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Motivation

DrSai v3 is released: General-purpose Agent +

DSL + Skills + RAG
 Smart General-purpose Agent
* Use a DSL to represent the analysis pipeline
* RAG to suggest strategy
* GraphRAG to improve generation
Everything is generated/read/used with skills

Only human-Al interaction, no manual coding, we

should know what is happening
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A possible new direction: build a large data representation

Human-AlI collaboration
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Motivation

A SkKill is a packaged capability that gives Al the power to perform tasks

* It connects Al to external systems (APIs, databases, tools) and executes predefined workflows

« Skills are modular and reusable, you can add, update, or combine them without rewriting core Al logic
» Skills employ progressive disclosure: they load only brief descriptions upfront, then pull full information

only when a skKill is triggered, therefore dramatically cutting context overhead.

HERER

A packaged capability that enables Al to perform tasks

Connects external
external systems

Executes predefined
workflows

Modular, reusable,
and combinable

Without rewriting core Al logic
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Workflow Based on Skills
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full-pipeline-config (F-£x0)
v
M-£x1: genDSL-pipeline — DSL_<ww>.yaml|
v
M-£%2: dsl-pipeline — BOSS H /% &, (basic — decay-card — [ruby| direct] — check-boss — confirm-selection — compile)
v
Y- 2a: BOSS 4% 1 4% % (data — incMC — MC)
v
Y-£%3: root-pipeline — ROOT 4-#7 (Bla—B1b—B1c—B2a—RO0T#: & &
—B2b—B2¢c—B2d—B2e—B3a—B3b—B3c—B4a—B4b—B4c)
v
M-£%3.5: DSL-add-result — # 32 2 £ i+ &
v
M-B4: 2 %k £ 5 #7 (rag-query / sysErr-rubyBased)




“analysis with DrSai, see config.yaml”

# ========== p 5 F B ==========

outdir: ./logR #O0H, AT BARR X

runBOSS_outdir: ./IogR/proj # Y-#2a BOSS 4F k37 B A& B Fko 44 — R A4 19

workarea: /workfs2/bes/liutong2016/boss713/workarea/Analysis/R # BOSS %% H 47 workarea, &4 — iZ47 ifi4> 7]

confirm_channel: terminal # terminal(435 72 %) | wechat(##42 A2 i) T HEE8HF A TAAR T I X B RE . £ — terminal
confirm_mode: minimal # detailed(£ ¥ 4 19]) | minimal({ s 4150 3 Z)
parallel: yes #yes | no. &% JA Agent SHATHAT
sysErr: yes #yes | no. RERAGE R A i 2R (MrFd) o Hh — 4704
sysErr-ruby: yes #yes | no, 4% A4t HepScript -4 69 & %1% £ H-#rbenchmark 247 & %i2 £, #4 — no
genBOSSCode: direct  # ruby | direct. BOSS /X% 4 &, 7 X.o

# ruby — Ruby/HepScript 4 % BOSS /X %

# direct — # 44 BOSS-event-selection / BOSS-Dtag-selection £ 4 4 »x,

# ==========entries £ X 5 4 | ==========
mode: single #single | multi, 434 (entries L 1 478 T 4 8-, B 37 = single)
# single — — A~ #7: FrA entries & F ww
# multi — 2 A3k 2 547: A/ entry 49 process B 31 4 1k 5 ww
ww: R # 7] ik, 1 mode=single . entries>2 iH %o
entries:
# F474%- X, process threshold_cut=<GeV> #5i&
-'"dimu threshold_cut=0.2113 select mu+mu- at 2.0 GeV"
- "KSKppim threshold_cut=1.130850 select K_SO Kp pim, K_SO->pip pim at 2.0 GeV"

# ========== HIEMINCMC /5 & (Tit) ==========
#BOH B ENEIE, XA AR, A "Pad" itz £4E Ko
# R (BRHEFES) > BT L.

data_dstlist: /path/to/data/dstlist

incmc_dstlist: /path/to/incMC/dstlist

dst_keyword: "2000" # XL RGET, EASTE S A, "all' RidjE

data_list: /path/to/data_list.txt # #4% 515 & X4, &fk 2. AT, LLM A7




1: generate DSL-yaml

. DSL as work"note" :
. metadata: brief description of the work, decay
process

. analysis_i: each individual process

. base_selection: BOSS selection
. further_selection: further selection with ROOT
. fit: (optional) single-channel fit

2]
pip pim J3/psi, J1/psi -> ep em

. result: multi-channel combination (calculation,
combined fit, etc.)

. systematic_uncertainties: systematic uncertainties

g: setChisqCut(26e,e.ees)

. Interactive workflow, revisable at any time manually e ..

-, optimize: 1D,

or via LLM

polaraAngle pim,

openAngle pip_pim,

. Finally obtain "notes" that contain all the information

*  Write MEMO automatically




2. generate BOSS packages —

. Different BOSS package generating method are provided: Loy )

. Similar performence and speed v ) (Comm }—

. If (parallel: yes), use subagents to speed up Y

* data, incMC, MC jobs are submitted then E— s N G

. cutflow in BOSS-selection is stored

|
»» auto mode on - 25 local agents - | to manage
e main 1/} to select - Enter to vi
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3: plotting / optimizing / topology

 Topology automically, BG suppression suggestions are given
. By default incMC is scaled according to maximum

. Signal is not removed 5| W | b ks
=

1 653 7 ntnTy
- pano:
o
O 2200 | —+ Data
AN 2000 B SIgMC $(4260)-pe/cc. ..
o C Il incMC
o 1800 :_ Key Findings
o 1600 F
B C - Bhabha ~86% (e*e~ + e*e~y + e*e~yy..) — electrons are misidentifie
C 1400 — d as muons because their E/p is mistakenly taken as that of a muon (
g) E muons have E/p < 8.4), and electron energy loss sometimes overlaps,
— especially at low energies.
g} 1200 £
1000 :— - ntnTy ~10.7% — two charged pions plus a photon are misidentified
C as u*u~ (PID confusion).
800 -
C Suppression Suggestions
600 —
4 :_ - Stricter E/p cut — the current eop < 8.4 may be too loose for 2.0
00 - GeV electrons; consider tightening to eop < 8.3 or combining with M
200 - \ UC depth for joint identification.
— 1
T A I AR I 0 AR AITE AT DO PR O I - MUC information — use mucDepth and mucNumHits to further distingu
QI.B 1.82 1.84 1.86 1.88 1.9 1.92 194 196 1.98 2 SO Ron R roREp

I 2 - cosOpenAngle — a back-to-back requirement can help suppress backg
MMDC(I’L I'L ) [GeV/C ] rounds with photons.
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How to write a skill

. Manually is not suggested, ask Al to do that

. Please check carefully the descriptions! For trigger...

. Eg:
. “Create a Skill named test_skill that replicates the functionality of run.sh.”
. “packl and pack2 are functionally identical but use different framework versions. Write a Skill that
converts packages from one version to the other.”
. “Read BOSS packages in ./packages, write a skill that generates new packages”

. lteration: (1) read packages from ./more_packages and store their targets in ./target; (2) use
/BOSS_gen to generate packages; (3) compare old vs new packages, if they differ, adjust the skKill

to reproduce the original behavior.”
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M-E 0: BLE & M

- full-pipeline-config — A, 335K E 2> E K — £ & YAML BL & X, K@M A YAML, # i -
--CONFIG_BEGIN--/-—-END--
ek T i

M-# 1: genDSL-pipeline — 2 %, % # DSL YAML

- genDSL-pipeline — & A7, M5 #74hik £ R % % DSL YAML (A—B—C—D 4 ii#2)
- genDSL-selection — & Bt A, M o-#7Thaik & 4 & m% DSL selection YAML (Hki % e&.)
- genDSLAfit — % 3% B, A\ selection #yih 4 14 %k YAML (fit %)

- genDSL-full-yaml — ¥ % C, 4-5f selection + fit + NumCount % % % DSL YAML

- genDSL-check-yaml — ¥ 3% D, 4% 35 % % DSL YAML #& X fe 1) 52— ik

BB/ AT A

- isr-correction — ISR #4iE F F (1+8) ++ & (Kuraev-Fadin Z5#) % #)
- use_wechat_oneTime — — X B Az | & (iRFZA ZHIN)

- use_wechat-warmup — 1% i@ 18 1 #/ B4k

- dsl-pause — #£.#4 DSL T4k A% 15Kk &

- rag-query — i@ il RAG &4 (BESIII % 32 547 14 #)

- full-pipeline-withYAML — 4% /) €. DSL YAML 7 4 8 B #7742,

- full-pipeline-addMCProcess — /& T.0 547 ¥ & #7415 51342
-_shared — WL F R B (MG A LH. BLMTF, TAIERE)

8 S AR kit & AR

H-Bt 2: dsl-pipeline — BOSS - % &1, 4 g,

2a. @A AT BT (HLLBAT)

- dsl-pipeline — 2 AT (F 3 1-9) . M DSLYAML A 5%, 7T 433569 BOSS % &,
- dsl-gen-basic — ¥ Bk 1, & basic thinking (5 #71 E:-3% 4% )

- dsl-gen-decay-card — ¥ 3k 2, 4 & g% F (decaycard)

2b. genBOSSCode=ruby ¥4 (¥ 3% 3~7)

- dsl-pipeline-ruby — F skill & A=, Ruby #% 3~7 ¥ 647388 E (& 47/ 547 Agent)
- dsl-gen-ruby — ¥ 3 3, A& Ruby it A (ZFRKRL: £ R—oPID-&RBSEH)

- ¥ Bk 4 (check-ruby-alg) — M Bk, # & ruby ket

- % 3% 5 (run-ruby) — W J%, iE47 ruby 4 & BOSS 4% 7%

- % B 6 (cp-result) — AL, L& ruby = &

- dsl-check-boss — H 3 7, Al XAt E+i5 4 (@ AKZEHAT)

- description_2_Ruby — #k . T E.. ¥4y 3 547 44 $0% % Ruby/HepScript &3y A&

2c. genBOSSCode=direct 344, (3 ¥ 3D~7D)

- dsl-pipeline-direct — F skill % A =, Direct %2 3D~7D ¥ 8445378 & (& 47/5F47 Agent)

- BOSS-event-selection — 442 . il l BOSS F 4] Pt 6 7 474 A2 44 (3F D-tag)

- BOSS-Dtag-selection — 41 . D-tag 4574 #kit Az (R 712 &—DDmcmode—DTagTool—Match—NTuple)
- ¥ 3D — WM BE, AR + DSLYAML 3B A4

- ¥ B AD— MIE, AR .h H

- 35D — MEE, ARk .oxx XAk

- %3 6D — MEE, A& requirements C#F

- F IR TD— NEE, RekHH + check-boss

2d. %% & Ak (3 8~9)
- dsl-pipeline-userConfirmSelection — ¥ 3£ 8 (@ AR THkid) o FHAARIFATRRARREAK > LA PBITR2 A P Al — H3 YAML
- dsl-compile-boss — F B 9 (454 $47) . A 4 % workarea + cmt config + make %%

2e. changeBOSS % 7| (ruby £, T #1470

- changeBOSS_B0SS710 — BOSS 709 — 712 #& X 7+ 4

- changeBOSS_toBOSS709 — BOSS 712 — 709 # X 441

- changeBOSS_BOSS8 — BOSS 709/713 — BOSS800 i 3% it #%

- changeBOSS_heff — & #n heff cut-flow & 7 &

- changeBOSS_LepUseEoP — & 4 E/p #2-F % 5] + n/K/p 5+47

- changeBOSS_SaveEmclinfo — 7 Az RecEmcShower 12 & 4% &

- changeBOSS_SaveMuclInfo — 7 Az RecMucTrack 12 & 4% %

- changeBOSS_SaveMCTruth_WLIStyle — i = MCStore MC £ 24 &:4% %

M-Et 2a: BOSS 4k k42 %

- runBOSS_frontend — A7 & i 47 BOSS 4£ b filp A ()X F, EvtMax=100)

- runBOSS_backend_MC — 3 X412 5 MC 1£%- (sim — rec — ana =)

- runBOSS_backend_data-incMC — $it& 4 #%, data/incMC job options 4% 3 it 4L 72

- runBOSS_genSimJob — # # = & F4£ X 5+ 4 #% sim job options (BabayagaNLO/KKMC/ConExc/BesEvtGen/Ekhara)
- runBOSS_genConExcSimJob — 3% % ConExc ISR = 4 F4f 1k

- checkBOSS_jobs — #: % BOSS #it 4k 22AE b 7 s K 2 FF A 5F ROOT A4+

- 8enBOSS-from-decay — M 3% % i 44 & B 4% 2 #% BOSS J 7% & + #%)s DSLYAML (T %k 4% )
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K- 3: root-pipeline — ROOT 4-#7

[“Select ata=J/¢Y with J/¢Y — putp ]

3a. A 8 (Phase 1, %% ROOT X 44)

¥
- root-pipeline — & A& (B1~B4) . ik BOSS #rh root Sk M, ROOT 24 & 35 47 (genDSL-pipeline ]
- ¥ 3% Bla— W B, 4 x branch list (M .oxx/.h 2T F EA)
- root-review-selection — ¥ B B1b., RAG % % further_selection %% + F F#hik (& FT3kid) YAML J
- Blec— Nk, 2 EALSMERA T 7
-root-gen-opti — % B B2a (& A7H) o L@ R, ZXfBITEL, ESZRARLX DSL-pipeline
- root-gen-opti-parallel — ¥ 3 B2a (5F478%) - N/ (key,j) Agent 474w, EAAMEHF
3b. ROOT st #o & & (B2a & &4, @ ~Twkid) (Ntuple making package )

- checkBOSS_jobs — 43 ROOT X4+ + =34 YAML __TOBEFILLED__ — A 52%4%

- N if needed v
3c. 474 (Phase2, %% ROOT X ff) (updated package )
- F B B2b— M, SRl (copy—sed Cut—rootis 7 — i) o BT, WAL
_ I’OOt—tOpO-reVieW— _‘\/Fggz B2c (e 7{:?]-3)[;3:]:) R topoana Z’:\}Ré]\*ﬁ’ + RAG ;}/i,?‘. — )ﬂ}"@'ﬁ]ikx%%%friﬂé fUrther_SGleCtiOl"l (Slll)!ll'lt jubs: data, bigl\IC. illCl\[C)
- ¥ 3% B2d — M, ®&Lcut Ik (@ RTgkit)
- root-cutflow — ¥ 2% B2e (@ AT 3kit) . % % cutflow k% % (BOSS heff + ROOT further_selection) (: Ntuple file )

- root-review-fit-result — % 3 B3a (@ RTskid) . MA K F S + RAG &L result 444
- root-gen-fit — 7 2% B3b., 4 & RooFit 4l &4 A%

- root-run-cxx — ¥ B¢ B3c, i&E4T Fit_*.cxx (4L draw_*, R3¢ Fit_* / NumCount_%*)

- B 1% Bda— N B, A EH Z NumCount X [i] — 1534 YAML — )
- root-gen-fit-numcount — % 3% B4b, 4 & NumCount 1) 3 ++ £4X, 5% ("P“"“za“""s* plotting |
- root-run-cxx — ¥ B¢ B4c, i&47 NumCount_*.cxx

[optilnization-pipeline ]

fit-pipeline
3d. ROOT ##gh T A !
signal yield

- root-topoana — inclusive MC 3z 4+ 547 (topo &, Xk 4k )
- root-reweight-xgb — XGBoost #8 = 18] MC £ Jm A%

- rootcode-rag — 4 m/iE 47/ B #1144 ROOT C++ 4,75 (RooFit %) [SySEl""pipeli"e ]
- rag-query — BESIII 432 % #7 RAG &4 (Milvus # %) v
[systematical uncertainties )7
W 3.5: &R 454 (result) -
Skills

- DSL-add-result — sk DSL YAML # 34 324 2 (B@/ 5 2/ HBIRE F5) HHEKRD

B A RRRENH Input/Output

-rag-query — RAG %% (sysErr=yes) . RAG #: & 48/ BAM & & 442 213 84E A 2 X 24
- sysErr-rubyBased — Ruby ¥ £ (sysErr-ruby=yes) . YAML ZEaho X4k 263520 ko K + B RJE + S mIRE A
- systematic-uncertainties — fk 4% . & RIREH R (BATHM— A XDRAG—m £ 5 £ — T KB iF4F->ROOT Z— 4
S &) 14
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