* —< (3EE (B HE74— L F FFEIND enum) ZERTI2DNBETT I ER/Z—(F
TavRIA—REWDOEHEN . EDRAEOENBEREFTF OO API A HIFFT21E8E) FRRTEEL
Ao

YR—bFTY APl ZEZELLD,
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"name": '"create_ticket",
"input_schema": {
"properties": {
"title": {"type": "string"},
"priority": {"enum": ["low", "medium", "high", "critical"]},
"labels": {"type": "array", "items": {"type": "string"}},
"reporter": {
"type": "object",
"properties": {
"id": {"type": "string"},
"name": {"type": "string"},
"contact": {
"type": "object",
"properties": {
"email": {"type": "string"},
"phone": {"type": "string"}
}
b
}
i
"due_date": {"type": "string"},
"escalation": {
"type": "object",
"properties": {
"level": {"type": "integer"},
"notify_manager": {"type": "boolean"},
"sla_hours": {"type": "integer"}
¥
}
i
"required": ["title"]
}
}

AF =TI ENDIZERLEIT N BEZLERMICEATVE A,

74—y FOBEERS: due_date (£/2024-11-06]1Nov 6, 2024112024-11-06T00:00:00Z D> EN %=
EINE?

o ID18Y: reporter.id (& UUID.[USR-12345]. %% NEE (21123457

ZAPMEEDEVA: Claude [E\LV D reporter.contact ZIBHBHRE?

o INFA—LZDIAR: escalation.level & escalation.sla_hours |ZEBEEELESIBEZRTS?

IO LTBERS I RIERY — VO HLE—BHDOL WARIA=ZERIC 2LV ET,
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BRIRE
Tool Use Examples Z.Y —LEZDHRICH Y TILDY —ILERH L2 EERHTESRLIICLET A F—
REFICERRD Y12 BRI ER/ & —> % Claude IIRLET,

"name": "create_ticket",
"input_schema": { /x same schema as above %/ },
"input_examples": [
{
"title": "Login page returns 500 error",
"priority": "critical",
"labels": ["bug", "authentication", "production"],
"reporter": {
"id": "USR-12345",
"name": "Jane Smith",
"contact": {
"email": "jane@acme.com",
"phone": "+1-555-0123"
b
I
"due_date": "2024-11-06",
"escalation": {
"level”: 2,
"notify_manager": true,
"sla_hours": 4

}

"title": "Add dark mode support",
"labels": ["feature-request", "ui"l,
"reporter": {
"id": "USR-67890",
"name": "Alex Chen"
}
i
{
"title": "Update API documentation"
}

e 3 20fH S Claude IRV T,

o 7#—2yMEE: BfIZ YYYY-MM-DD, 21— — ID (& USR-XXXXX. Z~JL(Z kebab-case

o FRAMEE/INR—: XA SNz contact TPz bEEED reporter A7V 27 FDEERAE
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o FTavNFTA—RDMRE: ERNTICIITEHREREER + FAMISLADIRAL—a3avd'dHh
% tEEY 7 T X MZIE reporter @ %A contact / escalation (ZEE WL, RERZ X7 121 title 7217

WERT R b TlE.tool use examples (FEML/NTA—ZIIBDIEEE 72% HH 90% IHELE LT,

Tool Use Examples % {5 XX I1GH
Tool Use Examples I&Y — IV ERICI—07 > ZEBMTHDOT HERMLENEMIR M EAZEZICHRARD
MELHYET,
ROLERLIFE:
o BN JSON A IELWMEWS % Ebk L7 WEHMER 2 X MEE
o ZDATavRTA—REAENRE—VHEERY —IL
o RF—TITHIRINBWLIAA VL DEE %1FD API

o BIUCL-TEBLLEEINENHDIEREICRDFEMLY —IL (f: create_ticket vs create_incident )
ShERHE WIGH:

o FFWAHNBEABE—/NIA—XOEHMY—IL
o Claude AEEICIEEEELTULD URL oA=L D LS BIBE 7 r—< v b

+ JSON ZF—<#ITLY LKA BN T -2 3>

RAMTZ9T4R
BEDITENZEMAT -V M EBICIZ . AT — IV EME BEZRIFICROAEITNIERYEFEAZD 3

DOWREIN. Y —IERT—77A—DENENEBDZ R My I ZBRTDTHICHALTEETE T3
RNICHAEDLESHEZRBNMLES,

BEERICKEZERS
TRTDI—VxV M ERONIZRI T I BEET N TEEIBDEBHYERABRDRMLFZY oD

moHFLLD,

o Y—ILEERICLBIXARDAEK — Tool Search Tool
o RELRFEERICKERESR — Programmatic Tool Calling

o NIA—RITFT—ERIERFVHL — Tool Use Examples
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IDT7H—HALI=770—FIF. T— v bOBBEEFIRLTWS EFRANAHK IS TEE I, FmIcE
MIERITMHEIIHYFEA,

RICBEICIGCTEBINEEZERE T, TN o IEFTITI——Tool Search Tool AIEELWWY —IILZ B D
|7, Programmatic Tool Calling A’%hZ g7 E1TZ{REEL. Tool Use Examples A’IEL WOV H LZ{REEL
9,

SFVEBWERDT=HD Tool Search Tool Dty r 7y 7

YV —VIRRIZERIEFHRBICH LTy F I TH5DOT AETCHPBNAER’ERBEZRELET,

// RWI
{
"name": "search_customer_orders",
"description": "Search for customer orders by date range, status, or total amoun

t. Returns order details including items, shipping, and payment info."

b

/7 BNl
{
"name'": '"query_db_orders",
"description": "Execute order query"
¥

Claude NMAIAFIFARIEEN 2 BT D AT L7 AV T HAX V2% EMLET,

You have access to tools for Slack messaging, Google Drive file management,
Jira ticket tracking, and GitHub repository operations. Use the tool search
to find specific capabilities.

BHEI 3I~5 DYV —LEFICO—RLZFFICL. RV ITEBESEEFT, INIE—RIFEORRBT7 /R EZ
NUNDF VTV REBRONFVZER)ET,

EELWETDI-%H®D Programmatic Tool Calling oty b7y 7

Claude 13V — IV HH%Z /X=X F20—F2ELDT R 7A—<y FBAREICXELLLTLEIV, NI
Claude AIELWWR—ZAY vy 72 ELDICEZIIBET,
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"name'": '"get_orders",
"description": "Retrieve orders for a customer.
Returns:

List of order objects, each containing:

- id (str): Order identifier

total (float): Order total in USD

status (str): One of 'pending', 'shipped', 'delivered'
items (list): Array of {sku, quantity, price}
created_at (str): ISO 8601 timestamp"

TOT S LA =T A= arv b BEEZTEF T MY —IL DA

o WHIEITAIBEAY —Ib (L L7 181F)

o BRI 2R (ES)

INFGA—RIEEDT-8D Tool Use Examples oty b7y 7
RPEZEVCOREILDI-DIZHZEYELLD,

o MEMIRT —X%ED (REDEH A Z LM, [string | [value | TlE A <)
o BRI RERIEE/NNEX—V DLRMERT
o BERICRD:Y—IHT-Y 1~5 4

o BERSICT7+#—HRX(ELWMEWLWADLRF—HSBEBETHWSFTIC THZE)

oY)

INODEREIIR—X THARIREETT AMCTBICIE AR—EAy X —%ZBIML HERY —LZEHET,

client.beta.messages.create(
betas=["advanced-tool-use-2025-11-20"1,
model="claude-sonnet-4-5-20250929",
max_tokens=4096,
tools=[
{"type": "tool_search_tool_regex_20251119", 'name": "tool_search_tool_rege
x"},
{"type": "code_execution_20250825", "name": "code_execution"},
# Your tools with defer_loading, allowed_callers, and input_examples
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FEHBZR APl FFa X b & SDK DBIZUATZSIBLTLIIZE L,

o Tool Search Tool ® F¥axv k& oy 7vy
o Programmatic Tool Calling ® F¥axXv k& oy o790

o Tool Use Examples @ FF a1 x>k
INOLDOEEEIX, Y — I ERZEMARERKTIVCHELAOHNA —T A L= avntiEHFEFd, T2 b

BEADY — IV ERERT =Ry M EMA T —0 70— ICBRYED ICON B E R XA
RITERTEIFUH LA EEEBRVET,

BIET=DMAZED DD ELAICLTVWET,

I EE

#5513 Bin Wu. BE#t3& |£ Adam Jones. Artur Renault. Henry Tay. Jake Noble. Noah Picard. Sam
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https://platform.claude.com/docs/en/agents-and-tools/tool-use/tool-search-tool
https://github.com/anthropics/claude-cookbooks/blob/main/tool_use/tool_search_with_embeddings.ipynb
https://platform.claude.com/docs/en/agents-and-tools/tool-use/programmatic-tool-calling
https://github.com/anthropics/claude-cookbooks/blob/main/tool_use/programmatic_tool_calling_ptc.ipynb
https://platform.claude.com/docs/en/agents-and-tools/tool-use/implement-tool-use#providing-tool-use-examples
https://github.com/9600dev/llmvm
https://blog.cloudflare.com/code-mode/
https://www.anthropic.com/engineering/code-execution-with-mcp
https://www.anthropic.com/engineering/code-execution-with-mcp

