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TEFENSEERNR. KERREOMIFEEE, REEXNOIR. fAFSRERE. BR (8EF). MBREPHXFHFR
3 MTTSA. ITHRENERTIEARETXEIEX., FXA¥IAFEEHIEX.

Vi

BAVFE T =BUNLARINAE, ik Claude BEBSRI. EIMMITIHE., TENMEENNIESL.

KT Al Agent JEeEBER B ERT TR Z B ENMME, FIa0, —MEMRT it IRE. XELE, 88
2R, MLAEZRFNER B M/KERY IDE BhF; &, — 1 EAIYER Slack, GitHub, Google Drive, Jira,
BIFUBEMURE T+ MCP RSS2 E EBIFE,

EMESWE Agent, MBEILENEBEBRIEAZRNIEE, MALTSEES T TREEXHEHALT
X, BIIxTFEE MCP EFRABHITHERITIETE: BiY, Agent RIZEENVEFIEK, TREERMNITERE
XFEHFERRIT 50,000 1 token, Agent W HIZFAMAMBILE, REB5HFESERNAS.
Agent ®FEZEREBMEFEREIER, FREBAESHTIEFEAN, BAARMBEERRIZTRERHE
2, TIHEIEREESERH, eI EERELTXH, REBRXRAESFRABIF. FELHRTFEERR
ERHEZE. Agent FEREBIRIBHFIETS, RIBEFABNITIEEHE,

Agent AFEBI RFIZIEWERTIR, MARZMKHE schema EX., JSON schema EX T &t L4
BABH, ALERAFERER: ARNMZEESESEH. MESHASEEN, UKRIRE API i ERET
LATE,

SR, B1AH T =ZIEXLEEE IR T BERIINEE

o TEHH#ZETH (Tool Search Tool), it Claude BEBSEBNIER T REIFOIHNTFITIE, MASHLTXE
.

o EFtITRiIEAA (Programmatic Tool Calling), it Claude BEBSERBHTHEREAEITIR, H/OXE
BT XEONEN,

o TR{EATRHI (Tool Use Examples), iEft—iERINE, ARERRUABRERETLA,
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https://www.anthropic.com/engineering/advanced-tool-use
https://www.anthropic.com/research/building-effective-agents
https://www.anthropic.com/engineering/code-execution-with-mcp

FEREMAF, BH(IRMILETNEBBFANINE T —EERTRERRITTAZIMAARTA, #I7l, Claude
for Excel (EAEF A TRIFAMIBTNELSSRTTRENRE RS, MAFIHREN ETXEOZH,

RIBFANEZR, FOMBE, XLEINRENIRER Claude M mITRE T FTAIRTEEM

THREETH

ElmRIHE

MCP TRHEMRMETEE L TX, EEENRSH[MZ, X token FHMESTHRR, ER—TEALS
AR5 2EHIECE

e GitHub: 35 MTH (£ 26K token)

e Slack: 1M 1TIR (£ 21K token)

e Sentry: 517 TE (4 3K token)

e Grafana: 57 TH (4 3K token)

e Splunk: 2 PMTITEHE (4 2K token)

XEFRE, SEREEFIE, 58 MLTEMMEE T 55K token, Bl L Jira ERSE: (X Jira MEEYN

17K token), FFEHRIRFMEIAZRI 100K token A L, 7 Anthropic, A1 IR TEE XHFE 134K
token BI1E IR .

{8 token fAHAZWH—B). HERNKKEEETLBENERERSE, LTHITAERMBMUE, FIa0

notification-send-user #] notification-send-channel ,
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https://www.claude.com/claude-for-excel
https://www.claude.com/claude-for-excel

BAIRIREIRT R
TEERIERBRANSMEIAEN, MEKBLRALA. Claude RRBEHHAESINREENIA,

Context Usage: Traditional vs. Tool Search Tool

Traditional approach

I 61.4% Free space ‘

772kl200k tokens @ systemprompt: 3,000 [ Messages: 200
O Customtools:2,000 [J Freespace:122,800 (tokens)

O MCP tools: 72,000

Tool search tool

l]l 95.65% Free space |

8.7k1200k tokens B System prompt:3,000 @ Discovered MCP tools: 3,000
O system tools: 2,000 O Messages: 200
@ Tool SearchTool: 500 [J Free space: 191,300 (tokens

Tool Search Tool preserves 191,300 tokens of context compared to 122,800 with Claude’s traditional approach.

ERAR:

o MAEMBAELAEN (50 2 MCP THRAFE 72K token),
o SHERHEMASHIRNAFSTRIRTIE.,

o FTMEHFE: BMARFAREGMIE, MEMELY 77K token,
FRITARZRTIAR:

o MAERMBITEERTEAE (4500 token),

e WERWIA (3E5MAXTIER, £ 3Ktoken),

o FTXEHEE: 487K token, RET 95% W LETFTXEO.

X, ERIARSTRE T REMNRER, token (EREMNT 85%., WEBNIARA, EEAATARERW,

MCP JEN SRR EZIRF., BREITEEETHG, Opus 4 M 49% 125%I 74%, Opus 4.5 M 79.5% 12
5% 88.1%,

TREZFTHRMETHE

TREZRTAIL Claude BEBISAIMTE, MARTAMBFAEEN . B2 LTETE YR API, B
i defer loading: true WRICLE, FHAIMIREZELAN. LRMEBMNTRA—FBAS#EAN Claude B9 £
TX, Claude REEEEITEEETAARE, ARKIREN defer loading: false TR, UMEmKEE.
REANIBLETA,
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3 Claude FEXMAMKGENN, ESEREXIA, TERERTRRRTETHANSIA, XL RHEEE
Claude B9 E FTXHERFANTEEX.

a0, R Claude FEES GitHub RRE, BaE XK "github”, BEERME, github.createPullRequest ]
github.listIssues , MASMNEFRE Slack. Jira 1 Google Drive BYEA: 50 21T H,

X#¥, Claude BEEEIAORIRE T AE, XRFNIFEENT BB token B,

RFRAERF: TEERTARSRIRERER, AAEENBENTIAETEFESENGRRTH. RE
Claude #%fE, EMNASMALTX, BEIRNASRRIEANZOTRE XNAR AKET

{
"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
}
// ... hundreds more deferred tools with defer loading: true
]
}

T MCP fR552s, RAIMNBERSHFEMERME, BNFRESENSMTENFINEIRS:

"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
}
}

Claude FF R & FaRMHTFMHEIAN. EFIENFRENM BM25 NIRRT EH, (Rta]BMERRAREHELD
RIETHMEEXERTIA,
RERTABETR

MEMRWAR—F, BERIRERTIANILERE. eI REAREM—PEER, B, STENE
TS ERRER B MTHEIMNERN, B@m&K,

EEERNER:
o THZEXHMERIT 10K token,
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o BRI REFERREE,

o WEBIRAZERSEE. A MCP IR RS,
o AATENEAEI 10 T™MUL,

W B RItER :

o THRER/, TEDF 101,

s BRREFHINEEREI LA,

o THRHEXAFEREME,

EFRACIREER

[ELA:NE a2
ELIERERER, FATRBRAERA MRAE:

o ELERISHRLETX: & Claude 2 —1 10MB HEXHUSHEIRERN, BIXHHIHNLTX
B, RE Claude XMRRAFERIFIMENFE, NS ITRPRMEFLLEN, SRCRPLEELTXS
210, TEREHEX, XREFRELERREEARE token 8, EERIEEEFEEMRFHLTXED.

o HEFHMALNAW: SXRTRERHFTERECIT IREHEE, WBISERG, Claude HI"B"
HIEMRIAXER, HESHMOUNTRKR, BRE F—HMita, XI—UHETBRESLETH. —
PERATTENIER, MEKREARKEME, Bk Claude RIRITER. LEBREUEMANLEIL
RdtE. XBNE, bEHHE.

BAIRBRRA R

BEFHITREMILL Claude B EERIBRAITR, MARNETTRERMRHAIT 4 APl 1EiR, Claude ik

BEMERIR, HISMERIRE LT EAMEEAB, RS ITIA. AEhmt, FHEHILE

BEEH#ALETXEO,

Claude BKRHEENB, iLEM Python KiARHIZHE, MASBIBAESEMEARTLIE, MEEREER
. ERERIEEIR. B, KA. SIEERNERGE, BRPHEERBEF, MAZRETE Claude
ROTHIRE

Tl ESRNE

ZR—ERWSES: "MERNRRBEH T E=FEERNE?

RE=TrAILA:

e get team members(department) : REIFIPAKGFIR, €5 ID FIEREK,

e get expenses(user id, quarter) : REIEAIFAFAIZERBH,

* get budget by level(level) : R[OIEN G THRATIE LR,

BRAN:

o FRENEIBARLG:, #£20 A,
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o EAIRENE

&

o HRT

20

7N\

FEHEH,

HRZRRENFE LBR.

0 XTEHEA, 8XR

[6] 50 £ 100 £BA4H, EEMYE. JBE.

o FRIBEXLATE AN Claude E T3 2,000 25 5FEHM, 81T 50 KB,

e Claude MATHA VLB T ANER.
HAREHELTX.

- BEFz

IRIRBIEIR,

EREFCIRREARS:

Claude 85

RAtAYILFE

NERREIEE, BIARBENIT, Claude R&

— Python 7,

AR

BIRLHE,

ERHETE, ABERSE LRER.

Programmatic Tool Calling Flow

Request

Response with custom tool call
&

Sampling

IR

TR, MARUSTTRAERETELEER, MAERIEHITIA
WEHIETT, FEMNTAERNESE, SMMET APHREITALERE, SREMALIE, M

Claude generates Python script with custom tool calls

Run script in container

Script pauses at custom tool call

Request with custom tool result
AN

Response

Resume script with
custom tool result

Script result

- { Code Execution Tool

Sampling with script result

Claude interprets script result

Programmatic Tool Calling enables Claude to orchestrate tools through code rather than through individual APl round-trips,
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NFMEEHES, Claude HBENRAMIBAUIT:

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(*[

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(*[
get_expenses(m["id"], "03") 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"]
)

print(json.dumps (exceeded))

Claude BT RIBNRARLER: BHMEMNHBM=1A, 2,000 ZLEM. PERMNER, UEKTEENE

R, #A=70E Claude B9 ETX, HAM 200KB [Ri8ZEFREUESE B AN 1KB AR,

WERRAEEEE:

o & token: R TEVEAR (PTC) @TILHEEREAE Claude E X246, KigmE/D token SHEE,
HEERPRES S, FIFEHAEM 43,588 token X 27,297 token, AT 37%.

o [REIER: BR APl HRAVFEZEEIHIE, FEITMBBEEVEBWAE., H Claude EE— MBI AR
HE20 2R THIARRK, MAET 19 XU LHERIEIE APl fASRAETENT, TESXEIRLOIE

pixl

o

o BREEME: BURSHRNEHNZEE, Claude tLEEEABARIESRANMNEZNTHEER, BEED, K
AR RRIM 25.6% 1253 28.5%; GIA E)EM 46.5% 1253 51.2%.

EEIERSRAELEIE. FM28E, URFET RIENERE, BFHEIRBEMIL Claude BEBBEIRERF
WXL, EREEENBEREMTIINGR L, MARRIBBIEGEL.
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https://arxiv.org/abs/2311.12983

EFCTIRERUNEIE

1. BT EtRC AR HAERA

4% code_execution I tools, FHi%E allowed_callers, 1i%E T EERBERANT:

{
"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 calling

b

{
"name": "get_expenses",

I

{
"name": "get_budget by level",

}

]
}

APl £48X 4 T B E M6 EY Claude BT LAIEFRIEY Python BRI%K,

2. Claude "5 %wHHLH
Claude TEEZEMAEXKILE, ML Python 13:

"type": "server tool use",
"id": "srvtoolu_abc",
"name": "code execution",
"input": {
"code": "team = get team members('engineering')\n..." # the code example above
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3. TEHHITA LT Claude ETX

HEZAA get_expenses() B, RSWEI—1HH caller FERI T RIFK:

"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"
¥
¥

MIRMERE, SREAERERITHRERLE, MAZHA Claude W ETX, ABTNESXTHEEM, #

REEXMER—MUR TR,

4. AARLHEHANLETX

RIBEITERE, RIBHBRIERIERREL Claude:

{
"type": "code_ execution_tool_ result",
"tool use_id": "srvtoolu_ abc",
"content": {
"stdout": "[{\"name\": \"Alice\", \"spent\": 12500, \"limit\": 10000}...]"
}
}

Claude BRI RABIXLE, MARTZEPRLIERN 2,000 Z5FABH,

ArERRERCIRIBA

BRHCIERASNIEREM—MMUBRTEE, 2 token TE. ERAEMNERERACBEZN, X

IR ESMTHMEESH.

I i B ARITEIR -

o WERBEHIESE, ERFTERSLERIMWE.

o BITEE=THEZHERN TRBERANZSRIFER.,
o 7 Claude BEEITHELERZAI, WHBTITIE, HIFHER.
o WIEANILAIEEIERNN Claude HIERIES.

o HWAREBNZHITERME, HIAKNE 50 MER.

W IR -

o HTHIBRSETRIEA,

o ESSEK Claude EEHMEMABRELER,

o HTIREATBRIIREEI,
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TR{ERTH
E IR

JSON Schema BREX &, BIERE. WMEFERMAFNNEE, EBLERAMERRN: ORESAE

S MEASEEX, NURIREY API BIZHALNE.

ZRE—1TERIE API:

"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
"due date": {"type": "string"},
"escalation": {
"type": "object",
"properties": {
"level": {"type": "integer"},
"notify manager": {"type": "boolean"},
"sla_hours": {"type": "integer"}

}
T
"required": ["title"]

schema EX THLEMANGE, ASBRIZENUTREEE®:

o BRBX: due date NIiZ{FFI"2024-11-06". “Nov 6, 2024", &=2"2024-11-06T00:00:00Z"?
e IDAE: reporter.id ;2 UUID, "USR-12345", B21X{X"12345"?

o WRELMMAE: Claude @BIRiZEE reporter.contact ?

o B KB, escalation.level ] escalation.sla hours SHFERZEBHAXER?

XLy Y AT RES RN RN TEIAR, URA—BNSHERAR.
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BA IR S R

TREEARAAHRERETREXPREFEBES., (RFIHBRXKE schema, MEFILAG Claude RRE

REY(E AR

"name": "create ticket",
"input schema": { /* 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"
}
T
"due date": "2024-11-06",
"escalation": {
"level": 2,
"notify manager": true,
"sla hours": 4
}
Y

{
"title": "Add dark mode support",

"labels": ["feature-request", "ui"],
"reporter": {
"id": "USR-67890",

"name": "Alex Chen"

"title": "Update API documentation"

MIX=NREIF, Claude BILAZE):

o BRNE: HERFER YYYY-MM-DD, FF ID &7E USR-XXXXX, #rZ{FH kebab-case, BILUEFTE

23,
o BRELMRIN: WEIMIE reporter R, UREFTRER contact I,
o WIRBHXREX: MEREFETBERARGE, UAHEBME SLA NARMERE; NEEERES

reporter, {BEAREIE contact/escalation; RERESN REEIRE,

ERMNECSHATNILS, TREERRFBERSHEREREM 72% 22T 90%,
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o B (£ T B{ERRG
TEERARMAISEMTAE X R token, Ftt, H/EMREFBIEIMINLAN, EREBMNE.
W R ARIER :

o ERHELMP, BIE JSON HAEIAERELEM,

« TREESTZHESH, MAQTHNESHESH+IEER,

e API 777£ schema REERIANMFITELE

o THRMIAEM, FEEILREEFTZAM—, B2 create ticket 5 create incident .
W ER BRI |

s BEEMZNNERRESHTIA,

o URL SR FEBMFihE % Claude EAIEMFIIITERT.

o EHIEIT JSON Schema LR RAMIRAIIGIIE (6] RH

RIELH

2 REOSTE I SE SRR HATIRIFRY Agent, EIRELFEIISAIENE, SRMNIEHME, X=TINEER LA
EfgRTEERTERFOREMI. TENTRNMTEREASEN].

BiIREgthS MNIHEE

AT Agent EHATEIESHN, HFEREAEE=TINE. STMEARIHRIANTF:

s TEAEXSHLETXEA > TRRBRTIH,

o BRREERSHRETX > BEFHITREEA,

o SHEHIRNBATEMNBAR > TRERTA.

XFRENSE, IHREEBHEIZBRIRG Agent RIIWEFLR, MAER—HRMIGMERE.

REBRESMEMINE, elEtEsx: TRERTRBRERLIERTER, EFRAIREERRERSIH
17, TEERRAIFRRERER,
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ERETA#RETH, EITALRM
TEERZLERRMMER, FELEH . BRERERNEXFIMES R IERR,

// Good
{

"name": "search customer orders",

"description": "Search for customer orders by date range, status, or total amount.

details including items, shipping, and payment info."

}
// Bad
{
"name": "query db_orders",
"description": "Execute order query"
}

FERGURTIEPIAIES, ik Claude KIEHBMLEREH AT :

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.

Returns order

ILREAN=2A 7T TRRERGNE, At TRLERME. X5, AUERLEENENTAESHERT

BRI Z BEETE.

EEEFCIRIER, WRERRT

T Claude 2R ERIGKENT TRML, NBBICRKROMEN, XBET Claude 5 IEMIEITIEZE:

"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"

MTREGEEZEEREFNRA. EBMNPRmATE:
o FIMFTIBITRITR, BMRULCIRIZAVIRIE.
o FIMLRZEIRARIE, EIRFRIE.

EETRAERTH, RESHERE
WITRBIRS, RILLAERT A EMBAH
o ERMISERRORIE, FIIESHTER. SEBNE, WA string"S value",
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s BIRDSH. BoZHHTESHNTREERTSHE.
o RIFET: BT IERREM1ZE 5 TR,

o RERN: RBEETEM schema REAEEH EMAER, 7RG,

FHafER

RLEINEERRIBUIIRARIZE . ZERATEA, BRI beta iHRkK, HREESMELA:

client.beta.messages.create(
betas=["advanced-tool-use-2025-11-20"],
model="claude-sonnet-4-5-20250929",

max_tokens=4096,

tools=[
{"type": "tool search tool regex 20251119", "name": "tool search tool regex"},
{"type": "code execution 20250825", "name": "code_ execution"},

# Your tools with defer loading, allowed callers, and input examples

V40 API STHSFN SDK mfil, 1E5:

o TEERTEAMNEFZHE R,

o BRI RIAMANSYTIZE R,

o TE{ERARMBINSY,

XLEThEE s T RERAM S RNREAREMSERHE. S Agent FHAR I EREE 70 T AR AREIEEN
BEERTIERN, BHSEUM. BXMTNISERER, MAHEMEEN.

BITRFEIMRRENWRT A

z A

2559

AXH Bin Wu 5, Adam Jones. Artur Renault, Henry Tay. Jake Noble. Noah Picard, Sam Jiang
# Claude AR EFAHBEL TRk, XINTEFEILTE Chris Gorgolewski, Daniel Jiang, Jeremy Fox
Mike Lambert BEMAR 2 L, FATHEMEDN Al 5K T R, B14F Joel Pobar 8 LLMVM,

Cloudflare 89 Code Mode, ARIAARIEHITH(ER MCP, 4534 Andy Schumeister. Hamish Kerr.
Keir Bradwell, Matt Bleifer 1 Molly Vorwerck B3z 45,
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https://platform.claude.com/docs/en/agents-and-tools/tool-use/tool-search-tool
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

