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BaneTask fUELFAIHE, B IAMSE R A HS N NEERIES TR, AT
5. Bp)aim, IBfTRCE, RS, 45%. Derive, Plot, Process DSL 51T LRI
HIAT Mo

FINESGZ A PR TR AR, EXUERRE— M EEEE Y, HMETR
BMZX G, HER TAERRAE recipes/; IEXXFUESHFP RO, AT MR RIERES
Wik,

1 B

1.1 BaneTask ‘CPRRGN 4

BaneTask 325X case B{ project LSS A, IS 28, N MEFSERETFRA
1 workflow, RZGAMGHIR, JEE 2R IZFE target T, FHHUIRAS, 455 A0 artifact 5AIHH,

JSEA X B IR AR

case —HEZRBEWHES T EER — 18 bt 5JUTSUHRIE
project HE—PHZA case WIHE AL .projbt BIRH Hx%

task —NANfERR . IBITHNCRGRNITELSE  $task_name B

workflow 55 e Jo A2 Y AT EA THE IR .bwrk, pre_comd. comd

result e, FVoEEMHEF KV g —4558 P, record. revision, #4E/%E
artifact 555 8000 H SRIRAY SN R manifest, JFF5N%. .btdb

1.2 BaneTask 5 BaneLib

BaneTask Vi f BaneLib 527 7454, BRI, BN, BTEEMHERME D 96T
W%, FP{E BaneTask PiEFREF GEinSESFE, THEEFEM BaneLib FAEREE L,

1.3 W& LEMMEL S

TH FEPT

banetask  fENTESSIF. RITESS. sk AN workflow; 4T Derive 5 Plot

btrun % target, IBITEIRR IR workflow, 75 BUHAGIIESS

btproc £ workflow HHITEE SR IMEL, Process DSL. FCclasses, % & fi b4
I

btdb =i, Wk, . TR, WEMSAZREIEEKL btdb T4

btool o, w8, BRI, MRAESRELS

btc PAZZ B it 77 OS54 A

var BEEL, BSOSt YAML, JSON 51155 XA &
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1.4 MESUHERISR

SR 2N

REACE, MR ERES

fiERT YAML 3KER, include. ZF&. matrix 5 foreach,
HENAESS. MANZRIE, BA7E source,

EﬁﬁfLﬁ\ FLfA, R AE R,

MR G4 M . manifest, FiACEE, TSGR,
HH . bwrk FE5HR,

H btrun TEAME, J5fE2REUTE target T41T,

FEHT bt.status, fEGRYELE R AN artifact,

%7 BHIZ1T Derive. Plot A1 H 1344,

A A N o ?‘

1.5 H/) case
B Hk:

demo/

— origin.xyz
L— job.bt

origin.xyz:

3
01

0O 0.000000 0.000000 ©.117790
H 0.000000 0.755453 -0.471161
H 0.000000 -0.755453 -0.471161
job.bt:

project: demo

$opt
%source origin.xyz
%program gaussian
%control totcore 4
%control totmem 8000
%keywords B3LYP/6-31G(d) Opt

1t case HRMERES:
banetask job.bt

A e R IBA T AT A B AR5
btrun kick --path .

HIEY ATl esiafT — Bl workflow [, AJf#H btrun task; EESEILE 6 =,
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1.6 HERIRSMESR
bt.status ILREF MR TSI, #HARE !

cat bt.status
btrun list --path .
btdb case summary --path .

£ HFEHRERKE., run.log, task.manifest.json, .bane.result.kv fI&5 R
HERTH—PLW, L5205 HE workflow IR, B EGE HRS R ZELE AL R R E,

1.7 BYigie

s WEES X 52 &,

o EPREFRIFINERY): 53 E,

o BCEAM, FENKIZREIBT: 5§45,

o BLEEE, Y85 Derive 5 Plot, GIJETFY: % 5 &,
o RIS, CLL ECE. IRESFEME: 66 &,

2 ALSSPEHIAFIBTA

AEE XAEF RIS, IR B, SRR IS 162, RIURTRT L, 248, B
IME. EERNFNEERIT N DO B S% H O,

2.1 L5 E3Eh

AREYI .bt 5 .projbt FISXAEEH, YAML Sk, ZF&. HFE. &INCLUDE ZEtfkf A
1 @foreach SXATEIF, EFSHHIIN %. . . FESERE G2 A,

2.1.1 WASHERY%

BaneTask F{ESSTE AN D EHE:

« .bt: Hicase (£S5 AD
« .projbt: WHAO

&R —%E DSL &7k, —MESS U mMER 4 : H—=2H TR0 B 2B 8T
BHERY YAML L0, H R TE ERH RS R ESS P, YAML SLEC 2 RAH, £S5
BB HPITHI AR,

{155 DSL BATPIIER NG 1 S4ME # TG, 2 # AN FATESERT— MR NE AN A 2
ERERT, 51 S8NE S # RENEIEFR; 515 NEH BT BT — R
7 ERE, [Fitk ${#array[@]}. URL fragment IR PAZS F 53 FEHT name#tag N HELT,
FEIETEREN, BH ... # comment,

IRk &, matrix F1—PMHFHEAESS, matrix 28 basis B DMEUEBIHES
R,

project: demo
define:
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method: B3LYP
matrix:
basis: 6-31G(d), def2-SVP

$sp
%source origin.xyz
%program gaussian
%keywoxrds "[method]/[basis] SP"

£ F case A EIIB1T .btdex F1 .btplt M2 A ; WFh 25 R EHRE—/ bt
EEX#O

2.1.2 YAML 3k

2.1.2.1 FiE@cBda

i key: value /N LHOCEIRMRAE, FHhEEIEF]:
g5 RPLIE S 5 Y . bane. taskmeta. json

o ZE505% JSON
o ¥dREEF ) headerVariables

TR R B

project: demo
owner: gm-group
SMILES: CCO

2.1.2.2 autorun
autorun %l workflow £ R G B EHHUT btrun kick, DAUSZWFLERTEXEE 1R AT DAK: 20K,

A BN
18 LA
never, false AAEMBIARAMNSHAMA, KRE autorun N RAH AT,
strict preprocess. a2l process G AL,
default, preprocess M E L MIIJE54T; process KIMRICFKE S, (HAHZEHS:
true £%.
always JCit preprocess, F < EL process BEH KM, #HBEIALH,
5

autorun: default

fi’/RE 2 autorun: true FMT autorun: default, autorun: false ZtT au-
torun: never, [HAXZ KNG ; HAMESHAILAECEIFELA autorun,

process [TELELIEH P %process AN EAE A<, PASGEME R — 5B A ) R X
ZiRF . K, 78 default BXR, SR FHER A FREN XS XN, (5 2105% success_

10
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with_warnings, {ByAT4kSEME RIFES5. always A 1E I8 T BRI IE SR continued_
with_errors, XM MREEEARLF btrun RSN, [FINCR B AT BEANIR D ARG 2,
always HZMEAESSH BYEEIR, (ESSHEUH. WEIKILE S RS TEIE AT S B HEl work-
flow REEA T, FHITEH,
JEH autorun I, {F:55 B4 RO A :

* POSIX: autorun_btrun
« Windows: autoxun_btrun.bat

2R AS AN 556 ) BANETASK_BTRUN_PATH fi#EhT B btrun, TS HREP E—2% case H
X, HPIT:

btrun kick --backend auto --path .

IS EERINIERE| .banetask_autorun_btrun.trace, 7] BANETASK_AUTORUN_
LOG X5 HE R, SLHMAR SHIREESE AHE, EASEH workflow B IR [ER
o

4 1 workflow A& & H btrun #2225 Slurm, SGE B¢ PBS, ZE I8 B BIA S 3A IR
allocation MrRICHIR T RUBHIRIE 45 5 B2 A, (Rl autorun_btrun FHRHAT btrun kick I, AJ
DA A SRS allocation-local target, 38 f5 ST 55754 1 & VA FE SRS IEH% target;
HEH .bwrk #f localfirst: true H 4 allocation ¥EJF A7 BIBUSH, A BEEEIZT S
AT,
2.1.2.3 btrun

btrun:
backend: slurm
profile: beta

ZH SR LN btrun.backend 5 btrun.profile, H5 N4 . bwrk LI, fEh
btrun i%&#% target/backend 5 profile R HI$E R, )= backend, profile S HpI#4HAIER
IR [E] — S A R

2.1.2.4 ZHJFEERIME totcore [ totmem
X SLER AT PAF totcore A1 totmem WA RS EBRINE TR :

totcore: 32
totmem: 96000

* totcore FRBAINEIZLEL

» totmem FRERINENTE, BN MB,

o ZERNMES N A EISCENMARTE %control AR AR E A& RIREIES,

o BAMESHLPR) %control totcore/%control totmem fSEdE R, P LE
ERINE,

o XN FEZ I AR R workflow % ESLER; local runner AYE TR EFR{IH btrun
fic B ¥, local profile P&,

B, FAIEESLE opt F1 td BRIAEEFT 32 . 96000 MB NTE, 1M sp BMHELH 16 #:

11
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totcore: 32
totmem: 96000

$opt
%source origin
%keywords "opt [method]/[basis]"

$td
%source opt
%keywords "td [method]/[basis]"

$sp
%source opt
%control
totcore 16
%keywords "sp [method]/[basis]"

2.1.2.5 finalize

finalize FT1E 471 case B project AT 32 5E)E, BIER—FEH
WEMATLS, HTS—HPITHIEFEER. Obsidian S, FAIEZEVHAAE R FCclasses JHR
ICESE HNAER IS THIT —IRINBIE, 1ZAEJTH YAML SkE RSl AR EECE N EIA
B, BAFEUR:

finalize: true

Al finalize s(E R LA S FHERA SIS :
* method.generate

» db.xebuild
» obsidian.export

MEMES X EERM FCclasses (E5H, RFIESTELIREEEFTMA fcclasses.
report, HEAESAVEREHILEF] Results/FCclasses/,

WA] DAfE S B

finalize:
enabled: true
scope: project
actions:
- method.generate:
out: Results/Method/method.md
json: Results/Method/method.json
strict: true
- db.rebuild
- obsidian.export
obsidian:
out: ./vault/out

PAIEA /RO R F T

12
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finalize:

enabled: true

scope: case

method:
generate: true
out: Results/Method/method.md
json: Results/Method/method. json
refs: method/references.db

fcclasses:
report: true
out: Results/FCclasses/rate_report.txt
json: Results/FCclasses/rate_report.json
tsv: Results/FCclasses/rate_report.tsv
print: true

db:
rebuild: true

obsidian:
export: true

UG

 finalize/ finalize.enabled & %; BAMEN true, REFXAE finalize.
actions BRI FET RN, ERIABITESEN method.generate, db.rebuild 5 ob-
sidian.export, 5 finalize: false B{ finalize.enabled: false 7J3¢[Ff35X
WE; 5 finalize.method.generate: false ] LM\BRINGHIEGR 4075552 E K,
REHHEFEERES Obsidian i, HERIZM 7 — finalize.actions, final-
ize.method.generate, finalize.fcclasses.report, finalize.db.rebuild 5%
finalize.obsidian.export, REMHIWNEFH,

« finalize.scope H{%%% case B project, case {Efl T#( case root; project &4t
[\ project root, FXTIZIRHFHITXH N ENE,

« finalize.actions % YAML sequence i 573 W47 8 ; H{EfLHE method.
generate, fcclasses.report, db.rebuild 5 obsidian.export, %44 method.
export.btproc method.generate,.fcclasses.rates.report.database.rebuild.
btdb.rebuild f btdb.obsidian.export <3 —ZIENEI1E,

» method.generate <&/ btproc method generate --scope <case|project>
--path <root> --task-file <file> --origin <origin>, BERIAMit Results/
Method/method.md 5 Results/Method/method. json,

* finalize.method.out, finalize.method. json, finalize.method.refs. final-
ize.method.strict AI{EJREERCE ; RIERE 5 finalize.method.generate:
true, XLERTH S EFH T ERIAF method. generate, ff actions : A5}y method.
generate [ out, json., refs. strict &I,

+ finalize.fcclasses.report 27l FCclasses JL_ict; HAi{T55 X FTF1EH 3K FCclasses
ESNBONEH. B false nJ R HAM S EERAIZILE.,

* finalize.fcclasses.out. finalize.fcclasses.json., finalize.fcclasses.
tsv AiTEE =ML R R ; BHA 5100 Results/FCclasses/rate_report. txt,
rate_report. json fl rate_report.tsv, finalize.fcclasses.print ZHl2EHE

XACEATENZIW RS HAE, BRMEN true,

13
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» finalize.db.rebuild: true, finalize.obsidian.export: true FJ{ENR{ET
IRIT, 5 finalize.actions H[FE&FHEE,

» finalize.obsidian.out F{ 7% Obsidian SH H%; RKERAHN, ERINEHINE
FHIBAR H 5% Y Results/Obsidian,

« finalize.task_name I THE XRAKETES%; BKINMESH I __banetask_
finalize__, XM H3%H4 <case_root>/__banetask_finalize__/,

o 24 RAIBRT finalize F55ERIATY localfirst: true, 7 scheduler allocation PNfi
& autorun I, & YF1T R EIERA 2 EES, EMIASER local $04T; S NH4IE
[f) target / queue MIUHEZZ,

o A YIS AR A RAESS 7 X E e N, ZBEMES A SwWth;
%when & AL 70 = MR ZE S & HHERR,

o fEEEEEME A, Derive pipeline 5 Plot pipeline 2/t TR ET5181T, HItIR
FEHIAS v T 1] Rl %64 A% F Results/Derived/. Results/Plots/ 5%t artifact $i4T
BIRFEEE, SFHEUTEFUAA R,

YIKIER TN ARZEBIRE, B KH finalize N, KRGS HNEHEEAERD
faUEE Ha%. workflow 5 bt.status if%,

2.1.2.6 define

define: M17E X AIEGEUEF MR P EE M HHISOR LT, EAR EZ—ERENSEIL
HLA, &SR, B, I, PR RFEE NI EE AR, fEE [name] AY
ARSI, Bilan:

define:
method: B3LYP
basis: 6-31G(d)

JEARERAn R

%keywoxrds "opt [method]/[basis]"

o AR HIE PR A
- 154
* %source
* %keywords
* %extrainput
* %preprocess / %process
* %when
* %meta
* %plot
define: HIZKHBMUEDMADFHIZEEGEME, HAES —DE S0 RKEME, [HEHE5
B —X 5[ S8 5 2R m, SATMATERAT A HBIERA, BN, ~2%i1kE
define:; T—&AE2, AR HARIZS BAERNEA L RIZIR,
define:
method: B3LYP

# basis set
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basis: 6-31G(d)

define: BREMEEE, N FHOGEHE TS, JFHIE8(21T YAML B 5 E— D SR AHE,
THAEME SN S IE YAML, matrix: Siai&A&EE,
2.1.2.7 matrix
matrix: A THE—HZEMLS BRI NZHSEEIK, 2 BaneTask M THEH ST HEIZ

DL —, B DEEERA] DA B — MIE S 2 RHIEESER, AT aRbE e S IX 4RI /R
BT, HHRNMEARSEEIES, NN RS SE0NE S R%EER,

matrix:
method: B3LYP, CAM-B3LYP
solvent: dmso, h2o, dichloromethane

FrbcE WE key: vi, v2, ... 5N, O BAIRIEDS:

matrix:
- method: B3LYP, CAM-B3LYP, wB97XD
name: b3lyp, cam, wb97xd
- basis: def2-SVP, def2-TZVP, def2-TZVPP
map: method

PR BE AR
« name: NYRFTHIIEMERRIGEFESBIEAR token; BHEMBEITEIESF TR, T
BZE [method] B FHLIN BRI ESE,
e map: FYUFTHNS B — KM I —— N N E, RN BT RR; EERIE “HiEA
XNAESH A, 7775 B MNEAH B XEHE
« i map: I, ZETHhS BAREHAY value DNMEWAT—E; map HARDAUEFELE, HAREIEK
FETUMLSS,
o —Dmatrix: PAREIR AR B mapping IHESY R list 1Bk,
JEIHAT AT
o FMESBRE IR H 2 D HIUESS 4.
o BLTEAES%N __key_value__key2_value2,
s ESTTEIETRE A
— template_task_name
- matrix_variant_key
— matrix.<name>
o MEFBNTIHESBINSE N VAR, f4E:
— %source <task>
— %control guess <task>
— %when completed <task>
— %when {{ task.field }}
— %plot FIEARXAMTESSSIH,. from task SEEHERINGH ST
¥ matrix [HHE &2, ESREMIEFRRFTIN, £52RRTN D RERMES
RAbEE; BdRETTEIEFE matrix. <name> (R JRIA(E,
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2.1.2.8 £k YAML #&

f% define 55 matrix Z4b, YAML SKERICR] ARG LR G, REAR S HUZLEREHE, @
W TH54E @foreach | @foreach? FRAFELIHDE, HHETAES A extra.yaml [57E F—
DRI 2 5 155 e T

frag:

- name: donor
select: 1-4
charge: 0
spin: 1
totfrag: 2
totatom: 4

- name: bridge
select: 5-8
charge: 0
spin: 1
totfrag: 2
totatom: 4

FLN T

o AT M — YAML sequence,

o FHITEAABIRE., NERERENS; RENRIERITN SR Rk, fla
state.index,

o HIFHTLEARGEMRE, LRI AEIY [collection.value] VilAiZIE,

o HJLAENT BEhE AN frag: EASOE T EA. R FESE, B, BIESETER, TR
I TR SR U B ECS Y mi i BRI 4K

2.1.3 &INCLUDE

&INCLUDE FI i — et [E4 rBeslian s BOF A SR B, HAr % S mif &R
HIRFH DSL 2RI HN, TR IEMICAFR X AR, EIE G E M YAML & &,
ESSE, il A&  btlib R,

&INCLUDE A P9fh#
&INCLUDE "common.yaml" # HANXH
&INCLUDE "lib/analysis.btlib" as analysis # SANEHSEMRZIE
&INCLUDE <analysis.btlib> as analysis # M BANETASK_BTLIB_PATH /

< ~/.bane/task/btlib ZEEXH
&INCLUDE analysis.hole_ele(dir="excit") # EBH&GRHE

WSS RER UGN T5 1% &INCLUDE fIESCAEfRAT; R B BERTZE (it 2%
H DAHFTE S E M, A5 S 842 &INCLUDE <. ..> M BANETASK_BTLIB_PATH f57&ME
HREH, EEH=E, BIEN B S, X=2EERAES, ERSREFR
IR
2.1.3.1 TiEfTHR
XHTE R BRS EF A

o .yaml/ .yml: &HEETEIE. define, matrix LML ES,
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2 AEFSEHIXAIETR

« .bt/.projbt: JFAFEEES A, BIMHPRUEFR, FHAPREXAHFEE. 5%
B VR R R AT BRI e T E S S, 2 M E S SR BRI TR,

HABMERE,

 .btfrag: 1% document FyBfiftT, FIAE ST B R —HeEIES I,
« &INCLUDE "file.btlib" as ns: MEMBFBE; .btlib 4 as BRI NEEIR,
» &INCLUDE <file.btlib> as ns: M BANETASK_BTLIB_PATH/~/.bane/task/btlib

a4 F B RIFERIT aso

o KXHETR S AR Em AR, WrTEREHFAR bt/ .projbt (EFHEM; FXHFH
TR ARa A2 A SRR TSR N G RA AR, AR SR L 26 X,

filgn

&INCLUDE <analysis.btlib> as analysis
&INCLUDE "tasks/common.bt"

&INCLUDE "tasks/optional-workflow.btfrag"

$td
%process
&INCLUDE analysis.hole_ele

2.1.3.2 FWEBRA
{155 NP &INCLUDE #%2fifE B RSk :
HATR I B R
&INCLUDE FiifEf; & it BRI
XTI Z document $opt. $td FEBATEH
EEHEA, K %... 24 task_body %control, %process. %when, %plot ZE{t:
FHaL
%process process Ja b B AR 23
%preprocess preprocess  HALIRALFIFR
%control control totcore, totmem ZE%HlIIA
%mod mod charge, spin. geom, basisset FEIKIN
%when when FMFIR
%meta meta 55 e EHE I
%param param B ZEIES
%args args TSR
247 %batch batch lane. collect. cluster ZEHIN
2 %body / %extrainput  text JRARERIAS SR P A SCA
B

fn, = R—HF o BT PAE K

$td
%source opt
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%control

totcore 4

totmem 4000
%keywoxrds "td [func]/[bset] [scxrf] [DFT-D]"
%process

&INCLUDE "hole.part.bt"

Hrhole.part.bt:

banewfn hole-ele [inputname].fchk
banewfn fmo [inputname].fchk
cd excit && baneov ../[inputname].log
cd ..
publish --pin excit
XHEAME 1% process iR FIRMAT ; ST 5 R R H THER, A 218 R4S K %process,
SR BT PA— 0 AZ RMESS 452
$td
&INCLUDE "mixins/normal-task.btfrag"

%control
totcore 8

mixins/normal-task.btfrag:

&FRAGMENT task_body

%control
totcore 4
totmem 4000

%process
publish .

FERAE &INCLUDE FrfEfi B R, Z/aHIRIEC EARSHEIER A DSL &R filan k)
RA(fH totcore 8, [AM{RE totmem 4000,

2.1.3.3 Jiy Bk
WSE L A] EREENEL B, R EZRE YR BN, . btfrag AT EEHE —/Af
e ZRA A -

&FRAGMENT process

banewfn fmo [inputname].fchk
publish --pin excit

WAL B RBEEE M EA R, BAERARSE; TESBEE X HHE
AR BN, MEA L btlib,

2.1.3.4 ESCHIAM .btlib
FESEH— P E 44 &FRAGMENT £HAK
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2 AEFSEHIXAIETR

&FRAGMENT control normal(ncore=4, mem=4000)
totcore [ncore]
totmem [mem]

&FRAGMENT process hole_ele(
dir="excit",
fchk="[inputname] . fchk",
log="../[inputname] .log"

)

banewfn hole-ele [fchk]

banewfn fmo [fchk]

cd [dir] && baneov [log]

publish --pin [dir]

R A 755 & INCLUDE:

&INCLUDE <analysis.btlib> as analysis

$td
%control
&INCLUDE analysis.normal(ncore=8)
%process
&INCLUDE analysis.hole_ele(dir="hole")
BN
document task_body process preprocess control mod
when meta param args batch text

Hrtask A[{E2N task_body HIfEE, doc AJfEN document IS, body /extrainput
A[{EA text MYRIFE; command, commands F1 cmd AI{EN process HIBIFR, HT %process
5 %preprocess {# A —fan S %|3£1E1%, process [ preprocess / command i EXA] ATEIX
WA E Rz EE M, Hth BRI STERMBREAN, @ires2EAAMERE, mrs

EANBEIR Y A A DSL,
2.1.3.5 S|
Sk SH ] BaneTask Z)7E /) [name] SHER:

&FRAGMENT process report(dir, file="[inputname].log")
cd [dir]
grep "SCF Done" [file]

VA SEu A

&INCLUDE analysis.report(dir="results")

AR :

« TEENMERNSEOVRESE, BURIN ZRHR S,
« AREREERME, REHEBSESRE,

o« BOMEFIEAMER] PAS TR R — A B PR S, i MRS =y ; 28051 RY
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FAEIRN 2 BoRE | FBEFIRES
o FERSESTER; [inputname]. [func] BTSSR ERTENEAESERLTERE
FFTELALEE,
2.1.3.6 JEMHS B E
FER[TESS — &FRAGMENT 22 Bij S AACHH :

&INCLUDE "base.btlib" as base

&FRAGMENT process wrapped(value="default")
echo begin-[value]
&INCLUDE base.tail(value="[value]")

PEPIRERT R IRTA I T8 B B A A R A an 44 23 1R L Je 1R SRR R A B TR 44
22, DRI N AS S TSNS SR R R

[Fl—ENRI S5 Fr BO] AE A% ARG I self. [ this. RISRIHEN EAETARE:
&FRAGMENT command pair(prefix="item")

echo [prefix]-first
&INCLUDE tail(prefix="[prefix]")

&FRAGMENT process tail(prefix)
echo [prefix]-second

TEEEANE FH a4 Fr BTy 5# ] namespace . name, MG 5 SRR TRTE
FESNTEIR, TR BABEAAN Fr B 3 T8 = BoR 52 %8 include 584K I f@AT,

2.1.3.7 XA BtY heredoc
2] %body / %extrainput A FFE AR, FHEISAHETEEH N RGO

$script
%program script
%body
&INCLUDE "scripts/run.sh"
%extrainput
&INCLUDE "inputs/common.inp"

text AR AAIRBEMYIE S : shebang, # 3R, $HOME, FEFHEAE %... THFH=E &
INCLUDE #i2RH; RHUTHEBRSEGE#, heredoc WEFIMEBR EFHIE, K FEHM &
INCLUDE AT

%body << EOF
&INCLUDE "literal-text.sh"
EOF

2.1.3.8 HESHIREN

&INCLUDE fE4 AT EIZERIT: a2, FRAFENF A AL IIEnn; s {Ee (e
ELMLMNEE “EHBIEER" BIESETRN, BiTesSIE4 LT E:

« A BERAIS TR B R SCARPLAL,;

20



BaneTask #X{1H+H 2 ARSI RIBEE

o TEESSHRNENS A4 22

» .btlib Rf#if as <namespace>;

o WHZHGER, RANSEEEE S

o ATERIMR, REFEREUEMTERAIIER include,

XENHIRE TEEATZ YAML, .bt Al .projbt include 1724, [AK1EAHFEA &INCLUDE
XA E SR, @i BRSBEE ., TENERAZRAERN, A[IE1T btool
expand task.bt,

2.1.3.9 HahFEA X

PRI &INCLUDE 4, et = B Z8A0F NS SRR SR E R NRHE 2058 . X
— MU EZ A TIRE R E R R HRF AT, NP EERS,

* extra.yaml
* extra.bt

XA SFIE R A TRk e &, RS EES5H, Hb extra.yaml tHHE{ER bt-
proc fork collect FYERINKIH, FI2KDy @foreach? 2LRIIAE S,

2.1.4 @foreach/@foreach? XATHJEI

@foreach /@foreach? / @end HT7E(ESSHLE N DSL @NTRIHIT X AR TR, BiEs
MEAEN—HREDESE EARIMESTL, BIATSEE %mod A B, BRIGIRINT:

frag:

- name: donor
select: 1-4
charge: ©
spin: 1

- name: bridge
select: 5-8
charge: ©
spin: 1

@foreach frag
$[frag.name]
%source opt
%mod
geom select [frag.select]
charge [frag.chargel]
spin [frag.spin]
note [frag.index]
%keywoxrds "nosymm [func-E]/[bset-E] [scxf-E] [DFT-D]"
@end

AR :

+ @foreach <collection> {§%% YAML 3k¥#(ek B 8h3F A2 IE 28 E

o JEIMATERE A DSL @M RISER R I, (Al $task £4.%mod %extrainput.%preprocess,
%process S EH A DLg | HRHZ &,

s FEREIHG—EK (4% .FERA], U [frag.name], [frag.select]; #HFAIT
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EARGErE, WA [frag.valuel,

o TR NEDNEREGITTEEINN— DM 1 AR [frag. index], KRR YAML #
H index:, tA]PAE#SIH,

o X TUAERNT B2 frag: 8B4, RAESH T [frag. totfrag] (2 fragment
) M [frag.totatom] (XHf fragment HYJRF£0,

 @foreach XXFHRE; HEAAKRE NI @end, fRITERES BRI,

» @foreach? <collection> FT/RANIEES: HESYFIAGFE, WEENMEIMESH B #%
PRI, ARG, HIPIE S S forkBL &,

fork RITE/G bR BAAEEM R EGE AN BB A, F—IXEMH, @foreach? HAEL

BREENEF, 5ERHAGTRHIU recipes/foreach-fork.md,

] DAE A B A E 2B 41

@foreach item in series(10-15)
$calc_[item.series]
%source origin
%keywoxds "sp b3lyp/6-31g*"
%preprocess
echo idx=[item.index] value=[item.series]
@end

TiHg

« series(10-15) SZAXEIE N 10, 11, 12, 13, 14, 15; H5K series(5-3),
Mt s, 4, 3 HFREIT,

o [item.series] 5 [item.value] #FFE Y mikk{E,

e [item.index] NHEHINEKD 1 EFE,

» @foreach? item in series(3-5) 5@ @foreach item in series(...) —FZ&
SRR, HERRE T “MNEEIR MR, BT 58— BIRE AR

» @foreach frag/@foreach? frag WM,

2.1.5 HAGRNGIA

5 AR NYIRITES T, s RN 220 MR R E

» %source <task> guess: AU A G4 ; ITETE N %source <task> 5 %control
guess true|<task>,

* %program other R %keywords "job=...": fENMIARIS; WITES N %template
+ %param, ENlother,

* %program script R %keywords (runner): {ENHIABI4; FVEE LN %runner,
P Uscripts,

 %control runif/runifdef: NEARFES; FRAEHINAEHIH %when,

o RO XN, btool lint AR EHIEFIVER A, btool migrate FJ#H canon-
ical DSL v2,

2.2 {L55Y4R%5

S PR PUEMLF LRI, B3 BWIRAR, MANE, TAME, AijEktH
FIES5 e,
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BaneTask #X{1H+H 2 ARSI RIBEE

2.2.1 {5 R%

ESHP R RIEL I THERIR, 5y, ARER, A, *hFehm AFI%
FECEHE, LFRERR, XLEFESSHERERMANS., KR workflow 174,

TRANMES RS

s %source: NEMFEFFEHEIUA, 5B LS BN _EIFKHET; 5 FCclasses i HA%E

ML T SRR A E TR,

* %program: fEERFIAEL,

» %control: FEEXEIR. guess, BZS USRI T4 AR/ SEBHIE T,

» %interface: FHH Gaussian External #2212 t& B2 &,

* %when:

faE RS A SR

* %keywords: FREFHCHITHATE; BMAKE I 3 BX NIRRT,

« %extrainput: FEFPAHRAVMIINEATEL; BAE X 3 A MR,
« %template: 87 %program other HIEH4,

* %param: 157E %program other 1 key=value Z%{,

* %runner: {87 %program script fY) runner /shebang,

* %body:

F87E %program script FIHIAIESE,

« %batch: FE5EZ W XYZ #LACFRIIFEL lane #, FYIUREERI AN S B, &R T script.
xtb, gaussian. orca. gamess. amesp. mopac. bdf. mrcc. maple. other,

o %mod: BEXARE A RRHEAL, EHIE HH AR A BN SRR P S i (L B EH S

* %preprocess: fEEFIEFIBITHIANZ

—

* %process: fEEFETFIBITEMLD.

* %meta:
* %plot:

%EEZKLO

fEE S RETHIFRIN,
FHS S EIMESS KRB artifact; BRIANDA self NEER BN, AERIHE(E

2.2.2 %source

BaneTask HY(E551ZHISCAREH A EZEEEILA, 12T & Z 15T LSRR THUE (T
%o %source HIT A B RTES N AIFEES LA, e ZI RREUENIN TS5 HIBRIAR
Wi 1%AE 2 BRI A SR AAPRRIR, HRZIAER 7> %when SRS L5544 BTSN AU BRIA

2.2.2.1 JRIBHEIA S AL
457 case AP caseA.bt, BaneTask &#ZME LA NIFTE caseA. btf[A H RERIF AL

AT :
caseA.
caseA.
caseA.
caseA
caseA.
caseA.
caseA.
caseA
caseA

=

L XN WD

Xyz
gj f(Gaussian fii \)
com(Gaussian #i \)

.inp (ORCA/GAMESS/MAPLE i\, ZXHFNZIRSN)

aip (AMESP i\, #2ENAEIRGND
log (Gaussian/ORCA / GAMESS / MAPLE it H&, % XERZIRAN)
aop (AMESP fiith H&, % XtFWEIRAND

.out (ORCA/MAPLE /MOPAC F#itti H&, AR
.gms (GAMESS #i AB#H, #SCERNZEIRED)
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A AN AR H FEREERIE S, REESTE Y H1 TAE H R A% R —r &,

SRR A =205 17 i H SR LA B2 A S R AR R ; XYZ 1%
B di e iR g —mi, XYZ 28 47 key-value metadata i]’5 \ normalize.yaml/extra.
yaml [ define: XI; B HETNERA. IRAK. method. termination Z{EEMEHN
fEtocBdE IR, 5 AR define,

K, .gjf 5 .com AJDAELE fragment {52, BaneTask =ZA1% M8 Gaussian fi A K%
UBEECAEAR, AT, B BEPAMN fragment 3%, #H T4 R E S fragment 25, 1BITHIIER
1t case R E KA extra.yaml HHINE ABEEH R frag: £ (F # BEGIN BANETASK
AUTO FRAG/# END BANETASK AUTO FRAG ¥rid), B BN E name, select. charge.
spin. index, PAN HZ#NFEM totfrag (& fragment #0) 1 totatom (Z4H( fragment [
THO,

2.2.2.2 %source FJEABEUYE

%source origin

%source restart

%source Xxyz=seed_geom

%source Xxyz=seed_geom frame=2
%source opt

B IETE XA

 origin: f#H case R A, ElE %source N5 [F T origin,
« restart: YA HRPOFEEH ST U, HEREEHEE LHR
A fail/ H3%,
« xyz=<name>: {§if case tfREHX NI <name>.xyz,
« xyz=<name> frame=<N>: XfZMi XYZ S/, BB N WFENLAISKIE; N4 1-based 1E
B
o <task>: i LiFE55 <task> BYERH SO UL, 2455 RN R BRIAKH,
Hrr) restart kW H TEFRWGHISE, SEEENIE Bt ES0BRERH S
AIESS H sk s s /N A
YRR XYZ HE KL xyz=<name> frame=<N> [5f, BaneTask <{t8 <name>.xyz {52
XYZ, FIEBGE N WL (A 1 FEETHED 7 S w55 A9 LRI,

2.2.2.3 _LEIHESSVE ) LSRR IRIN (e
2 %source <task> ¥g[A]_EHESH:

Y %source $5MA_FFHESN, ZESS B CYRIESKEYIE,

o % FIHES AT %control finalgeom <xyz-file>, W REftIeiE TS5 H =%
) <xyz-file>, FHHEZ SRy Lifse iR, SEN A S FHESR LR aH M
2 HEB HEIE R &R,

o # LIRSS A A finalgeom, LA SRIFE AL SR ER Lilf(E55 H Y task.
manifest.json / workflow Pt ic 3% B 3t S0 %ok /DIXEE sidecar, W [E] IR 5
<task>/<task>_<origin>.log,

o %when 5| F_EIFEE RN, BRMKHESSBEIDN %source F8E LSS
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2.2.2.4 WU

—/MESH BT L NI, 7T %source B (T4 E, geom FRFE LA, geom.
<slot> R LAl

$compare
%program orca
%source
geom Raw
geom.reference Product
%keywords "NEB-TS PBEh-3c"
%extrainput << EOF

%neb
NEB_END_XYZFILE [geom.reference] # R&SLEH
end
EOF
(SERY WOk
geom[.<slot>] <source-ref> [option=value ...]

<source-ref> 55817 %source AR —ERIEE N, AIHL origin, restart. xyz=
<name>, xyz=<name> frame=<N> B¢ L{f{T554, PIESRIRAZ HAa/ N RG], K4l
Origin B{ Restart RUESIRIE N EETES 5 H.

BATHIRG ELAFEF

%souxrce Raw

FT:

%source
geom Raw

AR BAE AR -
o FEAEAT BB LTI 20 F I FE B geom, geom.main AIYENMIARIA, ERIHTS

—%5 ¥ geom,

o <slot> DATFRIFL, HEER ST, BT, MILNETR; BhEsa—HH/NE
Z 5o

» FTE ML ST ERRS B al i AMHi5113%, FE1E matrix, @foreach ML E 4N [HE
PRE,

o BATUMSZ T AAAR, FfATAT B e, A IS %mod charge, %mod spin #1 %mod
geom HAERT 3 UA geom, FHBH LA X BEFARA T TLATHE L

» AJH charge.<slot>, spin.<slot> 5 geom.<slot> select/remove B &K%
JUAl; EFR slot A40EH %source FHH, .main A[YE N AR, ERMEHESKE
NI LA A,

« %mod FEf charge2, geom2 A& HR; BFHAARELEIZITI S AR, basisset,
freeze, oniom, fragment SFFEF 4 AIRVENIRA A B3 UAE X,

o OIBTTIN RS, B, YRz gEana) L, AHRYE slot 455 NEB. QST2, &
EVEHR AN BATEFRE G X, BARUATH S Bk IR 55 (R, BB P 5 Im e
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pan, PIEANKEEETLAIRIGEOL N IR S 45

$compare
%program script
%source
geom Raw
geom.reference Product
%mod
charge.reference 0
spin.reference 1
geom.reference select 1-20
%runnexr bash
%body << EOF
printf '%s\n' '[charge.reference] [spin.reference]'
cp '[xyz_file.reference]' reference.xyz
EOF

R 25 H %mod J&, JUMSAE(ESS S R eV ubRiE XYZ:

<task>_<origin>.xyz
<task>_<origin>.<slot>.xyz

HBNJLMT <task>_<origin>.<slot>.xyz =fRH, A, ML EU54L comd-only il
fiH, FJUAE stem X <task>_<origin>.xyz J& THESWME~Y; HENELRERF
N, E AR ASHE. workflow (a2 AT H, A2 restart 8¢ source G 4F
RE TR, BaneTask TEALSFS =Y s GER G B MR, XTB DA% XYZ 1ERIEFREA,
A SER, SRR [xyz_file] WESFRES A%,

FJ UM RA SR, FERRMER main 514, B LA H G4 slot:

NA FJLAA FIUEAANE  HBLARA

AEFRIE [geom] [geom.main] [geom.reference]

YHMES HRHFE XYZ X [xyz_file] [xyz_file. [xyz_file.

% main] reference]

FELfr] [charge] [charge.main] [charge.reference]

Hle2 EE [spin] [spin.main] [spin.reference]

P NDOS RS [uhf] [uhf.main] [uhf.reference]

RIRHGIR [source] [source.main] [source.reference]

JRF2L [atom_ [atom_count. [atom_count.
count] main] reference]

[geom.<slot>] HELEAFRTT, FEE XYZ IR FERIFERST; [xyz_file.<slot>] 2
MEMES HRAN X4, FEEZSIH LTS ES, [charge.<slot>]. [spin.<slot>],
[uhf.<slot>]. [geom.<slot>] 5 [atom_count.<slot>] ¥z M%) LA H scoped %mod
G ER&ME, HP [uhf.<slot>] TN HIEZLEE K —,

A B AEMGE R] DA 28 = NG 82 L0424t [geom2]. [xyz_file2]. [charge2].
[spin2]. [uhf2] SFEFH4%; BFA UG E BT 20, 3 U EE N E—D. EXR
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E55 SRS EF 44 slot,  JRESRAREGEE NI+ 5 2 5 Mo

IX L BT RF AT i A SSEEEAIR ik A, XTB S84, script 1IE X, other Bt NS, Hi
[ MR FIBITHIN A, geom, xyz_file, charge. spin. uhf, source. atom_count
KHMZ TR E T RAERES, THEH define:. matrix sk %param B &, 5IHATE
1ERY slot BEPHE R G0 ST 2 TEAE S MR B B BT,

task.manifest.json IR RIFA I, MEHTEAIE. BT, HHELCAN % binding SKFRM.
FBIRLTEAL %mod B3R ; HAETRE VIS A S N staged_file, comd-only Fill#ran <l
A R SAERIF A BN B %mod ARARZZALIN TR E O eryan 42K, @R IEED staged
I SR IHE AT, restart SRIFNICREEHPAE, ®/DA] HIE BRI TR E 0 IR W M55
— s

2.2.2.5 FCclasses &5 {b iz k5

%program fcclasses AL TJUAONEIA, Mg ERZHE iR, BREFENRE SRR,
XRS5 NAEH 21T %source:

$isc
%program fcclasses
%source
statel td state=S1
state2 ut3 state=T3
soc soc-tddft pair=S1,T3 component=prefer-ms
%keywoxds "isc(both)"

TR
<role> <task-name> [selector=value ...]
SR AT R
fat = &
statel WA REAE— SRS
N
|
state2 F/h—A, AlE  YEIERNERRES; 81 state2 2alfE— 1%
1=}
soc A%k SOC #ath s Al @b Y SOC B
nac Ak LR A . BDF NAC #itHi B ATt gen_fcc_dipfile
A B R
eldip Al PRI AR SR ATt gen_fec_dipfile & H#09%E
magdip Glpis WL ERIE Bt S, BnT it gen_fec_dipfile ¥V EdE
nrcoup Al FCclasses scalar coupling 24
asset Alik, AlEE g teE AR E M 2L H SR EE S
AR T
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AR TEH ANl

state= BAFEE SRR, HaTalE] so, s1, T15F state=T3
singlet/triplet root

pair= HEfl. NAC. SOC & scalar coupling 4FEZIFFESK  pair=S1,T3

file= FEtftEE LTSS H R NBZ 2 B8 E file=result.fcc

artifact= 1% [jif manifest/{£55 H &I #&12. basename B{  artifact=td.
stem 4/ ML T fchk

component= SOC 77 &KH%: prefer-ms, prefer-xyz, ms-only, component=
Xyz-only prefer-xyz

variant=  BDF NAC fiiA: BRIA corrected, HHAJHY raw variant=raw

as= asset fE/F L B RARIZ AN 4 as=custom.dat

gERIk %source H5 | LSS A2 B 8t AKHi%5% ; (£55E @44, matrix f1 @foreach
RS AD ME X AT S A ANER ST ', 2/ MEE S TEEE—ER, MAERS
H| I HFBSRANFE file= BF artifact=, FSEEERERPE DM,

HE state2 i TF—IRFEHZNRS:

%source
statel td state=S1
state2 utl state=T1
state2 ut2 state=T2
state2 ut3 state=T3
soc soc-tddft

ZES IR S1 5 11, T2, T3 BfENk, HR—ACARRSMNREEARFR S, NMAEXN
NWYEE RN pair=, HENESX RICH —MNEIE,
2.2.2.6 restart [ Tf15m
%source restart fRMTAING, ¥ LAIMESHEHRFLUTES THBA fail/, faill/,
fail2/ FH*:

« .gjf
* .chk
* .1log
e .inp
* .XyZ

AT AT IR EERTRVES AR, FHOuH— 5 AR H S B W5 H SRR,

2.2.3 %program

%program 5 B Fi 55 R MR — 285 A\ ZERiids. EAMNIRE B4 AT SRR B
RTE %keywords., %extrainput. %template, %param, %runner. %body. %batch 5 %control
guess MR o
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%program gaussian
%program orca
%program gamess
%program amesp
%program mopac
%program bdf
%program fcclasses
%program mrcc
%program maple
%program xtb
%program script
%program other
TP 2RBU AT
KA AR ER B
gaussian Gaussian BIA X/ *.gjf %keywords + A% %extrainput
orca ORCA #i A * . inp %keywords + A% %extrainput
gamess GAMESS f AL * . inp %keywords + A% %extrainput
amesp AMESP i A *.aip %keywords + A %extrainput
mopac MOPAC #ii A3 * .mop %keywords + A% %extrainput
bdf BDF S A *.inp %keywords + A[iE %extrainput
fcclasses FCclasses W, My /EWHFRS *. Z5¥91L %sourxce + A]IE %keywords /
fcplan 53088 %extrainput
mrcc MRCC [&%E %1 A MINP %keywords + AJJ% %extrainput
maple MAPLE fi A * . inp %keywords + Al %extrainput
xtb FRUELL * .xyz 5A1% * . xcontrol %args + A% %extrainput
sidecar
script POSIX *.sh B, Windows *.bat %runner + %body
other HS R AR AR AR A %template + A% %param
A45 B shfkT

» %program other 5 #%

%% %keywords "job=... key=value"; MMt SR ZE I,

btool lint & HMIEERIER,

* %program script BIEZ M %keywords f§7F runner; N{#H] %runner,

o RIEFFEE %program i, BRIAEFREUNN gaussian; H1E5 RigE %axrgs, HEH
Gaussian / ORCA / GAMESS / AMESP / MOPAC / BDF / FCclasses /| MRCC / MAPLE / other
| script BUEIARGIR, N 2R STEIZAESHIEN %program xtb IFLEHTER,

2.2.4 %control

%control F—2ATER, F TR S BTSSR A T BT TR I B IRAN A THE I 00, R 5%
TR ETE %keywords, %args. %template /%param B %body FHi A FEH; %control
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HROE. PNITF. guess T LA THIEHITT R, SKRFLANIE

%control
totcore 32
totmem 96000
gpus 1
gpu_type A100
gpu_mem 40000
guess true
waitfreq false
alert true
localfirst true
externalinp true
verbosity p
geom check
finalgeom alllast.xyz

HA 7 AN HE S TR R B LSS S ARF, U0 [rootname], [taskname],
[inputname]. [originname] 5 [sourcename], XiEFT guess <task>, finalgeom
<xyz-file> DL GPU KB B gpu_type; |41 finalgeom [inputname].xyz XTE{ES5
opt ACFRJEEER mol . xyz HH#ENT A opt_mol.xyz,

2.2.4.1 totcore <N>

totcore ATHEEM BTSN EOEL, ZIESR RS2 AN A T AT workflow SkERAHEY
nprocs % &; MOPAC i A\ SH'E 5 N THREADS=<N>, }78 % %keywords /] THREADS; X
T other RAUES, BSH—DBEHEHRSEHN nprocs, MTPRIEEANR A S SEFR I E %
TR —E

2.2.4.2 totmem <MB>

totmem FTHEE Y RIESHIERNTE, BN MB, X T Gaussian, RESEHEANZEST AX
MHINTEIES; *T ORCA, RASHRYE totcore HENHE maxcore = totmem / totcore,
GAEARIEE totcore, MIZENTFHITAE; KT other BT, EMAF 2N ICE S MR
ZHHE memoxy, FIFTERENEHESIN[EIX B S maxcore,

2.2.4.3 gpus <N>

gpus F THABYEMES FEMN GPU &, ZELFEIENEL, 2E A .burk LFfHs5H
local backend / local queue FYGEIfENT; RE % 0 403, totgpu ZHl#.

2.2.4.4 gpu_type <text>

gpu_type T Id5% GPU B Salul AR, HIU1 A100, H100 B B e o7 XR%, 1%
FEFFIBITINE S SRR, SERRAE AR5 H 8 & AR Gr el MR 52, gputype 254,

2.2.4.5 gpu_mem <MB>

gpu_mem T4 GPU BAFFH RIER, A MB, ELFRINEL, 25 A .burk 3k
HRFE A s AR A S AR . gpumem 251144,

2.2.4.6 localfirst [<bool>]
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%control
localfirst true

localfirst &Y H{{ES5H) local LsEHE R, &fF9 localfirst: true 5 AN . bwrk
LR, BUEA/RMEFN T true; tiE5Z true/ false, yes/no. on/off 51/0,

btrun /o 230 backend, profile, queue, --no-local SRFERBLAK; bf5, &
i local target RETHEA 0. INFERT GPU 183K, HATRRBIRIEZIRT DA RIES, BB RERE
local, # local F{EAEEIEIT, btrun NEE A IZIEREESSHEE local file queue f5TH, i
SEAZEE I target / queue EFRG, FILZIFRESRENBA, WEMNMEETS, £
HOA N FATHE RS ) 1 A IR H R 78 Rl — 1 local FAFIH,

MESIBITHEH btrun 4 A E EERIAS AN, local 524 i scheduler allocation FTfER
HA N HARDEEIE, A 2B S ERALH local profile, HiELESARILES)
&5 local; AT localfirst: true LS ARG LR “RISZ BT 174,

2.2.4.7 guess true

= guess IEHBEN true I, W] %program 4y Gaussian, RAZIINL source Xt i
£ . chk K2 fUSUHHEN %oldchk FSRIR, FFERS G T B8NS guess=read; 4N
4 %program > ORCA, WIEERINE source ATx MATSSH . gbw SXEEAER %moinp HISRIE,
5 A Guess MORead /AutoStart false, WIE guess JGERFEAYZHAAEZ(E, WSHHH—
BN N guess <task> B,

2.2.4.8 guess <task>

%control
guess opt

Y guess JEHIENG HT 50T, BaneTask SEIZAT SN 24 B (55 BIFE I35 BRI FICR I
ZRIRES SN IBITIN R &, JFHHPI/E BANETASK_DEPENDENCIES IRRAS & H; X T
Gaussian, A R# = oldchk F5[AIZIESS HR FAMAY . chk X, DMEEHEARER; X
T ORCA, AEREFEE A %moinp "../<guess-task>/<guess-task>_<origin>.gbw", ¥
£ %scf S N Guess MORead 5 AutoStart false, PAE I _LiiF . gbw,

guess HIEMTRINIZ: K5 guess ITINA S A guess; {E true INE HERVCKIR; Hith
E=ME (FL4F false) 2HANN guess <task>, WNFEXM guess, EMIFRIZIT,

A — 27 Z A guess HHAT R H N ZERKZR E#%5 At Gaussian 5 A oldchk 5 guess=
read, ORCA 5 A %moinp. Guess MORead 5 AutoStart false, E5F2/F guess i)Y guess_
converter ER ALY, other 5 script (MR MHIE X, TLiEWAER, T3 guess
<task> #SHIZTESIINIBITIHKH

2.2.4.9 guess_converter <mokit|multiwfn>

$sp
%program orca
%source origin
%control
guess opt
guess_converter mokit
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guess_converter f5E BT VG FAR 5 U, 1%L G TER — %control H/E A guess
IFAERY; FTRMEDN mokit 5 multiwfn, K/NEARGUK, multi-wfn 5 mwfn &V9—00 mul-
tiwfn, BN none. false. off. no BX 0 & F45#u8s,

X guess RIFMESS YFi{L5%5)E T —f K, BaneTask f#HiZfEFMIREA guess ML,
guess_converter R 5MAG N, XFRIBTETHHAT:

KiIFREF  HirERF  mokit S multiwfn 5% BB AITHN
Gaussian ORCA fch2mkl f5#2 Multiwfn SH{ .mk1, ORCA i A\ fi FI At
orca_2mkl ... J5#orca_2mkl ... <inputname>.guess.
-gbw -gbw gbw {E2H %moinp
ORCA Gaussian molden2fch /5  Multiwfn S . fch, Gaussian i A F A 3
# unfchk J5#% unfchk <inputname>.guess.
chk 7£9 oldchk
Gaussian GAMESS fch2inp Multiwfn 5t H#Ar GAMESS .inp H
GAMESS .inp FEHRERAE AR, JRLETIAL

H B A I %keywords
| %extrainput HHJ

GAMESS J##1d]
ORCA GAMESS molden2fch 5  Multiwfn 5S4 . fch, H#FR GAMESS .inp H
% fch2inp S GAMESS .inp  $#edsdEk, JHERLL

H B S %keywords
| %extrainput Y
GAMESS K

A5 N HAMES K pre_comd 5 . bwrk FACHEN B, TiAZ1E banetask T EL
AT, IBITINRTRAEIET benv mokit B¢ benv multiwfn fIZXI N T.E; ORCA HFRH .gbw
AR FEE 2 T AR orca_2mkl, ORCA {ERRIERS, RIF(LSS HRHFEFLE <guess-
task>_<origin>.molden.input; ORCA workflow =fE EREF 72 H. . gbw FELERS B2
Az %S

GAMESS HFrI&E MIZAIINE guess XX Gaussian £ GAMESS 5 ORCA %] GAMESS (1
#4t, BaneTask M EIRMESM AN AIESS, HEEHRERTETUCIER BLOIEE <inputname>
.inp, Bf/G, %keywords 5 %extrainput HR]fEHTN GAMESS section Y3 I8 5¢ H in <= DA
keyword mod JER A XM ASH; $DATA 5 $VEC AMERLIEREIFAI TS5 A,

2.2.4.10 finalgeom <structure-file>

%control
finalgeom alllast.xyz

finalgeom AT/ BH Y HIAE S5 7 AR U S 44 1O 78 S BT 55 B9 =127,
%body. %process EAIMBIHAT N YHi{ES Ha, XIHFER R U E1R, tha] DUEHEXTE;
TR B AR 4% Y BTAESS H @i, 2 r] DUR SCRFI XYZ, RBF A s rmit & 1
H R LA SRR I % %source A8 RSG5 fEATHR 2B,

NG, MHAMTSSET %source <this-task> DUZAESVEN LA IRT
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o RiEM <this-task>/<structure-file> B LMAEE;

o IR DUX S SUE A AE R E N SE RS

o BITHHRHIK 2, %when completed <this-task>, completed allothers 5 finalize
FERCHAIWTHS = R 2 R B E R TE AR ;

o MRS XYZ I, AT BIEte S IE XYZ R RINACEE ; #5 —ATI A SR At AT
B EA EEEE, N#EHBIAMEe 1,

HRIFIRZLL %program script BUIMIBIRF L= H— MRilE XYZ, AERESITETES

BENZJ LA L

$magic_geom_generatox
%program script
%control
finalgeom alllast.xyz
%runner bash
%body << EOF
cmd_that_calculate_xyz_as_you_want export.xyz
cmd_that_write_chg_spin_kv_in_metadata export.xyz
mv export.xyz alllast.xyz
EOF

$opt
%source magic_geom_generator
%keywoxrds "opt freq b3lyp 6-31g*"

I, opt £S5 ¥ magic_geom_generator/alllast.xyz ¥, FMiZCHFi2E
JUA; magic_geom_generator AGHMHE script 155, KA FHMENMEFHE, REER
PASHFITE xyz X, #ir] AVER il %souxce,

2.2.4.11 waitfreq <bool>

%control
waitfreq false

RN R, BaneTask EEAE Filf HE R SEMIRERAIMIT S B4R, HixIiik
EON false I, KA HEXH AR S BIIERE S R RS, X—IETES
T RS A Bk b PR = BV BRI S ER B T M, REHEFHESH
Wt IERSERGERE, HuiES AR AARSEAE AL,
2.2.4.12 alexrt <bool>

%control
alert false

alert %l workflow X Fan RIMAYAEEL T, ERIMEDT true:

e alert true: workflow R EmIREIR/E AN RZIBHIY; # B E BANETASK
ALERT_NTFY, FanRMIN BN M ntfy 35814 JE 8 A,

» alert false: workflow {425 H BANETASK_MAIN_RC £ BANETASK_MAIN_OK, Hkid
ntfy @A, HERZIRHEEER o,

ZIREEGALE R E AR B SIS B BB S, AR EILINREE
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AGTERBHILM, N AARFFERIARY alert true,

2.2.4.13 verbosity p|t

verbosity H T2l Gaussian B HATHIRTZRIE, HA p XM #p, t XM #t; HARIZEBHN
23, DBRINGE P Y #o IX— eI 3 B 1R AN R PRI B2 ) it 2 TS PR ) 2

2.2.4.14 geom check

%control
geom check

geom check HXf Gaussian A&, T M S EREEBU UL, BEHE:

o YHIHESSE KT SHER guess <task> AN M E s

o HHHEITHMAL T geom=check / geom=allcheck, 4:f2s< HaNE geom=check;
o EERAE|R] PR guess K SRR, BN RS EERE,

ZIETUE S 1E Gaussian 2 EHUTAIK E RS, BRI EULE T UAIRIESS .
2.2.4.15 externalinp <bool>

%control
externalinp true

Y externalinp ¥ true B, BaneTask Y HFIESMUN “M A HIMNTIRAR R,
FREFIH workflow $fT” FIE55:
o NAEBFEE A
« [HRIEHE S H workflow F£IB1T64;
o FYETE SRR AR B BICECR A S, workflow 2 EERALAE X4 E53 _Fis
B . B8 RERIBITIAR;
o RIMAT DA “A2 BOZ BRSO 5 A S ISR 4 %preprocess, HMTTIIAR B fh
HNERRR T
XIEHTU TR EE5mABINBIARES, (2 workflow, VEE &G4
BaneTask &1, #AHILZIL %preprocess S5~ iUl opt_origin.gjf. sp_origin.inp
B HARF SRR B SIS F, FEH workflow HHIY E v @ SE PR T,

2.2.5 %interface

%interface A TH—/ME55 A AN Gaussian External #4245, 861k % —4 Gaussian
£S5 R R AEE RN & AR I SEG EARGNEBRIRNAES H R,
A e workflow, % 1THZRE LA K Gaussian % AN 32HX provider BLE, F7EX4Ri{ESS
H3E ! qc2916_external FLE XA External /F a4,

BIRUR

%interface provider
%interface consume <provider-task>

XA NG

* provider: gaussian. Xtb, orca. gamess, amesp
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* consumer: gaussian
HAhi%e

» 4£A% consumer B, BaneTask <7 BANETASK_ENVCONF_PATH H#$X provider Xf {1
AR E, Gaussian/gl6 {#/H g16.conf, XTB i xtb.conf, ORCA {#/f oxrca.
conf, GAMESS #Z/lifF#1KX gamess.conf, gms.conf, AMESP f/ amesp.conf;
S ERAIMNY g16_backend. conf,

« provider ¥RIRHAC & /A 2 4L ENV_SETUP F19EZS RUN_CMD_TEMPLATE, FC&E X AT
fE. §/ME—"7E. RUN_CMD_TEMPLATE Az sifiRi% A 5| I A SR, consumer f£
b NAE T B L R ZR L

« External /B aIIAZIE21TF &4 AL Linux f1HAL POSIX PR35 Bash 48, Windows
i CMD HEACERIA, JFaIIA ST provider [ ENV_SETUP, Bfif5 /83 qc2g16_
external, AMIBEMIEFHIFIEH K B R —ECE SXAHY RUN_CMD_TEMPLATE, [Xlit
FEF & 12 wrapper. MPI /& afj#5 K1 8 7€ [A] SRS AT5 7R 35 18 455 1 env BLETE 3 ; Windows
BLE N CMD 15,

o WU IE S BIALE: Gaussian i A f£H consumer Y totcore / totmem; qc2g16_
external FCEEH provider [ totcore / totmem, RiZERMIEZE| consumer; 4 h%
workflow i, #Z%5 SNTE 5 BIE consumer 1 provider FRAAE, DMFIEVEE 28 H ik
I IREENSE =N INIE T, F—MIRIRERETZ 0 25 Lk, MIERAR S BN ARSE PR
IAIRE L NINE

« consumer fJ %keywords AI{# [ [external], 4= pHF ok Y {55 H % #H A External
JEBHIARRSZ

+ consumer f %keywords 1A f#H [external_config] 1 [external_launcher], 4}
51 AR qc2916_external Bl & & MESIIA S 4,

» provider #J %args. %extrainput 5 %extrainputs HA[{#H [charge]. [spin].
[uhf]. [xyz_file]. [derivative_oxder]. [derivative_order_int]. [deriva-
tive_keyword]; £l qc2g16_external Af B <MLEt A External 181781 &5 07T,

» RUN_CMD_TEMPLATE Z= /D475 i ${ACTUAL_INPUT_FILE}. ${ACTUAL_INPUT_
FILENAME} BY ${ACTUAL_INPUT_STEM} > —, ${ACTUAL_OUTPUT_FILE}. ${AC-
TUAL_INPUT_FILENAME}. ${ACTUAL_OUTPUT FILENAME}. ${ACTUAL_INPUT STEM}.
${ACTUAL_OUTPUT_STEM}. ${FILE_NAME}. ${BASENAME}. ${WORKDIR}. ${CORES}.
${TYPE} SWEFH| qc2g16_external HIETTHA L MFT,

« A XTB provider 7 ZHSTHIS KRS 5hd 2+, BaneTask £ %args. HzfI#h55
f¥] charge/UHF S8AN FEZEH —GHH2IBIAEMH ${ARGS} /| ${EXTRA_ARGS} ifi/
#¥; XTB FJ RUN_CMD_TEMPLATE & AXM N HAFZz—, MAERERERM,

« ORCA. GAMESS. AMESP #1 Gaussian ) FHERIE A% B A, TER SR
FRIASELE AT, 251 ${DERIVATIVE_KEYWORD} Z2KMJGH%E H env SAFF,

« SBUES RAE RS — H04F {{derivative_keyword}}; DSL HHA]E [derivative_
keyword], EAKEITEE qc2g16_external fR4fE [program] kind I Gaussian 1&3K
I SEN BT, xTB FREE. B Hessian &R D FIEIFANEFFFH, - -grad fI -
-hess --grad; BEEM energy sidecar BEHL

* Gaussian provider i %keywords #7145 Hi /50 Gaussian FY77 1%, B4 K H A route 1%
B; HAEAEE [derivative_keyword] B {{derivative_keyword}}, =
Banem, FHEEAEREE N g16.conf A RUN_CMD_TEMPLATE; &G H %in-
terface [EE A formchk 2 A {{input.stem}}.fchk, I formchk ZEA env [
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AR

« ORCA provider Y %keywords fE% ORCA T4 MH, HHPREREE [deriva-
tive_keyword] X {{derivative_keyword}}, XS HINENM {{derivative_
keyword}}, fif Gaussian GEIZRE & . 1% 5L Hessian 1% K53 5lI4E % SP. EnGrad 5 EnGrad
Freq #i A

* GAMESS provider fJ %keywords 5 %extrainput {5 GAMESS section S A {# ff],Bane-
Task 7EAERK qc2g16_external ECEN IE NN RBES, & %IF R HESSTE GAMESS
USERSCR I EAEFAZIME, qc2g16_external £ AN 2% Gaussian &K B3I E
$CONTRL RUNTYP=ENERGY. GRADIENT Z{ HESSIAN,

» AMESP provider i %keywords £ | 7517, %extrainput {EN % H5ER A section,
SRS MITHEE R EITNZE, force B numfreq; Hessian i numfreq, PAE—0R[E]
Gaussian External iR HIRER., “FHr&5H9HEE 1 Cartesian Hessian,

» XTB provider £ H#lI#55 --chrg {{charge}} 5 --uhf {{uhf}}, FRIE %args E&
TG HON R T,

« XTB B SESEFIFEIE N ${ARGS} / $ {EXTRA_ARGS} : Gaussian i& K EEER N - -grad,
1EK Hessian AN --hess --grad,

T

$interface-gfn2-xtb
%program xtb
%args --gfn 2 --chrg [charge] --uhf [uhf]
%interface provider

$external-xtb
%source origin
%interface consume interface-gfn2-xtb
%keywoxds "opt(nomicro,modr) external='[external]' freq"
%extrainputs << EOF
12F
EOF

Gaussian provider 7~ (JMN= Gaussian JiH 5 —E g16) :

$interface-g16-backend
%program glé
%keywoxrds "wB97XD/def2TZVP nosymm"
%control
totcore 16
totmem 32000
%interface provider

$external-g16
%source origin
%program gloé
%interface consume interface-gl6-backend
%keywoxds "opt(nomicro,modr) external='[external]' freq"

Gaussian provider E %% | BANETASK_ENVCONF_PATH ¥ g16.conf: ENV_SETUP
#4611k Gaussian 755, RUN_CMD_TEMPLATE R 574047 F Gaussian ¥, %interface £+
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i B e [ VA FH R — PRI R Y formehk; RRRZEMA RVFEIFISMY g16_backend. conf
BB IXEE X,
ORCA provider 7~ :

$interface-orca
%program orca
%keywoxrds "r2SCAN-3c def2-SVP"
%interface provider

$external-orca
%source origin
%interface consume interface-orca
%keywords "opt(nomicro,modr) external='[external]' freq"

GAMESS provider 7~f):

$interface-gamess
%program gamess
%keywords "$CONTRL SCFTYP=RHF $END"
%extrainput << EOF
$BASIS GBASIS=STO NGAUSS=3 $END
EOF
%interface provider

$external-gamess
%source origin
%interface consume interface-gamess
%keywoxrds "opt(nomicro,modr) external='[external]' freq"

AMESP provider 71:fj:

$interface-amesp
%program amesp
%keywoxds "B3LYP def2-SVP [derivative_keyword]"
%interface provider

$external-amesp
%source origin
%interface consume interface-amesp
%keywoxds "opt(nomicro,modr) external='[external]' freq"

A% consumer {£550F, (155 H R SEIM BRI sidecar:

* <origin>_<consumer>.qc2g16_external.conf: qc2g16_external ECE {4, Gaus-
sian provider 2HX {{input.stem}}.fchk, XTB provider i2HX gradient / hessian,
ORCA provider $2H{ {{input.stem}}.engrad / {{input.stem}}.hess, GAMESS
provider ZHX {{input.stem}}.dat 5 punch/dat sidecar, AMESP provider B #f#
MrEHH *. aop,

» <origin>_<consumer>.external.sh B <origin>_<consumer>.external.cmd: {&
%4 Gaussian External (.. .) HIEZIHIA, POSIX M54 AL . external. sh, Windows 4=
% .external.cmd, IZMIASCHAT provider FRSRECE A1 ENV_SETUP, FHHH qc2916_
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external; AN HFE—EE A RUN_CMD_TEMPLATE 5 AHi—* sidecar,

HhER B LA RRF B9I81T H R EE N consumer {155 H& R . /external, qc2g16_
external 2 HaBIEIZHF; AMHIMNERRTF@MA. frfEfdl. B, Hessian. dat/punch
TR R SCF YRR Erp, 5755 consumer E55HYH M H 5%, External BLE XfF. B
A, Gaussian #ii A5 Gaussian i {50 TF consumer 1155 H 5%,

1 provider 725 completed allothers FFHZESE S, tASENMALIBITES
NIEH workflow, #5 provider (5% EZE A %when completed <provider>, {y&#K
M98 AR MR T EEIEE RN,

2.2.6 %when

%when FTFIEHHES B2 EHNERNEK, /& BaneTask i EELFHIENHIZ —, &
R RN RS HENE T B, SR RN, B, an ST workflow CREFARAZRCR
o EALTARES] LR ERES T BRI,
2.2.6.1 BEEX
%when BRI ZAT AR, WFFRATE K, 21THEAEGEERIA—HFTZRN R AIZH, M
LTI ANIE 5 T BT
%when

completed opt

{{ opt.nimag }} =1

{{ opt.imagl }} < -500
R TIE R

%when {{ energy }} < -100

2.2.6.2 &R

%when EIEMT:
when-block = when-line+
when-1line = Oor-expr
Oor-expr = and-expr ("or" and-expr)*
and-expr = unary-expr ("and" unary-expr)*
unary-expr = leaf | "(" or-expr ")"
leaf = "defined" value
| "completed" task_name_or_pattern
| operand op operand
operand = literal | placeholder
placeholder = "{{" ref "}}"
ref = task_name "." key | key
op e B B CU IR L I L B

SRAGI G DA TR : 24 %when 1T Z A% AND 208, BATH and ILSESE T or; AJ
DERIESERDH; <0 <= > >= BRI MERRESAT NEUE; T =, ==, 1= 1EMM0
ANBUER T RUE LR, SN T4 B b
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2.2.6.3 defined [NAME]
defined [ENABLE_TS]

24 [NAME] R BEH 5 CAMNT h BIAERN, & FEIHIE N H, Fit, defined &
AR AE define B & ELHEML, MIMRER S B AN AES 773

2.2.6.4 completed <task>

completed opt

completed <task> HTREIEE LIMESZGCETH. BINEN T, BERERES
MHEXHFEHCIEESR; SERAINISEEUES B IS1T77Y), &&H TR RN
INF SR A2

= BIMES AT %control finalgeom <xyz-file>, completed <task> BN
EIZES HRHH <xyz-file> BEFEE, X—MNFEFEEH T HIEERFF VLA S

completed HJEHFRA] PAG K shell XUSHESZIBALRF, X+ * 2 5 [...1:

%when completed opt_*

S HREHIBEAT, RAXMELAES XA S RS HILRES 4. HIA VLA
Ui, SAFHEIAE; A TR A SRy %when $EERTTHRIES, XEEARERN 7 SZ 2 M
HRTAFRIPHZE SR S HERR; HORIEACESS AU 2 & B Y52 CHE: AP finalgeom HY{E
FieEIEE XYZ XX, HREFREERERAE,

2.2.6.5 completed allothers

completed allothers

completed allothers J& completed MIRFFRE IR, FTHMF “YRHESXHHERAMLS
SMIEMERUESS” 2M5ER. XEI “GRES” 8 THENIRS, BIZEW %when HiZ
A3 CEPERMHERRA 79 X MR AIBHZE S S HERR,

EEGH TR, si— S EES, filam:

$final_report
%program script
%runner bash
%when completed allothers
%body echo done

AAFERRIGN T -

o IZGFMRL ATESS SRR BTSSR, L RTEE R TR0 bt/ .projbt INH
B

* 1F matrix BE RS, EXRFEENFHKERAS,

o HEZMESFEIN BAE%RF completed allothers, SEAEIERF; btool lint &4t
XA H deadlock E .
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2.2.6.6 PIBENAT ({ ... }}

Peid 5 A AT T BB EESSHY bane.result. kv N, KA DHECIZENRER. M
WL BRSEREERTINEREET, HEAERWT:

{{ opt.enexgy }}
{{ opt.nimag }}
{{ opt.tddft.total_energy }}

S AHES A — DBOMRA, ] AR TS A5:

{{ energy }}
{{ nimag }}
{{ imagl }}
{{ converged }}

.bane.result.kv &5 NG —M7E)E M HXHH canonical qc.* frE T, HT qc.
energy.primary. qc.vibration.imaginary_count XRFEAGHEHE, &HYniTHE
HAE—DNERMKE, thrT IEREEIRES AR5

%source opt

%when
{{ qc.vibration.imaginary_count }} = 0
{{ gc.energy.primary }} < -100

BEFEEZA L, BIERE K ({ task.field }}, ENIEARESRE, A
BaneQC canonical N 5 % :

%when {{ opt.qc.vibration.imaginary_count }} = 0

2.2.6.7 nin] BRI B

.bane.result.kv FIUERFEA T AERES I H. NTETERGEH RS, RRECHNETH
T A%, EERFAT:

» energy: fKIX#EX energy. tddft.total_energy. thermochemistry.gibbs_free_
energy. qc.energy.primary. scf_energy. qc.energy.scf,

+ free_energy: {X{X&E X free_energy. thermochemistry.gibbs_free_energy. qc.
thermochemistry.gibbs_energy,

* nimag: fK/X#E$K nimag. frequency.imaginary_count, qc.vibration.imaginary_
count,

« imagl, imag2, ---: fRIXHRESE] imagN B¢ frequency.imaginary_frequencies.N,
aNE

%when
completed freq
{{ freq.nimag }} =1
{{ freq.imagl }} < -500

2.2.6.8 TR HAN R

2 gwhen L EL i AT R . bane. result. kv GG A1 BT H &SI, Bane-
Task = HahZ{JEH btproc result E#HAERMMRE, Fit, %when NMIUBERH FERAR,
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IEHTEHR BRI, MEMEEEIR, PN ERIET btproc result 52h%; WHE
btproc result F~A]HBRERM, MKEINES BEER.

2.2.6.9 JREMEDAT {{ derived(...) }}

55 P R] DASEEAL T HAT 77 AU H 2 @derive fith, #EEFHAMDNSEIHFEE derive id #1
a2y

{{ derived("limits", "threshold") }}

] i ] S SRR A BRI 09144 -

{{ derived("limits.threshold") }}
{{ derive_value("limits", "threshold") }}

@derive MHIIES | BT Bl, HEEBERSERESE D5 TS RIRIE
% derive 5 R AT, FEITEN, derive NMH derive IR AT, &5E AT

Results/Derived/<derive-id>.derived. json,

G FF Rl T %when, thA]HT %keywords, %args. %extrainput, %body. %runner,
Btk 28, wiabE S %mod (EEES ARG {({ ... 1} BIXAEAFER, 54,
@derive AR %source AR BHAE % AR

155 ST %% scalar fll text_scalar #itt, BUEMREREIT NS RPFIEUE, R
FEDNEARL ; CAMREFZFESCRIT. FHIRBAREERZES ANMES T, NISALE Derive DSL HIH%
BEREIR R,

@derive limits

emit threshold = 12.5
@end

$consumerxr

%source origin

%program script

%runner bash

%when {{ derived("limits", "threshold") }} > 10

%body << SH
printf 'threshold=%s\n' '{{ derived("limits", "threshold") }}'
SH

--comd-only & - -no-derives T derive; XFAMET, 5IHTRE .derived.
json MINCEAFAE, HiETEEAA, EHFRN derive & KH/ DM NS RMICIEERK, 5l
RES SR, Ry HSOR 7 BRICIR e i .

2.2.7 %keywords

%keywords FINEH %program RiE, AFHE N EREFREFMATE; SEimiTE
P AT, BROMERRSI R,

BF PiRAALE

Gaussian Gaussian
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(Ehd BRAAE

ORCA ORCA

GAMESS GAMESS

AMESP AMESP

MOPAC MOPAC

BDF BDF

FCclasses FCclasses

MRCC MRCC

MAPLE MAPLE

XTB XTB; MEFEZN %args
script script; RYEFERN %runner
other other; MIYEFECN %template 55 %param

2.2.8 %extrainput

%extrainput B)5 AL ERMIENT 77 XIFFEH %program RIE ; %extrainputs ZEFMHA
M, BAREAKITER,

52 LA
Gaussian Gaussian
ORCA ORCA
GAMESS GAMESS
AMESP AMESP
MOPAC MOPAC
BDF BDF
FCclasses FCclasses
MRCC MRCC
MAPLE MAPLE
XTB XTB

2.2.9 %args

%args 5= %program xtb FIEXMLSITSEAN, HTHIES XTB FIEFNSE. %F
B XTB f AN ERESTH TR, QIRAE XTB ARSI T %args, i 24 LRIt RZIIZ TR,

$xtb_opt

%program xtb
%source origin

%args --gfn 2 --opt tight
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RGN -

 %args A DA ERLT, WA]DAGMEZITIR, AT IHER —Hm 1735,

o FESEAE BN bprogram, (HIEIRM %args., HEA HAMBR RN EREARR, &
G2 Hahi% %program xth ALH,

* %program xtb A %keywords {EN %args L (L5 ~CH N EEE#H %args.,

* %axrgs 5 XTB Y xcontrol sidecar 1F A Hf A\ AERCRT B 7T [xyz_filel.
[charge]. [spin] 5 [uhfl, HH [uhf] #ZMH %mod f5HYHIEZL EEE N spin
- 1, JEEGE - -uhf [uhf],

» %extrainput 25 A\ XTB Y xcontrol sidecar; %mod freeze Hr[REERKZIH sidecar,

2% xcontrol sidecar I, BaneTask BT - -input <task>_<origin>.xcontrol
24 workflow; K %args FANEFE --input B¢ - -input=.. .,

2.2.10 %template
%template HTE %program other N4, HTHREEMEIIENRIESL (REER):

%template xtb_opt
%template "orca_single_point"

FLan

« ERR othexr f AR TR LR 4, AL, AEs2iEE, btool lint HEZH
missing-template,

*» %template <name> 5 job=<name> & X ZEM; MG HE %template,

o BARGEH %param suffix=<ext> s RSEE; HARGH, WELAFEH inp,

2.2.11 %param

%param STt %program othexr NAERN, HTIRALHE B key=value 2%, EBEAINE
BT, AT DAS AT

%param prog=xtb suffix=in charge=0

%param
prog=orca
functional="wB97M-V"
basis="def2-TZVP"

Fan T :

o SHALFE . key=value f#AT; (E0] AMEH 5[ SEHANG S ME, PAREZE,

s HRIBSHMMZ R, 5 HIAEE S RTE,

* %param FHEE % %keywords RS FRIAEE, AR5 HBREINB AN TTHEIRIL;
)5 %control totcore/totmem &5 RIFMHISEL,

o HWIAEREYE: prog (RE workflow FrHIIMEALE ). suffix (/G DANASENR
H Y E XPERWE S,
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2.2.12 %runner
%runner H7E %program script NAERL, S script runner / shebang FIRIVEFES :

%runner /usr/bin/env bash
%runner "/bin/bash"

G
* %runner fLAES =T %keywords FHYEZEA runner,
» # %runner 5 %keywords FHIE runner #5875, ARKEFERINMER /bin/bash,
* 7£ Bash J33/1#8 T, bash/ sh runner &4 i S AFIIAS ; python, python3, powershell,
pwsh BORA] runner 4% launcher + payload.
« 7£ Cmd /E30#8 I, cmd runner 4B .bat; bash, sh, python, powershell,
pwsh 4% . bat launcher FiE X i payload.

2.2.13 %body

%body HTE %program script AR, BMIARIEFEL, BEXFH1T, heredoc FISCA
=R

FRATINEK:
%body echo hello [inputname]

heredoc:

%body << EOF

echo begin

echo "[inputname]"
EOF

AR B

%body
&INCLUDE "scripts/run.sh"

FLan T

» heredoc JEI DA H & XK IFTFEE R ; BHERKIERY, T es5 btool lint HI2A TR,

o XARFBIERIZ text E R IR, {#H shebang, £, shell 28 817 & &INCLUDE;
heredoc N &INCLUDE A&

o TESCH T AT R REAS A2 e SZ 457 0 5 A2 AF, BN [xyz_file]l.[geom].[charge].[spin].
[uhf], DANIERIEY [rootname] . [taskname], [inputname].[originname].[source-
name] 5 [define] ZTE,

« % %body W= HAJGH externalinp, BIAR(TSIHS4 M header HIIIA S, {H
btool lint %5 missing-script-body &%,

o YHIARESSHERE N EMES I LAERIER, FI{E %control HEHH finalgeom <xyz-
file>; MIAIEXFHEEMS HREFPE % XYZ, J54: %source <script-task> 2AY
M — JLART R A 52 AR S o
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2.2.14 %batch

%batch <N> FT 2 XYZ LACTE, FFAESATRIESS H RXNHRAERL . batch/ TIEX, 1
frame 2 RESSWEH— D AIHAZIZAT, HIZIDFAIRAS, HAzZ B 55,

E B AR program: script., xtb, gaussian, orca. gamess. amesp. mopac. bdf,
mrcc., maple. other,

script 7l

$frame_analyze
%program script
%source xyz=traj
%xrunnexr /usr/bin/env bash
%batch 4
%body << EOF
echo "frame=${BT_FRAME} xyz=$%${BT_XYZ} charge=${BT_CHARGE} uhf=${BT_UHF}"
my_analyzer "${BT_XYZ}" > "analysis.out"
EOF

XTB 7~

$xtb_scan
%program xtb
%source xyz=traj
%batch 4
%args --gfn 2 --opt normal

TR, T wbatch 5 B

$g16_scan

%program gaussian

%source xyz=traj

%batch
lane 4
collect "*.fchk"
collect required "*.cube" as cubes/[frame_name]/
collect "*.wfn" as wavefunctions/[frame_name]_[basename]

collect &M collect [required|--required] < jEiEz > [as|to < B#FE
>1o PR EAS .batch/ frame_XXXXXX/ H %R, BFBEAENUES final/ fi#k.
KRG HE N ERIAURE S final/collect/ [frame_name]/ [basename],

TR AR S 4 frame G075 [frame] (1-based frame £). [index] (0-based
index), [frame_name]. [input]. [input_stem]. [output]. [output_stem]. [pro-
gram], [output] EFEFECES OUTPUT_SUFFIX XM MITEES ek, FlantiA calc.gjf
B & OUTPUT_SUFFIX=1log f°4 calc.log; [output_stem] 7EZHIH N calc, HIREIIL
FTHEULEC SO ST [basename]. [stem]. [ext]/[extension]. HARrEA / &5ENSHE)
IEMICHCS 44, 0 T REUBSR S, 40N ERIRFE .. R/ BRI S8R,
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2.2.14.1 HW%E%K

W3 frame AEIC A final/optimized_traj.xyz B, AJ7E %batch HLAE N cluster A1
M|, banetask #2248l molclus HY isostat P BAEFFERISHT RMSD R MALER:, HAEEEE
PEZRA 242 sobereva TN BRI BIRARIRHITAISE I, P AERESRIRH:

$xtb_scan
%program xtb
%source Xxyz=traj
%batch
lane 8
cluster dist geo=0.10 energy=0.25 temperature=298.15 accum=0.95
%args --gfn 2 --opt normal

AARHHRRE B RMSD EE8R-0:

%batch
lane 8
cluster rmsd geo=0.30 enexgy=off

MTEIRIEN:

cluster dist|rmsd
[geo=<angstrom>]
[energy=<kcal/mol>|off]
[temperature=<kelvin>]
[min=<weight>]
[accum=<weight>]

ZHE AR
o dist: #HIFILRMNMHEHIR T RIER, EEHNHT, DO &R KREN ZEN
JUAEE S, BRIA geo=0.10 A, energy=0.25 kcal/mol, FERE M A frame # G H R

Yl =N
HEE

o rmsd: FZEER P RRZPIT Horn WIRE S, FIHHE RMSD, #AIA geo=0.10 A; M
T #BE RE BN R B FBRIA enexrgy=0.25 kcal/mol, AEEBELICHH AT LA,

« energy=off: SERZMKEER, RAWS rmsd HE; HHAEERMEH min 2 accum,

» temperature: Boltzmann FXERE, 2RI\ 298.15K, N AERIEL,

e min: EFPEMBTIENE, UED [0, 1),

« accum: IHREEEMNREIEHEREE, BEINRNEEROAEZE, RN (0, 11,

RRBEIEFRIA N greedy -representative-vl, frame UL HUTITF LB, FHEIMAE—
MNEINTH RS S HBENE AR, BUERECSRAT™ /N T, fEEnT I, BANRIKEER frame
TERIREREEH; A REEN R X R IR frame, (KRG EHG, 5L frame 55T
HIREREGM LA, AT HEh R AT REAR S AT

dist FXDHRGFMAK, BRI EEERIESEE S, rmsd MERENH FE#HEK ST
KRR, PARHEEE SRS frame HYJE FEFNR A BT 2T —5,

Firf frame #AREEN, HIZARBEEMNREIEHF, HFiTHEHEXNGEES Boltzmann X
B, WEAEHRREHEER, T cluster_size fE N EFRANE 2 HEE, #H min 8¢
accum i, fE—#iA frame Gitt/DEEEEFSHER LI,
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batch driver 5 frame launcher #R#E workflow shell i%£ S ##%2: Bash f#iH run_
batch.sh 1 run.sh; Windows Cmd {#/H run_batch.bat. % lane 2=k 1lane_XXX.bat,
PAK BT run . bat, Cmd lane worker & 9% frame JZ 3037/ inner cmd . exe, [A [t frame
AR exit AL lane worker; worker (A= IERKIR[ERS, 5 A status. json, FARK
lane SEKIH T,

batch HJHEUNTT (FESMN Windows Cmd SCf44) :

xtb_scan/
.batch/
manifest.json

run_batch.sh # Windows Cmd: run_batch.bat
lane_000.bat # ¥ Windows Cmd; &EEX lane — worker
frame_000001/

input.xyz

run.sh # Windows Cmd: run.bat

<input_stem>.<OUTPUT_SUFFIX> # ZFEMTERXH

run.log # BoENEREMATESIR

status.json
input.xcontrol xtb Bk
xtbopt.xyz # xtb BT
frame_000002/
input.xyz
run.sh # Windows Cmd: run.bat
run.log
status.json
final/
batch.summary. json
failed_frames.txt
optimized_traj.xyz # XFRMIIZ R AT RN BY A BY
optimized_traj.frames.txt
clustered_traj.xyz EREX BTN ERK
cluster.summary.json # ERELBMINETER

+

+H*

Fgn

« batch TE4E BB Mk A A% lane ) 015 %R : frame_totcore=max(1, totcore/
lanes), frame_totmem=max(1, totmem/lanes), % FHEEBRPE, Gaussian HY
%nproc/%mem, ORCA HJ %pal/%maxcore, AMESP HY %npara/%maxcore, MOPAC
f\) THREADS #1 other i K nprocs/memory/maxcore VI JEHIME, H5 BT_
CORES_PER_LANE f##5F—%, FF1ERIA %extrainput PR NEFRIERE SN S8
HkE, MEITERS batch lane Bl & MR,

o B frame AURITOAR 7 H A2 32 Fnf ASXF44 5 program conf HH OUTPUT_SUFFIX
S, 230N <input_stem>. <OUTPUT_SUFFIX>, SUFFIX B PR52 Al B /54K, IN-
PUT_FILENAME £{X#%[EE basename (i@ stem FNEHE; Jo/Egm A (Blan MINP)
TR B SRR stem,, AT EEE [A) HY A2 /77 B2 AE RUN_CMD_TEMPLATE HEi ] $ {AC-
TUAL_OUTPUT_FILE}; = BHAITAMKFE stem S5 R X AFHIREF Al AR5 [H 1% &, run.log
HERFE frame J3 30 ERFRER HFIARESE R, JUAS =R BULBURYOIE 7 fi o

o B fEH %source xyz=<name>, HHABEEIZRKE LT frame=; HIOHEHETES
Em,
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B frame #1E .batch/frame_XXXXXX/ Fi&fT, AR, MAEFmRH . F
EXME run. sh 8 run.bat. run.log 5 status.json,

RAE%% workflow 7£ Bash NAM .batch/run_batch.sh, 7£ Windows Cmd FiEH .

batch/run_batch.bat, 815U 44T frame 5 1 launcher; %A % H launcher
I, $2% AR P PRI B A o

script batch [ %body SHHRMITE LK frame_XXXXXX/run.sh B¢ run.bat, FHfEi%

frame HXAHIT; Ktk BT_XYZ=input.xyz, Cmd launcher 5@ script {155 & F4H
[F] ] launcher + payload i1,

script batch 212431548 & : BT_TASK_DIR.BT_BATCH_DIR.BT_FRAME_DIR.BT_BATCH,
BT_BATCH_FRAME_COUNT. BT_LANE. BT_INDEX. BT_FRAME. BT FRAME_NAME. BT_XYZ,
BT_INPUT_XYZ. BT_OUTPUT FILE. BT _CHARGE. BT _SPIN. BT_UHF. BT_CORES_PER_
LANE,

batch & N &MifENT charge/spin; 4 A{MiELSHS [EIE origin, origin HELINEH 0 1,
[uhf] 5 BT_UHF 14%&4% spin - 1 &,

[charge]. [spin]. [uhf] 7E batch H{% frame #EIR{EH, KA frame 7] DA

AN[R] ELART A E T

xtb batch <5 F xtbopt.xyz {L5 final/optimized_traj.xyz; gaussian. orca,

gamess/gms. amesp, bdf, mrcc, maple. mopac batch £%th%Y] frame JEH btproc
fork collect ¥%H#f2 B INE|FE —DMNUE X, XYZ ERATE E R IR15 1) charge
spin E=<Hartree>,

final/optimized_traj.frames. txt SICACFEBEMWIN B, LRI7FEEE frame_XXXXXX

ZFR. R frame BI%A AITEHY LIATAY Y] frame AEEANIX NS

1EK cluster I, batch 7EICEELPUIL/G4EK final/clustered_traj.xyz 5 fi-

nal/cluster.summary.json, fRERFIBHIRATICHKIE batch frame. MtHHETF 5. 7
BT S, TR/ INDAR AT B RE R AR,

cluster.summary.json iCREE, HHE, HE. RERRNE, FiA frame £, 25057, RE

. fR5R frame FIA R frame; batch.summary.json [ERIE5k cluster_requested

5 cluster_status,

A RTREEIIL, M ALAHE. IrfRae R REER LY LRI, batch ERTE

IREIEM; EAERK batch. summaxy . json 1 frame KR EE, RIES %process )

2HUT,

REFREE optimized_traj.xyz, WA HINKBESF LU, MR EMFHNR

FeENgshilrt, MERE %control finalgeom final/clustered_traj.xyz,

XTB batch B %args XRMTESR; MRHAFEE LT --chrg 5 - -uhf, L&A

BN ATMEE - -chrg <charge> 5 --uhf <uhf>,

batch workflow ERIABkIT status. json EARICHN success [ frame, F7E final/

£ batch.summary.json, failed_frames.txt, DANAJHEEULFAINAY optimized_

traj.xyz fl frame BRES,

2.2.15 %mod

ORC

%mod F FTEA Y AL ARG ERE R, BheZEEM LA, tHaJECE Gaussian,
A. XTB G CA A, R, pBE BRI, BRRE N YHiESHERSER, ~E

HIRaEM A, _EilFESS4ERE case R H S HITREA,

BLAMES MRS IR A T ik
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%mod
charge 1
spin 2
geom select 1-20

ffif a4 %source I, charge, spin #1 geom 1] AN JL{] binding FHFIHY slot:

$multi

%source
geom Raw
geom.end Product

%mod
charge 1
geom select 1-30
charge.end 0
spin.end 1
geom.end select 1-28
geom.end remove 7,8

XFFLARIER:

charge[.<slot>] <N>

charge[.<slot>] add <N>
charge[.<slot>] subtract <N>
spin[.<slot>] <N>

spin[.<slot>] add <N>

spin[.<slot>] subtract <N>
geom[.<slot>] select <atom index 1list>
geom[.<slot>] remove <atom index 1list>
freeze <value> <atom index list>

oniom <layer> <atom index list>
fragment <id> <atom index list>
basisset <name>

VERSSRINIGN T

o BlE . <slot> I HAREE N LM geom, BEEESSIE XAZE; i) LA RS9k &IX LTS
VE RS AE

o .main BEJUAEIARIS, Fl40 charge.main 0 5 charge 0 Z4/t; formatter 4i—
e,

o« JEF slot A A —{L55 ) %souxrce DA geom.<slot> FHH; slot & A/NG AHEUEFEI
A NG, 4 slot, ARKAFREORFE I H bR 2 BRI EE

« %mod HEZ M4 HIR, T2 charge2, spin2. geom2 HFNEI%, HEHAHT
[charge2]. [geom2] FiB1THAGNTT,

* scoped 1& X 41 LB charge. spin fll geom select/remove, basisset. freeze,
oniom, fragment NIHEAMMEEHICIRIEARSNEH T 3 USSR PRI, ~2E MBI
B LT,

o B slot AYARARIS SRR FELART/ H BEE AR 1Z) LIS A staged XYZ, AERan44 SO Z /i 5E
o SUBBURBN LA SUEESS E UMK struc_id,
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JUAIERS PRAAERKRIE LTHY 1-based 2w, XFFES5SXEIRS . Hlal, FEAKREE
JURIFRES 10 3. 6 £ 9 BJFEF:

%mod
geom select 1,3,6-9

[Al— slot ATDASEAREE — DR ER, AAIRREAER R T

%mod
geom.end select 1-20
geom.end remove 7,8,15-17

{£5% manifest Z1E& DU binding Hid KATELHT mod_operations, comd-only 2
BTERIFEFIHS scoped %mod YIAREZEN A E HEMLLM; FREAZRLEF 44 (H staged X
fF, mMAEEERERBGS EH®S,

2.2.15.1 #&h RSB

oniom FI fragment X #j R 7E Gaussian i ANAEAKERIRHAERL, HE A g f BN TEL,
freeze [FIIRSS T Gaussian 5 XTB: £ Gaussian H5 [0 /& %4551 ; £ XTB #’5 A xcontrol
AR, EEIESRAH x 1B X, 7 Fah 152 AR constrain 1& X IFERIA force constant
1.0,

IXEEFESE geom select/remove —HEHCR A RIGTREHII 1-based %5, WEHRFENIR
T5EH geom remove FIBR, HRAJG4: freeze, oniom B fragment BI{fiEH 7B, HAEH
i AN SBOdiZH . X T XTB, freeze <value> <atom index list> H1[ <value>
FWENTEE AR, SERRZ A XTB M A= IE,

%mod

geom select 1-20
geom remove 7,8
freeze -1 1-6
oniom H 1-12
oniom L 13-20
fragment 1 1-12
fragment 2 13-20

2.2.15.2 &ikgferdl
Gaussian fll ORCA F:f %mod basisset fJ assignment i&7%:

basisset <name>
[on=all|element:<comma-separated-elements>|atom:<index-1ist>]
[role=orbital|aux-j|aux-jk|aux-c]|cabs]
[ecp=auto|none|required]

i on= FRENMEZR ; EE role= IR orbital basis; &% ecp= F/R auto, on=atom:
i FRIGIREE MM 1-based dn 5, XFFESSFHFEF XA, 4 on=atom:1,4-7,12,
[A]—{T:55 ] AFRBH 2 2% assignment, 4> role (78 &9 EE N atom > element >
all, PREAEIANY; &1 role 26— MRIKERBIME, [F— role. [F— specificity fJ
selector BB HHEREE,
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$g16
%program gaussian
%keywoxrds ub3lyp opt
%mod
basisset ma-SVP
basisset ma-TZVP on=element:Fe,Pt

$orca
%program orca
%keywoxrds PBE@ RIJCOSX TightSCF
%mod
basisset def2-SVP
basisset def2-TZVPP on=element:Fe
basisset match role=aux-j

PRAR G % FAE R Y selector FIZE SN, (HS5 AT7ARFE:

IiH Gaussian ORCA

HAmt ¥ oxbital orbital, aux-j. aux-jk. aux-c, cabs

ES IR ¥ general-basis fiAIFJAEE 5 A %basis Y Basis, AuxJ, AuxJK,

assignment  route FEZHFEN AuxC B{ CABS

JLE 14t &S general-basis block 5 A\ NewGTO E{fH . NewAux*GTO

assignment

i+ i Gaussian 1-based center JB/NF| inline Cartesian J& 717, FF/8H

assignment number PrintBasis

ecp= XFF auto, none, required  {Xi%E3Z auto; W3 ECP M2 HIEA
%basis

mWEnEANR EH auto / autoaux {#F AutoAux; match

"4 H5I|4 4% orbital basis S PLELIT

Gaussian ] assignment #J5178 5% T 5 1-; ORCA [ orbital assignment t1 5 A 75278 &
PR RIR It 2R R E BIRIIE, Z5M1 assignment 155 F5 Gaussian basis/ECP section
5. ORCA %basis IR, Gaussian 14%52 4B/ role; ORCA R A auto B¢ match FIfE orbital
basis, HJi¥ assignment Z3K inline Cartesian geometry,

on=atom: B&5| AT %mod geom select/remove HifRIGLEIH S, A= A\ AT,
BaneTask =1 selector B RS 23T I 5 A REEH ; BHBRAUE T M selector HF5ER, selector
BN S IS5 T8 R L

Gaussian A 4 FRAIMNEELH B4 W Gaussian #£4H catalog; ORCA HYEARS HIALIN 5%
BhFEAH DCEC RN MLORCA &5 {L 4,

2.2.16 %preprocess 5 %process

%preprocess 5 %process 73 A H TR EREFIBITRIEHIM LT, H WRIEaEES
TAEEZ. SHEBIE, PUTEGE, 138 T DARIRE E & AR,
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%preprocess
mkdir plot
cp ../opt/*.fchk .

%process
publish --pin final.log
result final_energy --exec grep "SCF Done" final.log

XD NEE “B1T 2% DSL BURFEML” Y77 NMRRE, HREEEI R —1
E5182 TS5, BN &INCLUDE 314 preprocess / process FrER-IE 4RI BEIT; A
B2 5 R A THHR, %preprocess IIAA S5 N pre_comd, %process HANAS
5\ comd; MRS B GHK, RHALSTE cond KEBNEM btproc result I
o

4> DSL BYIE4IRIN] V@74 DSLE 1,

2.2.17 %meta

%meta HTANFTEALSRERIRE R, HYair] 7KDY, FEH TS YaiE55mMER,
HFEE NS5 B R AR A B
%meta SR FE N :

%meta
strucid S000123

ZFRAGRIBSHBEHAN S5 AMEFSHREFTH .bane.taskmeta.json, TES5FRIC
KBRS IR N [F 25 NI strucld, AR S HE]GSHARIN R & BANETASK
STRUCID, —M%MERIIMIEFRS 8T YAML ki@ ciidE, BT wmeta FFEEHIE,

2.2.18 T MTSHIIT A

FEARFIA F 55 AR 2 AR A SCPE, BRI, U TE %source ATARAT L4
1145 L T R IERL P I PR 0 \ROARS, BaneTask A2 ML A — NREE AU A1

%o

BaneTask EAIA R TE RN B & DUR SIS iR i A S
» %source AJfi@HT
o YRS RS AT HTIL G mHE S A AREIA (40 Gaussian / ORCA / GAMESS / AMESP /
MOPAC / BDF / MRCC / MAPLE 1Y %keywords B¢ BDF (4t %extrainput, FCclasses [
gE#Mk %source, XTB Y %args, other f] %template / %param, B scxipt 1 %runnexr
| %body)
» %control externalinp i false B RIZE
o YHEERRZ %interface provider
A PIRE—SAFEE, WRYRHESSEE A “HIMNTImER W A SR IA” 1
7, TEXRMEN N, #5171 %preprocess, %process B autorun: true, RGNS RIHHL
A workflow Ay H82Y Fi7 H s B SERRA A S PLBECAR I 2235042 B
BN, EHBHRIZE %control externalinp true, &N &#—H205: BiASXEEHINE
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MIA S, workflow Eiafran MR, MElZi, IMNRIIAS HER SR B A S
&, FREFHITIEA BaneTask workflow, %interface provider Zfl4b: provider HfE
P OH#IARHE consumer 2L, A< B4R A workflow,

3 BitFEFhn

B Em R —EES N RO AR PR BITREMSRAL, 817 “F
BSARY). B/MES. BARN, BS54, KGR HY

3.1 FFREh &

JRAE G5 S PRIESS
Br4a EmA A batch  interface RIRE  FRMESR
gaussian.gjf route, fffin 2 consume & JULL RE&E. #ikal. &
B¢, Linkl / b2, BIE. BRAS
provide
orca .inp V175 %... B consume J& JURI, RER. BRI,
end £ / R, BIE. RS
provide
gamess .inp $SECTION . =2 provide & JUfAT, REE. FhUIE.
. $END N )
amesp  .aip % '>... = consume /& JUfAT. ffb. BEIE.
end / Hessian, #zzf), #k
provide LORAS
mopac  .mop EfTtoken 5 2 = v JUfI. BEER. TERUE
ALK Ko . aux PR
bdf .inp easy. Bk, 2 = = HykF BDF it it
Flat DSL AE
fcclassefcc.inp flexibleinput XK & el ot &R0 S
+ plan HEEM IR 5h HRE %
mrcc MINP MINP FE% = % Tef@tr SRR TENER
AE
maple .inp header 5% 2 % it HLasESIBRETH RS
FRIiG a4 AE R
xtb xyz+ . Y SHE = provide &3k  JUAL BEE. extxyz
xcontrol xcontrol % R+ J& 1
script .sh/. A S A yies & MRk ALEBARH
bat + i
payload
other  BRIEE  BRCCKR BT A RPE BT ERS
AR Gi] Process DSL
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BEFEAAXD KNG . ARSIV ERIRFRIREATR, M dsE32 095144 L5 6 &,

3.2 Gaussian

Gaussian 54 AL E Y Gaussian Hi A, K2 s 52 FIA] 1% External #2 CHIA,

3.2.1 £S5 2BSERY

WiH S

%program gaussian

FHiA <task>_<origin>.gjf

ISR E gaussian.conf

FEMLEFE  %source, %keywords. %extrainput., %control, %interface., %mod
YN Gaussian #itt; AIFH . chk, .fchk 54558 P

3.2.2 B/MT5%

$sp
%source origin.xyz
%program gaussian
%control totcore 8
%control totmem 16000
%keywords B3LYP/def2SVP SP

3.2.3 %keywords 5 %extrainput

%keywords ;& Gaussian route N7, AE&H KA #, %control verbosity i&# #. #p
oY #t:

%keywoxrds "opt freq B3LYP/6-31G(d)"
%extrainput STEHM, ZEENARE G, EEMMEA, ECP. AfIEL Linkl N,
A] DAf# A heredoc, tA] DATEZSERHFE A SO B :

%extrainput << EOF
%chk extra.chk

--Link1--

%0ldchk extra.chk

#p B3LYP/6-31G(d) SP Geom=AllCheck Guess=Read
EOF

%extrainput
&INCLUDE "inputs/gaussian-extra.inp"
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heredoc F4%7 X5 N ; HHHT &INCLUDE N FEHERE, Z3HHHY &INCLUDE #2504 Fr Bk
Hl, %extrainputs J& %extrainput FIZEMHI A%,

3.2.4 HAERRAEN]

Gaussian ¥ ARG ARG, route. bR, M5 ZEE, JUMA[L AN AT Linkl
W&, FHAER <task>_<origin>.gjf,

* %control totmem 5 totcore 355 NNEFIZEHES .

* %source 5 %mod charge/spin/geom JERKHLT, HIES EEFMALRR,

» %control guess 7EAJfEHNTIIE A oldchk=. . /<guessTask>/<guessTask>_<origin>
.chk; route RZH guess=. .. N HINEN guess=read,

* %control geom check X{EFREN G geom=check, FHEE R —HEFORIEE M L
JUAT,

+ %interface consume <provider> =4:f{ qc2g16_external ELEFI External /5 3/
A, IHEH# [external], provider A]4 Gaussian, XTB, ORCA. GAMESS &{ AMESP,

* %mod freeze/oniom/fragment 5 [O|JF %545, ONIOM JZHI Fragment=. .. FRic,

o H U route PF5 L ARSMMAERRIEI, FIA0 mo6-2x, wb97x-d, def2-svp,

3.2.4.1 &HitfLEE R
%mod basisset H#E5Z role=orbital, ®{KFR. JLEFMFE T assignment Z&5# /L4 (1
FEEBLN AT, Z7EJR T selector B, general-basis block f#if] Gaussian ) 1-based center
number, K H[FE—ICREAAREET A PAEHARELH,

f£— assignment 7% ECP i}, route fiiH genecp; &NIfEH gen, %mod basisset I
e T wkeywords HYE A Gaussian 320, 40 route 1Y b31yp/6-31g(d) =FHN
b3lyp/gen B b3lyp/genecp, %control geom check REAEFR, (B0l MEEHIREAIEIS T
FIFEREAHER,

£ gen/genecp. F5 basis/ECP section, ONIOM, MJZ7j7%. density-basis £H4Ek
&/ EHAH procedure 545141 assignment MZEHT, i A AR,

3.2.4.2 Gaussian 34 catalog

Gaussian #MHBFEAH HIBE BaneTask 2225154 catalog #id, catalog 2% HIRMTEAZFR, nl#E
514, Gaussian basis ¥ IRFIA]%E companion ECP, ‘EHMAPAL:

» 1£ %mod basisset HHHH assignment;
« HA%E catalog &FFE A Gaussian route f77 15/ FE4H RN,

WA T Gaussian BTG FRANT

MLEAAFR R4 ECP 1T H

def2-mTZVP  def2-mTZVP Xf catalog +57E R ELERYEE H 3 H def2 ECP

ma-SV (P) ma-def2-SV(P) Xf catalog +57E R ELERVEE H 3 H def2 ECP

ma-SVP ma-def2-SVP Xf catalog +57E R ELERVEE H 3 H def2 ECP

ma-TZVP(-f) ma-def2-TZVP(-  X¥ catalog f&EMIEITLEIEE HEIf#H def2 ECP
f)

ma-TZVP ma-def2-TZVP XJ catalog +57E R ETLERVEE H 3 H def2 ECP
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VLRV i A4 ECP 1T H

ma-TZVPP ma-def2-TZVPP X} catalog t57EHYEITLERVEHE H 3 {#H def2 ECP
ma-QZVP ma-def2-QzZVP XJ catalog +57E RV ETLERVEE B3 H def2 ECP
ma-QZVPP ma-def2-QZVPP X catalog +57E R E TLERVERE H 3 H def2 ECP
pcseg-1 pcsegl, pcseg_1 AffN ECP

maSVXP ma- SVXP XJ catalog +57E R E TLERVEE H 31 H def2 ECP
def2SVSP def2-SVSP Xf catalog &€ RYE LR IEE H 8)EH def2 ECP
def2-TZVPPD def2TZVPPD Xf catalog &€ RYE LR IEE H 8)fEH def2 ECP
def2-QZVPPD def2QzVPPD X} catalog f67E W ETLRICE HNfEH def2 ECP

ecp=auto f#i 25 H A B ECP KM%, ecp=none %1247 assignment 5 ECP; ecp=
required ERATER +E /D — A ECP, ZFAMEE., HARIREVDATTRITE, ECP R
WS EBARFEARE =R TN, SRR
3.2.5 IBfTHER

* gaussian.conf HYaT- AR 07 T3 U8 il A2 250 Gaussian; R & RUFFER AT 1 work-
flow A formchk,
* btproc result \FEHHEBJLAL GER. I3, BULZE. PUEBMBRSFCF BN,

3.2.6 K&K H52H

o JRJLAIRRENT. route A%, guess (L5560 r] A # s, External provider 3237 f
BRES IR TCIRARATING, IR BRI
o FREFAEFIRM, IEH K IR ICEREES SRR RN, 735k & F 4. run. log. bt.
status 545 HE,
3.3 ORCA

ORCA JE¥ Bk * . inp, #MFHATHRG RN, HEZHEELHE . gbw,

3.3.1 E52BSERY

IiH AL

%program orca

FHIA <task>_<origin>.inp

WEALE orca.conf

FEMLEFE  %source. %keywords. %extrainput. %control, %interface. %mod
ZHRAM ORCA #irtt; wJ{# . gbw 5 Molden SCfF

56



BaneTask #X{1H+H 3 EERFEIG

3.3.2 B/MTFH

$opt
%source origin.xyz
%program orca
%control totcore 8
%control totmem 16000
%keywoxrds B3LYP def2-SVP Opt

3.3.3 %keywords 5 %extrainput
%keywords JEK ORCA [ ! Fi%17:

%keywords "wB97M-V def2-TZVP def2/J RIJCOSX TightSCF"

%extrainput T %scf, %geom, %basis ZF ORCA JFAEHR DAR HAhIE S

%extrainput << EOF
%sct
MaxIter 300
end
EOF

heredoc fA%JR X224 ORCA Hii A\ f@tTds; Wl =84 Y &INCLUDE FF A AR X,
HRIRRFNLERIML %basis SRR T, #%S HaRIFIZED %mod basisset EHE,

3.3.4 HiAERFN

ORCA T84 % <task>_<origin>.inp, F@L&EHG, WNR <task>_<origin>.gbw
f71E, workflow H#J#UT orca_2mkl <task>_<origin> -molden; ¥:#ub B AE % THEF
IR [E] G,

o BRIAKRIEK H orca.conf H1fJ CONF_CORES 5 CONF_MEMORY, %control totcore/

totmem FJ 7 55,

« %extrainput REH %maxcore I, A #55 A totmem / totcore 1FEIRIEHIZNTE,

* %extrainput K% H %pal nprocs ... end i, ZEAi#3% totcore N5 FHATHL,

* %source 5 %mod charge/spin/geom HEBRLKJLAFIH T,

» %interface AJ# ORCA FifE Gaussian External provider 8 consumer, H{ASFESCHE

TR E A T AR BB B AR5 o

3.3.4.1 ORCA &tk Ited

ORCA Z#f orbital, aux-j. aux-jk. aux-c fl cabs, K% assignment 5 A %basis [
Basis.AuxJ.AuxJK.AuxC B¢ CABS; T assignment 5 NewGTO.NewAuxJGTO.NewAux JKGTO,
NewAuxCGTO 5% NewCABSGTO, FH3)/5H PrintBasis,

$orca
%keywords PBE@ D4 RIJCOSX TightSCF
%mod
basisset def2-SVP
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basisset def2-TZVPP on=element:Fe
basisset auto role=aux-j

JF ¥ assignment <X{EAHMN New*GTO ... end 52 IEN% inline Cartesian & 117, [t
AREM T xyzfile FEHEN BRI FHE SR T UATE,

B A Y auto / autoaux MLET ) AutoAux, match, matched. recommended ] paired
XIRYER — selector &4 AUH orbital basis H#E FULECHIBFEA : def2/ma-def2, cc/F12. x2c
1 SARC %5 LN IGHLBABRRINGESE /). /JK. /C. -MP2Fit, -CABS B -OptRI, JCiER]5EHE
SN EREREE, wERg N AN auto,

TR SITEA ORCA JRAZFR; HAAF 4 FR% ORCA [RAEEHBIFIEE N, 45t
ft assignment 5F5 %basis FARFREH. ST {UES ecp=auto; FFEZI ECP
BEN, N %extrainput FHYEA %basis,

3.3.5 BTS84

« orca.conf AT A ORCA; EmPHE NG, F1E .gbw FAJ$AT oxrca_2mkl ...

molden,
o ZERBESILMA, GEE. B, R, L FUERASEFEELIE M,

3.3.6 K&K E52H

o ENBRAH G, TRILAASA] AT, SSIRETCR. F54H assignment AR B B AL Toik i
T, BRI,
o BHOPIRAE S TREFIREIN; MSeKE ORCA T, fie# Molden ¥ #t H &,

3.4 GAMESS
GAMESS JGiitE i AEE . inp, ATTEFACIR R B Hh 57 R B He o 01 72 H Andar Ao

3.4.1 E5TBSERY

i AL

%program gamess

FHiA <task>_<origin>.inp

INERCE gamess.conf

FEMESFE  %source, %keywords., %extrainput, %control guess_converter,
%mod

ZERAM GAMESS #iith 5 45 PRI

3.4.2 B/MTSH
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$sp
%source origin.xyz
%program gamess
%keywords $CONTRL SCFTYP=RHF RUNTYP=ENERGY $END
%extrainput
$BASIS GBASIS=N31 NGAUSS=6 $END

3.4.3 HAZERRFEN]

* %keywords 5 %extrainput &34 GAMESS section A,
o FEEARIN, RAHM, ZEEMILAE A $CONTRL 5 $DATA,
* guess_converter A] \3Z3Z 5 Gaussian 5 ORCA I F# R GAMESS #i A\
* $DATA HI SVEC MEREIEXHIARN T 5 NELHnds A s iy Ao
GAMESS L& 24 bt . inp X, FHEH %mod LB EHY LA, HEf5S HE, GAMESS
HIFIE R R IE IR A A S A S Y HRESECE T2 3R HESFET guess_converter I,
BaneTask =7E AR ER HEL AR LR E AR . inp, FEHUT GAMESS Fa2,
GAMESS fE55 =24 plal A B :
» <task>_<origin>.inp
Az RGN
« RIEHBEF guess_converter i, %keywords 5 %extrainput &5&H H—0riEs:
[ GAMESS section (A, FRR45H AMEERTE
* JAH Gaussian % GAMESS 5 ORCA % GAMESS ] guess_converter I}, HIMEES
FeANER I NACEE, . inp B pre_comd WYL LA AIE,
o BB GAMESS ¥ NG, %keywords 5 %extrainput WA TV IE GAMESS 5%
A SEFCEEMN SR BFR .inp; $DATA 5 $VEC AENIECHEIAN T 5 A,
» %mod charge/spin 5 %mod geom HAEH T BaneTask fE& 4 AT GAMESS i A ; ¥
A RSN N H IR BR B 5 4 T HLIRE,
o FEE AR, %source N %mod charge/spin JGHR & HRA H e EE S5 N\ $CON-
TRL ICHARG/MULT, B3 %keywords B %extrainput FHFI&{E,
* $CONTRL SCFTYP RIZESHEUEN RHF / UHF i, T4 RAHELEE HNER: RES
] RHF, HAhZZ S EMH UHF, ROHF, GVB, MCSCF %% FI2EA SR (H,
* %control totcore/totmem TN workflow % E)Z; GAMESS ¥ A\ 1E X HATE i
NAE AR B AR AR Y . inp DUE,
Gaussian £| GAMESS 5 ORCA #| GAMESS HJE5F2E F #5551t L %control guess_
converter,

3.4.4 BfT54R

+ gamess. conf & X s GAMESS J3 31/ 41 scratch 3155,
o SERENTREER A CSCRLAL, RER. BUE. BRE. MRS

3.4.5 KME&MHS5ZWH
» GAMESS section IBETCRN, B RIFAR 2B s i d SR, TS5 ASHAFIHE,
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o AR N FINIGE pre_comd, ##HEMRZK .inp,

3.5 AMESP

AMESP JEum/ERAtE aip A, [EFTBICHT NS AMESP X4, FHH schema
MR fITE S A S 2 RTE2. JiTA1T. section SR,

3.5.1 (L35 7BSERY

IS vl

%program amesp

FHA <task>_<origin>.aip; #HtEMZEHMHEH .aip

INRLE amesp.conf (BRINHIHEEE . aop)

FEFLEFER %source, %keywords, %extrainput, %control., %interface. %mod.
%batch

ZERAI AMESP .aop; AIf@Etic#dE,. JL. k. BB, Hessian, Rz, b #5
BURAS

3.5.2 B/MT%H

$force
%source origin.xyz
%program amesp
%control totcore 8
%control totmem 16000
%keywords UB3LYP 6-31G* FORCE
%extrainput
>scf
maxiter 200
end

3.5.3 HAZERBLN

+ %keywords % EHIF L | 15T, schema B token =IH—1k; 1BIEZEEM
J4E token R4 AMESP fofs,

« %extrainput ATy AMESP ®RfE<. 7iiEfTH >section ... end, M#HTRIGINA
AR AAREREE AR,

+ %control totcore BN % npara; totmem BLET N % maxcore, % EZEHT, maxcore
EH AN,

* %source 5 %mod charge/spin/geom f=4: iR AKEEAITE BT NG A H Y >xyz, FRIEJL
Al HTANZ B A — DS IR,

o WIE(TSE H <task>_<origin>.aip; %batch NEMARMSIFA, MHEEshEHIC
EHHIDN run. aop.
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» %interface consume <provider> FJ{8 AMESP {£} Gaussian External &%, S
BOERIRICNZS, force B numfreq, 7HIX NEERE., FHESEUENRIEK,

3.5.4 iBfT54%

+ amesp.conf FIERIAHS N amesp "${ACTUAL_INPUT_FILE}" > "${ACTUAL_
OUTPUT_FILE}" 2>&1, ERINEIA/HiH S48 aip/aop.

o A O AR IS PR BERS . btproc result AIM .aop AERIITESE RS, KV Bk
PR, B LIRS ] %o

o fRNTER T BIAIWTIEF LIRS RA N, ARG RE/DFEA LA, IEFZIEFRIEHK
AW LA E P a5

3.5.5 LME&MHSZWH

 J77% token, section TR, JERIEMZSMETCRUN, JeEART schema %, FKE AMESP
T A H R ZIZ W,
o THERWEARE .aop. run.log. bt.status FI{E5 H3HH) manifest; #HtEFS5IE
NIZWikGE .batch IRZS,
3.6 MOPAC

MOPAC J5utiZE AR .mop fi N\, F{RE MOPAC HATEIE .out 5 . aux f[F stem XL T,

3.6.1 {E55TBSLERY

IS R

%program mopac

FHIA <task>_<origin>.mop

INGRLE mopac . conf

FEFLEFTER %source, %keywords., %extrainput., %control totcore., %mod.
%batch

YN | 74 Cout, FIEIF[E stem .aux

3.6.2 H/IMT5

$opt
%source origin.xyz
%program mopac
%control totcore 4
%keywoxrds PM7 OPT AUX
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3.6.3 HAZE AL

« %keywords 5 %extrainput % MOPAC 1T token FiNI&IF,

o FRRHf, ZEBEMAFREE %source 5 %mod; totcore HLEf A THREADS,

« MOPAC HATEI&E .out 5 .aux, BITEMNASIEIRER L EEMEE . out,

MOPAC {EFSARIEE .mop H A, FHiE A S HHAIFE stem ZE5 A task.manifest.

json, fEFXRHEF, BT, R, BIFRMAHHIETTSTEE RN RS —RENE A,

MOPAC 55 2 ALY E -

+ <task>_<origin>.mop: EHiA,

« <task>_<origin>.out: MOPAC 54 i,

+ <task>_<origin>.aux: J&F AUX I H MOPAC JRA= A4 BRI BhES SR

+ task.manifest.json: i3k method. task, threads., AUX &R primary_output,

A RS A TR -

+ %keywords 5 %extrainput #&4% MOPAC £ —1T token #UNIEI; HHE5 N5 SN
BASHEERT 7

 X¥f AM1, INDO, MINDO3, MNDO, MNDOD / MNDO-D. PM3. PM6 &%l PM7 /| PM7-TS
5 RM1 E75 58y, HMARPHTE FEOIRAIT token =R TE MOPAC i ANZE—17,

* %source [ %mod ZbFREHARFR, FLATAN 2 2 PSSR, %control totcore
Iesht 9 THREADS,

» B\ mopac.conf il SUFFIX=mop. OUTPUT_SUFFIX=out 5 mopac "${ACTUAL_
INPUT_FILE}", K25 MOPAC H Al .out / .aux, MRS HIObR M HEE
A% $ {ACTUAL_OUTPUT_FILE},

o Z%JEH O ASRESS R IR BERS, btproc result BEEY .out NS HBNE 5514 stem
) .aux, RIAERKIYE QC SR, GiRAl4. & XYZ MEHREILSR; BREE RGN
formation_enthalpy,

* %batch BRI AFI% H LREEE stem, BIl40 scan_input . mop.scan_input.out.scan_
input.aux, EaNasFRIER AR IS A run. log, ##%5 MOPAC 54 .out §t
A BIhMiRTEE btproc fork collect mopac L% final/optimized_traj.
XyZ,

aNIE

$mopac_freq
%program mopac
%source opt
%keywords "PM7 FORCE AUX(PRECISION=9,XP,XS,XW)"
%control
totcore 4

3.6.4 BITHEUR

* btproc result HY .out I HFEFHF stem . aux,
o EEFHREHFN .mop, .out 55 .aux [[] stem; fE3hesHES AL run. log,
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3.6.5 RIS W

o 17 token, HTFSEARFRICUIT, Hi N4 BER I

o SERFUENFRIRGE out, .aux 5@ EUE G IREE N T bR H.
3.7 BDF

BDF J5iisZ £ easy, advanced fil mixed =Fh# A#&3X, 4% Flat DSL 80 B /7 i SC A
—f{k &5k BDF A%,

3.7.1 L5 TBSERY

S| Sl

%program bdf

FHA <task>_<origin>.inp

NG E bdf.conf

FEAEFTEL %source, %keywords. %extrainput. %mod
ZERAO BDF ffiithi S hrifEgs R R

3.7.2 B/MT%

$sp
%source origin.xyz
%program bdf
%keywords B3LYP def2-SVP
%extrainput

$scf

maxit
200

$end

3.7.3 i AERRAN]

* %keywords #2fit easy token,
« %extrainput AJ{#H'E /5 $module ... $end B¢ BDF Flat DSL,
o easy SEELFEINAZTERT A BK mixed FiA; AREMEEETRIBIILNERTZ raw IDR IR,
o AU, FS B e EERAITE SRR E U, AT B .
BDF {ESSAERAFEE . inp N, LG SRR SZBRN BI%E$E easy. advanced B¢ mixed
P
+ %keywords 12fit easy token; ‘B NZSHT, Flat DSL #YJ easy(...) /route(...) tHA]
$2ff easy token,
« B7j $module ... $end 5{ Flat DSL A3 @A ELE F1E ML advanced #5457
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« Hf easy token A2k easy input, HABRINA K advanced input, P& RN AFLER
A A mixed input,

« %extrainput HZRBIE /7 BDF SXARBBDF Flat DSL, FEMANE 50—k R —fyes
¥3{t. BDF 4%,

« %mod charge/spin/geom TEGEHAMSIALIHE ANTESRATARL FEE(ES5HHY %source / %mod
geom 278 7 Flat DSL SRS EA 1Y) LA E,

o RN E schema PERATEEFI SR BRIATE raw NAIRE; SERESONTES TS —%
%o

o B PF4% N <task>_<origin>.inp, workflow ERIAIEEL bdf. conf,

» BDF B8 AMRE btproc result extract PRFREERS; SChnjE 1478 s BUR T Y i 22250
AR H5 ) BDF $Hi T HE

3.7.3.1 BDF Flat DSL

%extrainput W] LS BaneTask ZJ%€ 1 BDF Flat DSL., Flat DSL R EES %K
X BDF sk, SCHIAMEAIRICT, AN REIZEIH— S BDF X8, HERNETT
$compass., $scf, $tddft., $resp Fih:

$bdf_nac

%program bdf

%source origin

%extrainput << EOF
compass(Title="C1@QH8" ,Basis=Def2-SVP, Skeleton,Group=C(1))
xuanyuan(Direct)
scf(RKS,Charge=0,SpinMulti=1,DFT=GB3LYP,D3,Molden)
tddft(Imethod=1,Isf=0,Idiag=1,Iroot=6,Istore=1)
resp(Quad,FNAC,Norder=1,Method=2,Nfiles=1,Double,

Pairs=<1|1 111 1 2>)

EOF

%extrainput BRIAHZ/[X 5> BDF Flat DSL fI'E /i A B H. # 3R 7/ ERG:

o FBMPRIRRTE R (I, % Flat DSL fi##r, i scf(...).

« B MRIRATE R <, A shell, database. raw. comment. geometry #iH%AIN
Flat DSL ik,

o HABANAIEE 75 BDF SIARENT; DL $module FFAGHIEA # A HHEH N Flat DSL,

R IR AE N

module(Flag, Name=value, Structured=<linel|line2>)

B EZX ANl

module(...) —/|> BDF #ik; #ELA[EE, JHih scf(RKS)
statement JIifF 2R

Flag TCfE R BERET % Molden

Name=value AR ESE Charge=0

Name="value" / W, ESEG SRR Title="S1,

Name='value' bright state"
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i EZX NGl
Name=<...> ZERAE; RINE | FoNrERT Pairs=<1|1 11 1
1 2>

S ARES R, GHESHIRFREIZS, statement A] 2 HEHATHRE, TWEDS ;
A%, ARRRFLATREER _ R, JRERIERE ST, - 5 .o RERFRERTES, HIt Group=
C(1) NREHIN S,

HERRMESE TERAIWINE, Hln:

scf(RHF,SadAvgPartFor=6, SadAvgPartFor=38)
shell<cp $BDF_WORKDIR/$BDFTASK.scforb $BDF_TMPDIR/$BDFTASK.inporb>
scf (RKS, Guess=Readmo)

R scf B M sadAvgPartFor 4% H DA H ] shell record AT

<...> WRAHNZEW | FoR—FEAT; IRER <. . > KRR IF L4 schema fi#
o A

compass (Geometry=<C @ @ @|H @ @ 1>,Basis=Def2-SVP)
scf(ThreshConv=<1.d-6 1.d-4>)

bdfopt (Dimer-Block=<NoInterpolation|Delta=0.02|Crude>)
resp(Double,Pairs=<2|1 1111 2|11111 3>)

B BAREE #2884 ) BDF schema $&7€, B4 terminated block, tuple B¢ nested
block, AREBEHACHIAEBINME SRR IZ raw NERY; e REES Haigi—
B, BIEERSMRET SRS,

5k statement
Hik 1EH AN
easy(...)/ 5 N easy-input token SRR R E
route(...)
script("name. I EMAT Flat DSL SRS script 1 HHBER — MrESEL
bdf") name
geometry<...> B NI Flat DSL XHSHUEH R/R - BES compass (Geometry=<. ..
JUf] >) [A]H R
shell<...> 5 N % shell record; #it/b%BH 2174 | 726F
B4k L
database<...> 5 A\ &database ... &end 2178 | bR
raw<...> JFFES A record 2471% | 7hE
comment<. . .> BHNERE;, Jo# 80 * BRI Bk rI5EE #/ /7 TERRRA
#

1£3%38 BaneTask L& 1557 1551 %source %mod geom AN ALK <task>_<origin>
JAnp YRR ERANEIE: ERATSEHIZELAS script name, [F it geometry<. . .> I
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script(...) FEHFIIZ Flat DSL XA, N HRE S AES5HM source 8L F%, R
#h, 23X skeywords S{ENHRK easy token 5 ; R %keywords HZHF, Flat DSL A1)
easy(...) /route(...) A EH#ZFM easy-input token,

5T

o GISFRFESARR . V'Y,

o FERESTRE \\L \|L \<o \>; BRI | AT,

o RIFANEEE SUFFN S 0R E RBAL,

o # 5/ AMEATIERE, FFERACR B 2S5 (K SAS,

A

SR SOPHESERRN B IER I, TAHE %extrainput BENZ:

« {{f easy token: easy.

« {UEBH: advanced,
* easy token SR [FINTFTE: mixed,

%keywords JEZSHHE{L easy token; Flat DSL [ easy(...) /route(...) HAJ7E %key-
words N7 HEfE easy token, E /5 $module ... $end B Flat DSL &2k advanced &
IFe

SEFENF AT -

BaneTask %5 DSL / %extrainput
-> jR%] Flat DSL ZXEJ BDF X4
-> P HRIGE XA
-> WARE/LfF. BFSNXHGE
-> JEREJ BDF .inp

AR <task>_<origin>.inp, 4l advanced input 2 H34h $compass JLW, FHAE
$scf 15 A charge/spinmulti; mixed input £[F} easy 5 $scf FHJHE T, ##H advanced
o 5 easy X E. workflow ERINIEEL bdf. conf, F:f#if $ {BDFHOME}/sbin/bdfdrv.py
-1 1517,

297 BDF J5imE o S — 45 iR, workflow 24 AFRifE btproc result extract f%
P ELARATE ) AT B T4 BT 2R hioA S 47 89 BDF fan i B e RN SEhnfa i N i
PEART A N R0 “G5 R AR A, WA 2RERTA BDF fil i &8 B A TR,

3.7.4 BIT54%R

» bdf.conf & ki Baha42; &G ca SRR,

o & EE Y BT R SERR X R PR B A A RE
3.7.5 KWMEH52H

* Flat DSL, ‘B /iS00GS eSS SRR R I, eI BRIk,
SEREPEBRICIS SErfIA BDF Snth SN o4, RS E MR H requirement,
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3.8 FCclasses

FCclasses JEUi WSS RIFEMRE S, TUAT, #iRE0. ERARES IR, 48— e Ml
fcc.inp TEMLAIHAT IR,

3.8.1 E5TBSERY

UiH AR

%program fcclasses

Bt IUN AR E AR fec.inp; KXY fcclasses.plan. json
WEALE fcclasses.conf 51]i% BANETASK_FCCLASSES_INPUT_TEMPLATE
FERESFFER  %source FHLIETE. %keywords, %extrainput. %batch
ZEiRA FCclasses faitt, TR AIEIC S48 3R

3.8.2 B/MT5%

$em
%program fcclasses
%source
em(cart):
statel: sO
state2: sl
%keywords spectrum em

3.8.3 i AZERAN

» %source A7 H FCclasses P IRAIRIEAIL B TR, i@ B 5 — T LRI,
o RIS, ABFR2RA property FILIRAERITRIT; $ATERIZTTIREN ready 1Y

TiH,
o B fec.inp RIRE I AR, KEREIRF . Z#i7 PROPERTY/COORDS 5 %ex-
trainput,

+ %keywords FRIAMKIEIE; FCclasses3 JFAEL T W AAERAREL %extrainput,
FCclasses J5Uii \MEEHITL %source TRE LR IRHFA K — N EiZ MR, BT

BAFETUM, HAHMITE 2 * . inp; #4748 21T fcclasses.plan. json HRESH
ready HJ fcc.inp,
3.8.3.1 WMAGIFHICE
A fec.inp DA RIRA AL :

1. BANETASK_FCCLASSES_INPUT_TEMPLATE {5&€— N # flexible input; ARACER M

$$$ FFa,

2. BaneTask N4 RiAK A STATEL_FILE, STATE2_FILE. f##%/NAC/coupling FE%,
LHITENLF) PROPERTY 5 COORDS.
4. %extrainput i, TENRGEER.

w
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%keywords ZHIXIE, FEHI FCclasses3 FEEER AIELL, K5 H I JRAIEIE XA
FCclasses3 H & BRI\, Al # W 3£ 4% MODEL=AH.METHOD=TD.DIPOLE=FC.TEMP=0.BROADFUN=
GAU, HWHM=0 .01, NORMALMODES=COMPUTE J& ¥ THRAS MESHEE , i %extrainput
RN AREFRENIEBIANRE, FEMKNEEHS, SKIERERERIEDN property,
un:

DIPOLE = HTf
BROADFUN = VOI
HWHM = 0.02
CLASSIC = NO

B ARSZITESRINIHEHE FCclasses B 71 4 RS, ToiiR B IR B AN S A
PR¥FIFEEE; BT AR FCelasses #i A, PALFRIzTTHY fcclasses3 A, BEFISCHMRIE 0
TR EMANEIR, HM asset, case fii N HR. 155 H RN H S E—fENT G E S 217E L
EEZKLO

3.8.3.2 state. fHRAIRESBEIR
state SCAHZ CA TR HERS -
o REER EIFEARME— . fcc, B file= BAMIE TR . fcc,
o Xf . fchk/ . fch, (LA HNEHL, HiIEE geometry, energy. gradient #1 Hessian
HEH . fcc,
o N HEAMAZ TR, BURAE fchk F RN, A [AJRE] BANETASK_FCCLASSES_GEN_
STATE; #MSSEAAEIES N gen_fcc_state -i <absolute-input> -o <absolute-
output>,

F/RG R RS eldip [ magdip 48 E A X &N formatted checkpoint T
JefE RN ETran $4, 53515 H electric 3% magnetic sidecar 7] Y Cartesian 54X
Gaussian response £(#5 A S0<->Sn fR17, RHA=H S1->S0 XK IAIFE KM, FHE
KIESS N %process, PEFEHLMECRIFERNE fchk B, AEHEF| gen_fcc_dipfile; A
fallback [FIFERITELL root, F UL -Si, -SF, -oe/-om, RERYE eldip i, HahX
2ZIRMNNA state KIFEESS H FHME— formatted checkpoint,

NAC LA nac X4, BDF NAC %t N E S RN, BINRARE—D
electron-translation-corrected [A]&, variant=raw AJj%#% raw [A]&; Gaussian formatted
checkpoint fft7¢ @i A2 i@ #7132 E Nonadiabatic coupling, &I [EIIE %] gen_fcc_
dipfile -nac -on <output>, Hi %program other + BDF #i/E a1 NAC {155 At
MK prog=bdf 17,

SOC i tHi4% singlet/triplet root B pair= PLAL, component= fEHl{L5eRH M_S B Carte-
sian XYZ 77 &, VEECEIRY SOC B KM cm-1 #75 atomic unit, FHEh:

PROPERTY = NR@
NR@_COUPL = <value-in-au>

A nrcoup XY, isc 44 PROPERTY=NRSC 55 NRCOUP_FILE, BaneTask BRIA M
SOC #itt 5 N\ DE; AH %extrainput FHHATE S, FCclasses3 M state SCAFHY ENER £33
BISRER %,

HXIEEE A B3#IX OPA. EMI, IC, NRSC Al NRO, A4 ECD. CPL, MCD % property
A abs [ em (BRGNS, EPAIER] PATE %extrainput KT8 5 5742 PROPERTY, FHiET
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eldip. magdip 5 asset $24£1% property AR5 2 ; BN ERIRA SRR AL TUZ 64 &5 HSE
f® FCclasses3 HWr, BaneTask R Aot EXIXFFE L2 staging,

3.8.3.3 W1 RLS

B RGU NALFE — DS SRAR, PEARAR R B R — phi (5, Ty
{554 so M T1 A0 s1 WU HARS, FForalonlR B et B heEE e A iR -

$phi_s1
%program fcclasses
%source
statel s1_optfreq state=S1
state2 s@_optfreq state=S0
state2 tl_optfreq state=T1
eldip sl1_optfreq pair=S1,S@
nac nac_sl_s@ pair=S1,S0
soc soc_sl_tl1 pair=S1,T1l component=prefer-ms
%keywords "phi(both)"

TSR BT EMI-S1-S0-*, IC-S1-S0-* A1 NRO-S1-T1-* =R, # S1,T1
FRALHY /2 scalar coupling X, WX RAENVHR NRSC, CARTESIAN 5 INTERNAL 733|4t1t,
A — SR,

3.8.3.4 Hxt. HRIMHITER
£55 H SRR T EE N :

<task>/
fcclasses.plan.json
fcclasses.summary. json
fcclasses.report. txt
fcclasses.report. json
fcclasses.report.tsv
<task>_<origin>.fcplan
resources/
jobs/
EMI-S1-S@-CART/
fcc.inp
statel.fcc
state2.fcc
eldips.dat
IC-S1-S@-INT/
fcc.inp
statel.fcc
state2.fcc
nac.dat

fcclasses.plan. json idsgHEN, BAMETF=REX, S 5KE,. property, &
RBEA AR, coupling SKE. ready/not_planned/deduplicated IRAMJRK, <task>
_<origin>. fcplan #ZHKIZEDHEA ready 1F I HRIFIBIT:
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fcclasses3 fcc.inp

AJEd I AE & FCCLASSES3 7 & £ 127 rl T8 12, FCclasses3 X fcc.inp H3hE
K fcc.out 2BFRTEN feclasses. out; B MMENIED AR FE fcclasses. stdout 1 fc-
classes.stderr, A58 fcclasses. summary . json, IC%EA ready ELAYIE H AL FN
LTI RN e

JE s RE a4 R =M SRR, FFHESOARIR &S HTENS 2 A7 FCclasses {155 Hi:

« fcclasses.report. txt: T B SEAYIETE R 7 XIEZRILE L ET% System, Rates,
Derived quantities 1 Completeness 73 XHAAHEY], RE., HEK, FaflE 7R —
i /NS 7SR AT B0,

+ fcclasses.report.json: fREABGNMIXIFZEIVIRE, #E, MAREMSEMITD,

« fcclasses.report.tsv: ETRGRAFGH AT ERE; BUETFBALH/ N
RIGZSOLIRE T 8%,

AR AW AS AR B -

kr_total = sum(EMI rates)

kIC_total = sum(IC rates)

kISC_total = sum(NR® and NRSC rates)

k_total = kr_total + kIC_total + kISC_total
tau =1 / k_total

Phi_x = kr_total / k_total

HEMAGT ) = OERE E 52N, IREASAE Phi radiative, BREERITE TH
JTiEIE, B phi SRR EICHE T not_planned JEER, ZFER N N/A; IRETEL4H Phi
from available rates, U ZTIKESARN partial, HRARERIERINEE RSB 41EE,
X phi £55, WIRFBARNAEE state2 A R—RY LEHNEGTE, BIaREEA A
FEARRERS, NNZERIEYHTFASE S NIZZEIT A

VeI R RN S . EREFIRMISAZE, fcclasses.out & A IEHESEHRE, HHIHE
Z property HUfH P EEFREBON IR, (E—FKHNH RN, IREIEREBIRE, FCclasses 1F
SIREHEE, Windows M fcclasses. conf j@id Bash #fTiZ/840%%, NILTRELE
PATH B ENV_SETUP H#2{t Git Bash/MSYS2 Bash 5 FCclasses3.

case B, project KIS SHEALSHHVRIMFI A ERIEIE S A& & failure_count, {H
RERELSEIER, BB T RN EH— phi (T ES A, BRSESMIHTEIZE
RAERR, BERAREREE, REECRIERMS TSR, EEESIRE IR A
WeEBhE; TSRS TEIRIRE, TS HINAIREER, (5955 5280°R A _LiIR ™%
FRIIHAIE

3.84 iafr54R

+ fcclasses.plan. json BIEFESPITZ HIHESRIE, GEELEZR. WA, RSBk
R A,
o BT RMZEICEEAMEMN IS btproc fcclasses report,
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3.8.5 RWMFMS5EW
o FREA. #R3N. M. NAC B coupling BEFHRER, HHIBARIC A ATIZITH4 HIREA,
s LWk E fcclasses. plan. json, FERIEWHRHN fec. inp, 27 H MRS
Xt
3.9 MRCC
MRCC /& Ui B A A B E S48 MINP, KATIN key=value, MINP 247 B, JLMIFIHT
SEI. EEXHARZEHEMAARY, ~HELBTIIEHEERASE,

3.9.1 E5TZBSERY

UiH AL

%program mrcc

FHIA MINP

INRALE mrcc.conf, {#fH INPUT_FILENAME=MINP

FEESFE %source, %keywords. %extrainput. %mod. %control
ZERA MRCC fithi; S55REES B Tt a8 &

3.9.2 B/MT5%

$sp
%source origin.xyz
%program mrcc
%keywoxrds calc=CCSD(T) basis=def2-SVP

3.9.3 i AZERRAEN]

MRCC £/ :

e MINP

* task.manifest.json

A RCRINAN T -

* %keywords {E) MRCC 17N key=value 5 A,

%extrainput {F MRCC MINP 21T ER; A& E S %keywords, L[, LA
H g —35 A MINP,

%mod charge/spin =1E5 A MINP Bi4ERN; %mod geom =TES AJLA[RTAER,

* %control totcore/totmem FEFNT workflow FFE,

MRCC workflow BAINBEE mrcc. conf, XELE DL INPUT_FILENAME=MINP f5Tfif: R
A, HEREEESHIIBIT dirce; RN FHELE SUFFIX,

T~
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$mrcc_sp
%program mrcc
%source origin
%keywoxrds "calc=CCSDT basis=cc-pVDZ"
%extrainput << EOF
scftype=RHF
mem=8000MB
EOF

3.94 iafr54%

e mrcc.conf RENE, 2fTa M E; EEH A% HE INPUT_FILENAME=MINP =
e,

» workflow % 5ERIA #4458 MINP . bwrk F1 MINP. <OUTPUT _SUFFIX>; NBAHE
£/ MINP.out,

» manifest EHZICIHI A MINP SHATHSL; AIAEATEE S MRCC HiHIGBC A3 TR 7E

3.9.5 RWFMS5E MW
o REIAREIC, JUAL MINP B HBOAMEACEIEEAE RN, TS5 REER E5,
+ f & MINP,.pre_comd/comd.manifest, A mxcc.conf 27 RECE 7 INPUT_FILENAME=
MINP,
3.10 MAPLE
MAPLE JGu#E 4T . inp, 8 header command., 2EFRAIAEHRIE L) SRR G @2 4)
X5 H,

3.10.1 fES57BSERY

I H R

%program maple

FHiA <task>_<origin>.inp

NG E maple.conf

FEMESFE %source, %keywords. %extrainput. %mod. %control
SRR MAPLE #ithl; Z55RAES BT et ds 8 i

3.10.2 HB/MTL%

$opt
%source origin.xyz
%program maple
%keywords model=ani2x device=cpu opt(method=1bfgs)
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3.10.3 H A RAAN

» %keywords 5 A\ MAPLE header commands,

« %extrainput YT header ITIIEARFRAT; ZUH. FHHUEEFE A AL LA

o LA, FLETAT B BETETE TS A

* GPU &% 1 MAPLE header. /A3l AL, totcore/totmem HZ5 work-
flow FRIFREF,

MAPLE (£ T E . inp Fi A\ SR, 75 F %mod ACERfS Y LAI, FEf5 5 H g, BaneTask
H 4N <task>_<origin>.inp, 5 NS4 MAPLE % A& TRTE L,
MAPLE L5240

» <task>_<origin>.inp

* task.manifest.json

A RN R -

+ %keywords 5 MAPLE header commands, BEr]PAS % model=ani2x device=
cpu opt(method=1bfgs), A[DAEHEE #model = ani2x iX3% MAPLE R4 /4,

« %extrainput AL # JFSKECATIR SN header command TS N AL FRAETHY header;
HMT 252 8h0)E, EEE C. By AL D, S, POST % MAPLE JE bR /2 /A4ian <

« %mod charge/spin X1E5 N\ MAPLE #i AFIZERKL; %mod geom =AEH AJUAIRTARL

« %control totcore/totmem N workflow % E; MAPLE [ia1T a4 i maple.
conf R7E,

« MAPLE workflow ZRIAI:EY maple.conf, HEEACER SUFFIX @ N SEE M ANG%
inp PR —EL

aNIE

$maple_opt
%program maple
%source origin
%keywoxrds "model=ani2x device=cpu opt(method=1bfgs)"
%extrainput << EOF
B12
S120.05 10
EOF

3.10.4 iBfT54%

* maple.conf REREFEEIZHE AL

¢ {55 manifest fR1IFHIAN S5iB1T7SE8; ESR AL BT MAPLE ftHf#TaE ],
3.10.5 RWFMS5ZM

» header command. ARG LA ATCRUES, EiEsiE4eSE A,
o IREIEBRI BN AT MAPLE #i A\ header. s /SaiiAMERHmE, mMAZRINAR
workflow 7 7% 1L B EE,
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3.11 XTB

XTB J5un’E HAREL XYZ, 2175501 A] % xcontrol sidecar,

3.11.1 (L5 TFBSERY

IS vl

%program xtb

FHA <task>_<origin>.xyz; AJi% .xcontrol

INERCE xtb.conf

FEES T %source, %args. %extrainput. %mod freeze, %mod geom
ZHRAO XTB #iiHi; FIH Process DSL B extxyz 5 A5 3R

3.11.2 /ML

$opt
%source origin.xyz
%program xtb
%args --gfn 2 --opt

3.11.3 HiAE AN

* %args # A\ manifest }ffEHF| XTB f31T,
* %extrainput 5RGEAHARL . xcontrol; BaneTask HAIEM - -input 25,
« [xyz_file]. [chargel. [spin] A [uhf] £5 HATE R,
HREELT T RGN 1-based R Fom=, FFERBE) LI B #T,
XTB fE55 M %source @M LIS H * . xyz; 174 %extrainput BUARSLRES, FNE
H *.xcontrol,

XTB (£S5 =4
» <task>_<origin>.xyz

 <task>_<origin>.xcontrol ({XFEfZ7E %extrainput B¢ %mod freeze ZJHRINAE k)
* task.manifest.json

A SRR

« %args 5 A task.manifest.json FIEF S, F1E workflow £+ 1E) XTB fi¥
TSHUEH,

* %args 5 xcontrol sidecar IE X EE AR & [xyz_file].[charge].[spin].[uhf];
HA [uhf] = [spin] - 1,

* RUN_CMD_TEMPLATE &7 ${ARGS}, workflow &FEIZN BEIT %args; % XTB iR
AREXEE ${ARGS}, RATEHEEMA]HIMEAXHLASEL,

» %extrainput 25 A xcontrol sidecar 1F 3,
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« %mod freeze &5ty xcontrol £ ; LIRERS LR IGTREEMIN 1-based % S5 R,
FH2HRRE geom select/remove I,

+ 2 xcontrol sidecar #74: kA, BaneTask & - -input <xcontrol> Z%; HP TN
1£ %args PHFE --input I - -input=.. .,

» XTB workflow BKINIZEX xtb. conf, FEERARES, INREECEM SUFFIX M54
a5 xyz RFF—3

o XTB ik, SR PiEF @IS %process Y result /dbcollect 5 AEIEE, HAlE
It btproc result extxyz-kv M extxyz XfFSHi per-atom JE 1,

T~

$xtb_opt
%program xtb
%source origin
%args --gfn 2 --opt tight
%mod
freeze -1 1-4
%extrainput << EOF
$wall
potential=logfermi
EOF

3.11.4 BIT54R
« xtb.conf ffJ RUN_CMD_TEMPLATE W I &AW HEIEA ${ARGS},
o k. FHRMETEMEEN %process result, dbcollect BY btproc result
extxyz-kv # AR HER,
3.11.5 R
o AP EERRME - -input, xcontrol 2 AUEME IR LA AT I, R BARES,
o ERFUCIHEE FHIH., extxyz X, %process FIEHEEINE S B,
3.12 script
script j5uR2E A Bash B¢ Cmd J338%, FHEFRER %% launcher 5 payload.,

3.12.1 fE57BRSERY

| FLI|

%program script

FHiA <task>_<origin>.sh 5 .bat; A[i% .payload.<ext>

INERCE Hl %runner. BANETASK_SHELL 5k shell FRERGE

FEES TR %runner, %body. %source., %batch, %preprocess. %process
ZRAO AR E, HEMHAP S EMEEER
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3.12.2 B/MTS

$analysis

%program script

%runner python3

%body
from pathlib import Path
Path("done.txt").write_text("ok\n")

3.12.3 AR

* %runner JEFHEREES; BRACINET M %keywords BEBUFIUE, HAERIA /bin/bash,

* %body EHIAIES, runner 5 shell APLELRTA AL launcher + payload,

o JUAT S AAFAAE IR SC 5 | IS R 48R,

o %batch NEWEN N TAEER. BIA. HERRE,

script (ESSAERATHUTIEShAS, IFRIH#EH N7 payload, workflow {/34% %@ (5508 H
R, T, RESARTE A,
script (RS

* Bash J53/18%: <task>_<origin>.sh

« Cmd J538h3%: <task>_<origin>.bat

* AJj% payload: <task>_<origin>.payload.<ext>

o HALFEENER TA/EX : .batch/ (VB FH %batch i ; £ manifest. “F & % W run_batch.
sh 8¢ run_batch.bat, DAN frame XXXXXX/ T H3¥)

AL SRR -

¢ %runnex SEMIA runner FEITEFE; kK, NIEEK %keywords HEVEIE; MEES
TR BRIANER /bin/bash,

* %body EHIAIESL,

* JB17H shell i BANETASK_SHELL R7E; USE_GITBASH & Windows 744, ZERaSE L
1%#¢ Bash 8¢ Cmd J53/13%,

« 34 runner 5888 NESE RN, RGN launcher + payload, 41 Bash
JE g% NHY Python runner 224E5, . sh launcher 1 . payload. py,

o HIAARESH I [xyz_file]l. [geom]. [charge]. [spin] B{ [uhf], ERIEET%
T FHARE XYZ, JUAIES, M, BIEZEES spin - 118, HEEMART RS
i, B [xyz_file] ERHIAREIN XYZ SHE5E 175 B2k Gaussian 1Y < B > < BIiE
ZEE >, filtne 1,

« %batch &2 XYZ KIERITFE] .batch/frame_XXXXXX/ ¥ H3%; Bash M4 i run.
sh #H .batch/xun_batch.sh i, Windows Cmd &4 run.bat 3 H .batch/
run_batch.bat j@]J lane worker 537 inner cmd. exe VA&, Fifl shell #R{R M7
input.xyz. run.log 5 status.json,

* %process / kpreprocess IR A K F comd / pre_comd,

76



BaneTask #X{1H+H 3 EERFEIG

3.12.4 BITH&R
o A FIRHIGHE workflow TIRAS; P ZERAHUETE Process DSL, e HE ZE an
R
* %preprocess fl %process /453515 A\ pre_comd 5 comd,
3.12.5 RIS EW

« runner RTE{E, payload JCi%/Eshsk IESOREIHEZIRSR, K& /5528, payload, run.
log FIE5 shell 1%E4+%,
o PP AL BOB G AE B RIS Z225 ) shell PUEERIS.

3.13 other
other j5mfi H A ERIERIENER TR A, HH prog SHEEXN MBI TRCE,

3.13.1 (L5 TFBSERY

IS F]

%program other

FHA <task>_<origin>.<suffix>

INGELE %param prog=<name> J%#E <name>.conf

FEMTEFE  %template. %param. %source, %keywords., %extrainput. %mod

ZT NS HIBIR. JZ4THCEAI Rt Process DSL & X

3.13.2 BT

$job1l
%source origin.xyz
%program other
%template myprog
%param prog=myprog suffix=inp
%keywords method=B3LYP

3.13.3 HiAZERA

* %template <name> j%&#% <name>.<suffix> &R,

» %param prog=<name> & <name>.conf; suffix EKIA inp,

o B RRBES TR JUAL BIFEMSE; SRR TRS & TE R,

« other MMM T L HERMEN; FFREId %process, btproc result SZHRAVIEAM
B KV & A,

%program othex {4 BAE N R T IH A S, B IE IEXXHIEZR, prog
SEEIBITINRECE.,
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3.13.3.1 itk H i
T FE I E SR HENRE, othex AR H SRR EEBNS], WHTIRFIR:
1. define: TEMPLATE_DIR

2. VT R AT BRI H 5%
3. BANETASK_OTHER_TEMPLATES_PATH

3.13.3.2 B s
MR S8 5 S8 BB RE RRBE S IEFE NV AEROFESR AR S, NRIE T nl #il,
JO7 A DA AR -
« BIVEE L %template <name>; job=<name> 21]HITH T HISCH %template (%
NG
o FRCCHEZ N <job> . <suffix>,
o suffix BAIA inp, Al %param BEFRSEHH suffix=<ext> FEHE,
o (£S5 SEEENEINBE N iR prog=<program>, HT%EE <program>.conf work-
flow I GEHECE,

3.13.3.3 BilERIASEL
WA E S Z JErENn -default- B, FRAEIH—HERASEL, BRIASES I MES LR E
BBE, FHEERAR &L ] ERE AR B

I [functional] [basis]
* xyzfile [charge] [spin] [xyz_file]

-default-
prog=orca
nprocs=32
maxcore=3000
functional=wB97M-V
basis=def2-TZVP

UG :

s -default- ZJ581T—" key=value,

s HPRERBENS S BIRFABIME.

* %control EEIRILESTE L EAM L FIRES nprocs. memory, maxcore,

3.13.3.4 BN SAEF
other Bt A] BEEEH AR ST

¢ [keyl: KH %param, %keywords FRSEAMHEIABIIHFSEL,

e [xyz_file]: {E55HRH BEERBPREN XYZ X4,

» [chaxge]: TRILSSHM; HIRESARTEME, WIEHEZE| origin; origin HWARTE AL &%
i/ 0, N %mod J& NERA&1E,

o [spin]: JRESHRZEE,; HAIMESAEM, WELGER origin; origin AR L&
ZIEH 1, M %mod J5 HERZHE,

e [uhf]: [spin] - 1, J&& XTB --uhf FR,

» [geom]: JUMIAEFRIESZ,

* [source]: FJLAMAIRIERIA,
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» [atom_count]: FJULA[JEF%4,

* [rootname]. [taskname]. [originname]: AT ERAIANE 51T,

* [inputname]. [sourcenamel: I ERAVIEAHES SR,

2 %source FFHH T geom. <slot> N, ARIE A [geom. <slot>]. [xyz_file.<slot>
]1.[charge.<slot>].[spin.<slot>].[uhf.<slot>].[source.<slot>] 5 [atom_count.

<slot>], FEEHMMI AR LSRR, XERFALAGEIEN %param &,
3.13.3.5 other L)k
other {1555 2E AU A X AT S5 manifest; BB TMOFTE [xyz_file] FHIESR
BAARIEAL XYZ, EARELHE:
» <task>_<origin>.<suffix>

* <task>_<origin>.xyz ({UfEERKFREASHER Y5 HNRE)

* task.manifest.json

task.manifest. json fJ program_params =1c5% DA FEE:
« prog

* nprocs

* memory

* maxcore

workflow LS Y BiES BRI S RS2, HERFIRE task.manifest.
json Y program_params, FEMHBMNIARECE, PANRH memory I/Z maxcore FYEE
JE, HH prog=<program> € <program>.conf; Zil/DiZ{H, other L5 RAAI LA
A BRI A SR, 1B workflow H4 Tz N A8 FH I — D IR AL E S
3.13.4 iafT54R

o BREBIRRE EESE . B B %A BANETASK_OTHER_TEMPLATES_PATH,

o BT, WMAESR. eSS R HIE <name> . conf 5155 Process DSL

RIE

3.13.5 KWMFKMSE

o BARAFELE. prog B, GAFFARE EELE XA RTHREIN, &R BRI

o BFRIMEER N, RERRAERY). Bk . conf #l %process 2 & TR MER,
4 Workflow 217 &R

AEYHBCE SR, PP, Process DSL, {E55H&. bwrk, AMSPHESHRHIT, K
4.1 BLE5IBTTHEE

BT EC B L BaneTask fEANISEREIMR P IYSERRAT R, EIEER H 3%, BFINE, B
INERTR, BAFIH KA E profile, & FECEBINEFFIIE ~/ . bane/task/, WHWNREES
FRAEELEESINYN SRS S =¢ - F A
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bIEE E SRAfi R -

~/ .bane/task/
banetask.conf
envs/
bt_templates/
btlib/
other_templates/
scripts/
multiwfn_templates/
banewfn/
external/
btrun/
profiles/
queues/
routes/
~/ .bane/taskq/
pending/
running/
done/
failed/
logs/

4.1.1 BCE S banetask. conf

banetask. conf {R1F2RIFZFENINISI TR, ‘B $1T KEY=value /&3, S FF# $HOME
| ${HOME} FEXAVINRZ |IEFF; DA # FFLiRAT2IER. ANEAERmBMTRER, BN
Rt e IR E M ER —F 57,

4.1.1.1 EHNIFS5ILER

BaneTask 1% R%I|lfi/5 24X banetask. conf, HRF|E —NMEIERI G IEIE:
1. HATHZR

~/ .bane/task/

~/ .banetask/

banetask RJHATSCHFARTE H 3%

X T AT . . /share/banetask/conf/
/etc/banetask/ (F Windows)

A 44 B0 B I SN -

A R > Bl E S > WEBNIME

R, KHEAERINMEIE &S A ~/ .bane/task/banetask.conf; —{XMB =& S TE shell A
HESHINELE,

FTEHSE. Bk, R B TR g2 00 B I Frig 2 5113% . POSIX *E &
5 PATH/LD_LIBRARY_PATH —t£EHE = : 47f%, Windows 75 ; 43BRABERAD C:\
FEFF5E, BaneTask I MNARIGMIFELR, SeamiyseFesk B, Rt g e X H
SRIERERR P 228 H R 2 i, Hlan:

ok W
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BANETASK_BTLIB_PATH=$HOME/custom/btlib:${BANETASK_CONFIG_DIR}/btlib

F T EUIRASTEME A — 82 (5140 BANETASK_LOG_PATH. BTRUN_QUEUE_DIR) 1/51%

BA—PRAZRO T,
4.1.1.2 BaneTask JLhligi2

BANETASK_TASK_PATH: REFH$5EBKIZIB1T banetask INAESHRRHE %,
BANETASK_LOG_PATH: BaneTask H& H&EHitH H3; HENEENN bt XHFMIEH
o

BANETASK_ENVCONF_PATH: F2/FINEECE H%, fRF g16.conf, orca.conf, amesp.
conf, bdf.conf, xtb.conf & <type>.conf X, Z#FEIZ%3R; banetask ZfK
workflow. benv @& #1 btrun task #i&1% HFEITFE,
BANETASK_EXTERNAL_SCRIPTS_PATH: ANHFEFINRIIA H %, X F5% 124158 ; workflow
WA I B SR n s — NMEER env.sh (Bash) =% env.bat/env.cmd (Cmd),
b5 A AT FECE HHY ENV_SETUP, IZMNE KT S5 2 54K pre_comd B¢ comd,

4.1.1.3 Bt TH#KIE

BANETASK_TEMPLATE_PATH: .bt #fRH%; fit btool template fFH, thfEH btc &2
3 ask: RPERTEBRIVENE T, XHFEEEYIR,

BANETASK_BTLIB_PATH: &INCLUDE <...> &K .btlib SHEFEXHESR, BIA
~/.bane/task/btlib, Z#FIKRFIER,

BANETASK_OTHER_TEMPLATES_PATH: %program other AU NI H%, SHHEZ5
o

BANETASK_FCCLASSES_INPUT_TEMPLATE: W[ FCclasses3 flexible input 1A {4,
N HEH $$% FYAHEAFRTER, HRSEFH FCclasses3 BRIAH,
BANETASK_FCCLASSES_GEN_STATE: gen_fcc_state FIHfTXHZ KR, BRIA gen_
fcc_state,

BANETASK_FCCLASSES_GEN_DIPFILE: gen_fcc_dipfile AIHITSXHZEERR, BRI
gen_fcc_dipfile,

BANETASK_FCCLASSES_DEFAULT_COORDS: FCclasses T/EiERIAALHR, FTEY CARTESIAN
o INTERNAL, BEZ3HE e R MR- COORDS, bR th 1% B i {# ] CARTESIAN,
BANETASK_SCRIPTS_PATH: 1% DSL A run A H%; scripts 254, btc &R
ZRA runner NS REAH) btrun, SZFHERIZFIFR,
BANETASK_WFN_EXAMPLES_PATH: Multiwfn SRR AR H R, STEIRRAIZ,
BANETASK_BANEWFN_PATH: banewfn fitH, ZHEIRBHIE,
BANETASK_BTRUN_PATH: ®RX457E btrun FIHIT X BB R B RIE R 12513 ; autorun,
btc ZXA runner. btool project init 5 btool project rebuild --run-script
SRIEEE

BANETASK_BTDB_PATH: . 3\f5 € btdb AJHIT X IR B IE RS 12513 ; JHH finalize
i, BRI EESSERIE, RZERENIRE] btdb,

BANETASK_BTPROC_PATH: I8 btproc Al AT FBR B e 16 1247132 . workflow
WEB N, Gi5RHEEE. FCclasses % 5F1 finalize.method.generate {L5EIEIZ
T,

BANETASK_RUNTIME_CLI_PATH: HZEMJIZ/THS CLI fRIEREIRFIFR, XK1 E BANETASK_
BTPROC_PATH I, AT workflow 5 iEFURESIER B ENL btproc; HINARIKHE,
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MR banetask [F] H &M btproc, &/5fH PATH H[ btproc, ZIAFE HXE,
FIZR P g —ITUETR B2 P B T SRR R AR
 BANETASK_GNUPLOT: Plot DSL f# ] gnuplot RAJ#AfTCfF, BRIA gnuplot; @417 --

gnuplot FJE %,
» BTMETHOD_REFS_PATH: btproc method /5155 % FE references.db BRINEEZ
B RIEFRIFAIFR,

4.1.1.4 BaneTask &f7i%Wi

» BANETASK_ALERT_NTFY: ntfy F#i4; HFm>KMH %control alert ARKMHIMT A IE
RGEH], 2SR AL,

» BANETASK_SHELL: @i IAL K, B bash, sh, gitbash, cmd. bat. dos,

» BANETASK_CMD_ENABLE_DIRECTIVES: 2@ f##fT %preprocess / %process HHIMHZ
DSL, RIEBENEINGH; XiHfG, WNEmSH B E AR~ wlT, NG —1T59i%R
¥ shell a0 8,

» BANETASK_PROCESS_PLUGINS_ENABLED: J&75 /% manifest %! H & ¥ Process DSL i
o RIZENEINBH; false. 0. no. of f FIEE(E A B E XAEH, FEMANEMS,

» BANETASK_PROCESS_PLUGIN_PATH: H7E X Process DSL {4 INE &R sk manifest
XA, POSIX #5285 : 805 ; 200, Windows S ;; S —TESHUTINGE
T EEIT,

» BANETASK_PROCESS_PLUGIN_ALLOW_OVERRIDE: =& ¥ B E Xififh B =R NES
£, BUNXA; BHE, BHEX alias e T NE alias.

» BANETASK_PROCESS_PLUGIN_STRICT: fE4ffFZFL. manifest i@t action ZmiEiZ T
BRI H SRR, ZITFEAEEEA banetask WA BB IE; AA[I0EH) manifest,
AL action A& #EEL,

» USE_GITBASH: Windows shell Bl & A4 ; B E(ELSTE] BANETASK_SHELL,

41.1.5 ZEH

» BANETASK_RUNSCRIPT / BANETASK_RUN_SCRIPT / BANETASK_RUNSH / BANETASK_RUN_
SH / BANETASK_RUNBAT / BANETASK_RUN_BAT: btc #J run.sh/ run.bat runner Z&
B4, AL T B - -script 1 BANETASK_BTRUN_PATH, =T H3IHRER,

» BANETASK_ORCA_TEMPLATES_PATH: BANETASK_OTHER_TEMPLATES_PATH fJ%I4, AT
5 %program other AU H %,

4.1.2 btrunficE

btrun f1537H % . bwrk workflow, 1ZZZEMIA, EFAM file queue, FH3HF btrun
task -t TYPE JERIUMNVATE SRR, EMBELE DK =28 2RBIME. <type>.conf {£5K
RIKI &, execution profile JAEE E,

4.1.2.1 BCEAN
WHAOWTR:
* banetask.conf H[f) BTRUN_* Jii: fR7ZZRIA backend. profile H3%, AHIZJHE, AFIH
5,

« shell JMEAS B IS X banetask. conf, &AM,
o TR BRI A PR EMER, A0 - -backend, --profile-dir, --profiles,
--queue, --selection-mode, --auto-target,
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+ <type>.conf: btrun task -t TYPE {ERHAESSRAIALE, EMAGR. HEYIG
TN T A AR

* btrun/profiles/*.yaml, btrun/queues/*.yaml, btrun/routes/*.yaml: f#iRA
Bl ST target RYEERLE,

4.1.2.2 btrun setup 7FXACH

btrun setup M T/ Al&EE B AREHINELE X F, BERBTmLRIFTTREARE; B
A DMEar AT iR E BL BRI A4 R, SUCEREARSCfF, A E AL E,

# FIFOXRE
btrun setup

# RIEESAEBECE ~/ .bane/task/envs/orca.conf
btrun setup task ozrca

# 934wiEFEE execution profile. queue catalog #1 routing policy
btrun setup profile wzhc

btrun setup queue wzhc

btrun setup route wzhc

# YRIEAH target EZE profiles/local.yaml
btrun setup local

AL XA
TrIX B bRt &
global banetask.conf  2FBINMEMEEHREEE
task NAME  envs/NAME.conf  MSAESSHUIAEIRIIAIL S IBTT i SR
scheduler schedulers/ VL. HAGSARZRMS; NAME ATEX 1ocal,
NAME NAME . yaml slurm, sge B pbs
profile profiles/NAME.  execution target. BRIABAFIRIIZAEERZILE
NAME yaml
queue NAME queues/NAME. RABIBE T BRI i A e Sk
yaml
route NAME routes/NAME. TR R IE I EERAS IR
yaml
local profiles/local. i runner (FAIRES. WIEMIEH &
yaml
paths e TR Y At A AC B R 2
init HRIBRIAFRE 1A T VA SR I B i B AR ) S

HIRSAEAELER, setup BUARIE— DAl A RN, EFEMRTRIBITmL R

B 2 FRIE, TR O SEIRE a2 JE A RETR XSS, I - -no-create AJERICAAL
MELTFAE; --print-path RITENEHREREE, AEEBETHSCF; - -1ist S0 X% X
HERRECE X,
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URiEATZ DL R : --editor COMMAND, VISUAL, EDITOR, #/51E POSIX R&ifif
H vi, £ Windows f/] notepad, FEERFEITEIRiERR SN, MILEFSHESTERER
e, filan:

btrun setup queue wzhc --editor "code --wait"

BRINBS 12 ] 57 51178 o -
* -0 DIREX --config-root DIR: B schedulers, profiles, queues #ll routes
AR EAR H 5%,

 --task-config-dir DIR: I&E <type>.conf Fiff H%.

¢ --global-config FILE: }5EZE4HEM banetask. conf,

btrun setup init [OPTIONS] SEFLSEZ% btrun init, init &&E XIRIE
JERRIFAERR —H XA E ; setup FYHEAM D XIE S RE G 4Er Hip— D sef,

4.1.2.3 WHHELR

« BTRUN_PROFILE_DIR: execution profile H3%, ###&12%15%; profile AJf#iA local run-
ner. AALEE target B remote: [ SSH A target, 338 queue catalog, routing
policy. &> FIRASILE

» BTRUN_DEFAULT_BACKEND:target &5 425 backend {4, T B auto.local.sluxm,
sge. pbs, auto 2XZI AN local runner, AHLIEHEIRFCHAIER remote profile, F
557 JRI%EFE target 5 queue,

* BTRUN_ALLOW_AUTO_REMOTE: 2 o VPRI N4E7E profile/backend IHE 2 H ahik £ re-
mote profile, BRIAKM]; BXIAFAFTH - -auto-target 73, 8 - -no-auto-target
kiR

» BTRUN_SELECTION_MODE: target + queue [ £ R iE 5N, 7T local_first.remote_
first, best_fit, first_runnable_by_priority; CLI#J - -selection-mode {L5%,

* BTRUN_TASK_CONFIG_DIR: btrun task Zik <type>.conf [JBARE X HF., FFHK
ZHIFR,

» BTRUN_QUEUE_DIR: btrun queue run/status/cancel/kill FyZAHIBAFIEF; HZ
Hs2E44 BANETASKQ_DIR, FE[EIIEZF| ~/.bane/taskq,

» BTRUN_LOCAL_QUEUE_DIR: {XfE scheduler allocation local context 78 5 #z & local PA
FIHR, BEADEE; BWAERMTRGIGN B, AP, BEEMEL, array TE
TR MR

» BTRUN_TOTAL_CORES / BANETASK_TOTAL_CORES: local runner A RO RIZE
it EE 2% #2. local profile Y local.max_cores 5¢H44 defaults.total_
cores A]fE, local.reserve_cores 2 MAEEREFHIER,

« BTRUN_TOTAL_MEMORY_MB / BANETASK_TOTAL_MEMORY_MB / BTRUN_TOTAL_MEM_MB /
BANETASK_TOTAL_MEM_MB: local target FJ/= 77 _EBR, local profile 7 local.max_
memoxry_mb FA] 7%, local.reserve_memory_mb < MAJVHEREHHIFR,

« BTRUN_TOTAL_GPUS / BANETASK_TOTAL_GPUS: local runner A] ] GPU =%, RIZEM
% 0 4b#, local profile Hf) local.max_gpus 554 defaults.total_gpus AI & &,
local.reserve_gpus 2 MATTEE R & IR,

» BTRUN_GPU_IDS / BANETASK_GPU_IDS: local runner A4 ¢ GPU ID %3, i1 0,1,
local profile HJ local.gpu_ids 2{jl4 defaults.gpu_ids A]7& &,

« BTRUN_LOCAL_CONTEXT / BANETASK_LOCAL_CONTEXT: {4/ AFRIC N scheduler al-
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location NHYHRE local context, btrun A2k Slurm / SGE / PBS HiIA S H 3% & iZ%br
id, FFHEAIR allocation FYETT S0, NP7, GPU (AR UL GPU 5 A iR BTRUN_
TOTAL_* / BTRUN_GPU_IDS ZFi&; —MARNEEFT mFNLE,

BTRUN_FOLLOW_LOGS / BANETASK_FOLLOW_LOGS: local backend /local queue $447H /2
HERRE .out / .erxr HiE,

BTRUN_HIGH_MEMORY_THRESHOLD_MB: btrun task AbHEE A\ Y PNAE(E 5% I F Y I01E
BTRUN_DEFAULT_CORES: btrun task f£ CLI, manifest 1 <type>.conf &% G4 H
OB S {5 FH A BRI VB

BTRUN_DEFAULT_CORES_FOR_MAX_MEM: btrun task J&Z|E maxcore | & ABAEE
S, FATAEE cluster cores HIERIAE,

BTRUN_PHYSICAL_CPU_NUM: # nprocs / memory / maxcore BRET N S5 &1 Nk
LU Y CPU 2% 1H,

BTRUN_INIT_SKIP_GPU_PROBE: EfEMf, btrun init A nvidia-smi #{l| GPU;
fl5ATH - -1local-gpus Fl --local-gpu-ids BNE NEF,

BTRUN_SKIP_GPU_PROBE: BTRUN_INIT_SKIP_GPU_PROBE HELBEHI&Z, E—ZTENE
BB GPU #490,

BTRUN_DEBUG_BUNDLE_ON_FAIL / BANETASK_DEBUG_BUNDLE_ON_FAIL: local queued
job KA A YA AR bundle,

BTRUN_DEBUG_BUNDLE_DIR / BANETASK_DEBUG_BUNDLE_DIR: fi® bundle #iH H%;
RIGBENEHES B FRBRIAMLE,

4.1.2.4 btrun task [ <type>.conf
btrun task -t TYPE RBEHL TYPE. conf SROUEHHIT LM A S, MBS ., 217

N

1.

\l.cnsnﬁs»sv

2, BERIFWT:

--config-dir DIR

BTRUN_TASK_CONFIG_DIR (B%{241Kiz MERHRIT)
BANETASK_ENVCONF_PATH (%1253 M AEEH FRTT)
./envs

./conf/envs

ZAEH FH envs

. ~/ .bane/task/envs

TYPE. conf NEFTENEHE K KEY=value FIFHACE, SRS PRI HIR

[main] AR ERCE, SIS KEY=value,
[ENV_SETUP]. [RUN_CMD_TEMPLATE] F1EEX [NAME] 2fiF [main] Z AN EFER
AXH, XRIEXEHEEESMS, N5RREE,

4.1.2.4.1 [main] R
THIHHSZE [main] H:

2804 TiRH

DESCRIPTION btrun task --help-type TYPE B RAYIHBECA

SUFFIX Gtk N ; 5 INPUT_FILENAME HJ%, task mode FHH&HIARR
BEIERIA inp
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S WifH

INPUT_FILENAME 4% basename FEffiFIHEE XK ; 5 SUFFIX B 5
OUTPUT_SUFFIX  FEHiHXMEZ, ZRA log

CONF_CORES EONINERE 7y e

CONF_MEMORY FINRAESS N, AL MB

CONF_SPAN_ P RS R T A task mode FRIA false

NODES

RAW_MODE true/ false; 7 true &M HRIEN— raw task $#222
ARRAY JEut < £F array job B FH A EH A AR

USE_ABSOLUTE_ 275 1EAT AR Hh s okt A i tH B& A2

PATH

&8 SRR 5 h INPUT_FILENAME=MINP 5§ INPUT_FILENAME=comd, Z{ENHIE
B basename, &% HRSEAT; HAPWFRZFHEMMLE, NMUOBKTRET, IE
TE LGSR SUFFIX,

4.1.2.4.2 [ENV_SETUP]
[ENV_SETUP] 5 [main] FIZ, [FX2@FEMmLPAiHUTIINRERIA, EXEHZES S, ©
i KEY=value; TNFHEWNHNLNTE :,

[ENV_SETUP]
source "$HOME/apprepo/gaussian/16/env.sh"

4.1.2.4.3 [RUN_CMD_TEMPLATE]

[RUN_CMD_TEMPLATE] 5 [main] %, [EXETmSHN, B [main] TS5, FHit
AEEE A RUN_CMD_TEMPLATE=. . .,

[RUN_CMD_TEMPLATE]
glé "${ACTUAL_INPUT_FILE}" > "${ACTUAL_OUTPUT_FILE}"

IESCZHF ${NAME} 5 $NAME PR G ARF; RITETE=0N ${NAME}, & HZE R fLHE:

* ${ACTUAL_INPUT_FILE}: Mt/ RYM ABSIRECC 44,

» ${ACTUAL_OUTPUT_FILE}: f##T/5 %I HERIZE 40

» ${ACTUAL_INPUT_FILENAME} / ${ACTUAL_OUTPUT_FILENAME}: #i\/#ithi~x{44,
* ${ACTUAL_INPUT_STEM}: M AXHEGLREH stem,

* ${FILE_NAME} / ${BASENAME}: 1ENV&Z B stem,

o ${WORKDIR}: TEM . TAEHR,

» ${CORES}: AIXAIEFHIEBUIZ O,

« ${EXTRA_ARGS} / ${ARGS}: --extra-args 5{ manifest FHIFEFSEL

* ${TYPE}: fEMT/GHITESSLEL,

4.1.2.4.4 HEX [NAME]

HE X [NAME] 25 [main] FZRHEFHEBIAXEE, #1401 [POST], btrun task --post-
var NAME JEFENS B IESCAE N JEACPEIAS; IEXXCRI A5 [RUN_CMD_TEMPLATE] HHIRIHVZE &,
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[POST]
banedata "${ACTUAL_OUTPUT_FILE}" -x

SRR R/NICE N

[main]

DESCRIPTION=Gaussian via gl6
SUFFIX=gjf

OUTPUT_SUFFIX=1log
CONF_CORES=32
CONF_MEMORY=96000

[ENV_SETUP]
source "$HOME/apprepo/gaussian/16/env.sh"

[RUN_CMD_TEMPLATE]
gl6 "${ACTUAL_INPUT_FILE}" > "${ACTUAL_OUTPUT_FILE}"

4.1.2.5 execution profile &k
execution profile H A0
« 24T - -profile-dir
* BTRUN_PROFILE_DIR
* ./btrun/profiles
o A[HPUTCHFMIERY btrun/profiles
* ~/.bane/task/btrun/profiles
profile {# ] YAML f#i#—" execution target, M2 —RIEZIRABIEEI LN 2H
backend, scheduler (11#5Z backend /kind) R target [IAEA; queue_catalog 5
routing_policy XEXIZ target FIRAZIRE /I FIBTIRIK H ; selection. priority #Hil# target
HEF; remote: HETARICIN SSH/rsync IZFE target,
VA profile B H 7B ELHS:

¢ kind / name / scheduler

* scheduler_config/queue_catalog/routing_policy

* script_extension

* submit_cmd/query_cmd/cancel_cmd/discover_queue_cmd

* header_lines

» state_map

* selection.priority

* defaults.queue /defaults.physical_cpu_num/defaults.parallel_env
* remote.host/remote.root/ remote.health_check

4.1.2.6 Slurm profile 7~f

#8 Slurm profile 27 scheduler: slurm, Ff7E XE(5[H sbatch, squeue, scancel
PAKz #SBATCH LEB#iHR, btrun queue run/status/cancel/kill NIiEHE! BTRUN_QUEUE_
DIR & HIAHIEAS,
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kind: slurm

name: default

script_extension: .slurm
submit_cmd: [sbatch, "{script}"]

query_cmd: [squeue, -h, -j, "{jobid}", -o, "%T"]

cancel_cmd: [scancel, "{jobid}"]
discover_queue_cmd: [sinfo, -h, -o, "%P"]
defaults:
queue:
physical_cpu_num: 64
headexr_lines:
- "#!/bin/bash"
- "#SBATCH -J {{job_name}}"
- "#SBATCH --ntasks-per-node={{cores}}"
- "#SBATCH -N {{nodes}}"
- "#SBATCH --mem={{memory_mb}}M"
- "#SBATCH -p {{queue}}"

- "#SBATCH -o {{workdir}}/slurm_{{job_name}}.out"

- "#SBATCH -e {{workdir}}/slurm_{{job_name}}.erx

- "{{array_directive}}"

- "export CORES={{cores}}"

- "cd {{workdir_quoted}} || exit 97"
state_map:

PENDING: queued

CONFIGURING: queued

RUNNING: running

COMPLETED: succeeded

FAILED: failed

CANCELLED: cancelled

TIMEOUT: failed

NODE_FAIL: failed

4.1.2.7 remote profile

JHE profile A] AN remote B, {#AH: btrun jfid SSH/rsync #15¢%& case B {7 2I4EEE, £

IR S AR,  FAEAHIBAS AR PR IFFRFSLER PR TE SR -

name: remote-slurm
scheduler: slurm

queue_catalog: ../queues/remote-slurm.yaml
routing_policy: ../routes/remote-slurm.yaml
selection:

priority: 20
remote:

host: login.cluster.example

user: username

port: 22

root: /scratch/username/banetask_remote
results_dir: Results

health_check: false
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ssh_cmd: [ssh]
rsync_cmd: [rsync, -az]
stage_excludes: [Results]

selection.priority 25 target HE/F N HAY profile ft7cdk, ZUEEVNEILIE; queue
H Y priority {5H T profile NAIES target FYfRIELLEL, remote profile A& IR AL
@3t squeue, shatch B¢ qsub, BRNINGIFTER A SER: SSH; A target k4
2, BREH TEFERER, A5ANLH, remote.health_check: true M TERINBRHIER
Al SSH scheduler #:#f, CLIFJ --health-check/ --no-health-check AJ X B HE %,

AR IO SR S22 O] 8 DAIZE R case [ .bane/xun/chain.status. json AFIREH,
F£H chain [ running fZ TS| .bane/run/tasks/*.json WIENINIL A, MWARE
£ chain LS AR, RIIERESS B O task status A THIMESHSLES), JH1E
chain HARE HEHHIRIARE I, X MIRSHTIMKBE LM squeue, gstat FiEIATIZRHIH
KHEN; query_cmd HFETF RN btrun status <backend> <jobid> Z i,

B IRF AR HIE RS RS TE remote. root/<case-key>/<session-id>/ REIT AT
session; [Al—{X submit / kick HJE F[FAl— case MIFIHESILZEXNHZE, EREICRIES
RIFE ZIHY chain/task 8580, HAEARRIRRZH task RAEHILHERE, H chain RS WHERE
fa, AHZMINAI, Mg A s B A IH -bane/xun, [H Results IRINNA
POBITEE R, FLh— E %A £ e banetask chain IRZS, LS HIIC RS USRS
queued/running; HAFAEY task failure 5233 AL,

queue run STEIZFE(LSS5EM)E UIZYG Results/, .bane/store/. .bane/cache/
snapshots/ 5 .bane/run/ Hi[A] A case, FFIIERHE N remote/done I remote/
failed, HH .bane/cache/project.db < iz [EI; 75 Z 2 H K B A M records.
revisions 5 REMEEFFEIHRER, XM case KRR EEE S banetask chain, M EH
PRERSE —IX scheduler job,
4.1.2.8 local profile
local target FIHEFERC EAE btrun/profiles/local.yaml, btrun init S HINEKE, H
THRBIX GV EGMIZZS 5 local backend W&, DA local runner FYR] 55 I A7 B 05 1 -

kind: btrun_profile
schema_version: 1

name: local
scheduler: local
script_extension: .btq

selection:
priority: 20
defaults:
queue: local
default_cores: 16

default_memory_mb: 50000

local:
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enabled: true

role: "server" # login_node / workstation / server / small_host / auto
max_cores: 64

max_memory_mb: 262144

max_gpus: 2

gpu_ids: "0,1"

reserve_cores: 4

reserve_memory_mb: 16384

reserve_gpus: 0

btrun submit -L ./case/opt.bwrk
btrun queue run --poll 5

local target i .btq {ENAIHZR workflow IAGSE, #8528 H .bwrk I, RS A
% job WY TAE H SIS H4 stem; btrun task $#i A SR raw task 44 FRAE O B2
K .btq, fnHIH Y script= f5AIX X, --dry-run WEEH btq, [EASOIEST
21T job, WAXMBRIEAFAR . bwrk,

A H A [R] I CRAFE — O3 ARSZHY . bwrk IZATEIA, runner RiHZRSIEIA, KIHIER/EHE
E. BoisBE TEE R .btqg FBEESHBARIIEN, script_extension RJ#5EH
P, RECEREAH bt

local.enabled: false Z&Xillocaltarget ft target-first B #HELS, FF1E - -explain
HERIER; IXIES 2 /26 FEBERT . max_cores [ max_memory_mb / max_gpus /&
AHUEEIE, reserve_cores / reserve_memory_mb / reserve_gpus < MATIEE R &1
F*. gpu_ids ZHIn] 2H. GPU #{.; high_memory_threshold_mb_pex_core {/5R] 7E de-
faults: N, HTHEERNTE burk 2 task 38T H N E L0, default_cores 5 default_
memory_mb {Y7E btrun task &G MiS1T. manifest 5 <type>.conf ZEEITHEINE
4%, btrun/profiles/local/<name>.yaml 5 defaults.total_cores / defaults.
total_gpus/defaults.gpu_ids thR]{5H; Fridthc B FHTUZ profiles/local. yaml
Bl local: Ht,

£ scheduler allocation local context H, _FiR%5%17 /X profile fY) local.enabled, max_
* 5 reserve_* AR YH]T local &H&; btrun MAFEMA S HAIX allocation ¥F,
FAE M2 AR file queue, JXA allocation-local target X i@ {155 IR S AR T IE & E
target; .bwrk 7 localfirst: true I, REERIER] S RIBUSHIE N FA =185t & CUDA_
VISIBLE_DEVICES ZZF 8 ] GPU UUID. MIG tRIRER HAthIC 22 297 o0 WEEREN FIME, R
£ local GPU WA E =R~ AT AR 2@ H HY scheduler target, CPU-only {15555,

4.1.3 PPN E Lk

BaneTask 4% workflow i< i%B{ BANETASK_ENVCONF_PATH RHREFIRERLE, SR
BN A E SR E R NG, ARG R EmS R, TSR EneE, &
J VA FH AR5 H X S AE B SRR
4.1.3.1 XX
IR E AR B KEY=value FI3R, T HMEIFIRTHR: RRIEESETE
fE [main]; shell, fHAMHEESHMGSXATTE [main] Z MM REX S
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[main]
CONF_CORES=32
CONF_MEMORY=96000
SUFFIX=gjf

[ENV_SETUP]
source "$HOME/apprepo/gaussian/16/env.sh"
export PATH="$HOME/scripts/bin:$PATH"

[RUN_CMD_TEMPLATE]
g16 "${ACTUAL_INPUT_FILE}" > "${ACTUAL_OUTPUT_FILE}"

fEAT RGN R -

o [main] FEMNERECETIE KL KEY=value, ZZfTFE NMEBFRTN # WEITH 20, 17
N # B TEAS,

» [ENV_SETUP]. [RUN_CMD_TEMPLATE] DALz H A [NAME] #3225 [main] FEAIRIX EER
A, T2 [main] HZSE, HIESGREXXRTE, Hl5. W55, # = ; TR
AEACE G, awk '...'. here document f1Z&monHERE, LEHTUEINET]
%O

o XPFRELMMTE GBI G —1T; ZFREFR, B I RIZARR, BHEFA 62
BF HHI XSRS AT — D R R,

o JRREXEIT SRS B THERRIZ BAT A ALES; XELNE S T4 =R

o HENX [NAME] BIFREEAZ AT btrun task --post-var NAME &R X,
BaneTask £ i managed workflow 5 btrun task :HR—2& <type>.conf, N5

YA [main] WNAYFREFELA [main] Z SN EAEIA X B, DESCRIPTION, RAW_MODE, ARRAY,
USE_ABSOLUTE_PATH EZRS T btrun task; WFEFEME2SY target/queue 1%F%,

4.1.3.1.1 [main] FREFE
THNIFENBELE [main] B, N KEY=value:

managed

S workflow 27F?  iFH ERINME

DESCRIPTION n btrun task --help-type TYPE 'R —
SRE-~ty gtz

SUFFIX ik NGRS R, Bl gjf. inp. sh; inp ({X btrun
5 INPUT_FILENAME H % task)

INPUT_ i % basename fEHRC RE E X4, Bl —

FILENAME 40 MINP B¢ comd; 5 SUFFIX Hff

OUTPUT_ n Fhth A log

SUFFIX

CONF_CORES n NN Gy e —

CONF_ n FINRAESS ENTE, B4 MB —

MEMORY
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managed

284 workflow %45?  1iHH PRINE
CONF_SPAN_ n R ESATFET R, AARFHSE  false (task
NODES B2 T A N true mode)
RAW_MODE n true FNHES M A BHRIEN—Praw  false

task, MBI @ A S
ARRAY n backend % #f scheduler array F{#H 0

SRR EERN
USE_ n AR P R A B R AR N true
ABSOLUTE_ Huxt 1%, false IRHNA#HE 2 FE44

PATH

managed workflow 2T AL E SUFFIX B¢ INPUT_FILENAME, HHAEECEHA—,
A7 btrun task NFAIHECE, EWNEIHIHI%E SUFFIX=inp $3{fi, INPUT_FILENAME
HEEZ ) basename, T HRKR, W AMUBERTE .

CONF_SPAN_NODES i 3% &% CONF_ALLOW_NODE_SPAN. CONF_MULTI_NODE. CONF_
MULTINODE 5 CONF_NODE_SPAN %|H#&FR; #HBELES—{#HF CONF_SPAN_NODES,

4.1.3.1.2 [ENV_SETUP]

[ENV_SETUP] 5 [main] [A%%, & managed workflow HFEAVIREAIGLIXEL, [EXEHES
shell, ftAMEEAHRN A0S, LRRIBKING o 5[5, W55, #. =, ; MEITERIZE
RHE,

[ENV_SETUP]

source "$HOME/apprepo/gaussian/16/env.sh"
export PATH="$HOME/scripts/bin:$PATH"

4.1.3.1.3 [RUN_CMD_TEMPLATE]
[RUN_CMD_TEMPLATE] 5 [main] [FZ%, /2 managed workflow A7 ML XER, 1FX7H
${NAME}, RINTEFEEM SNAME tHATfRMT; MVERZR N ${NAME}, PTHZEE W Workflow H1HY
RUN_CMD_TEMPLATE A] HZ &,

[RUN_CMD_TEMPLATE]
g16 "${ACTUAL_INPUT_FILE}" > "${ACTUAL_OUTPUT_FILE}"

ENV_SETUP=. .. 1 RUN_CMD_TEMPLATE=... ANE7E [main] ',

4.1.3.1.4 HEX [NAME]

HE X [NAME] 5 [main] [FZk, AITEREERNEMIA, a0t btrun task --post-var NAME
R AR IX B, KB RMA T E AT —1T, SFRETRE B R RRIZRAR, &
FRIREZ LT

4.1.3.2 Gaussian 4l

[main]
# BN 32 %, 96GB
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CONF_CORES=32
CONF_MEMORY=96000
# WMAXMHES gjf
SUFFIX=gjf

[ENV_SETUP]
source "$HOME/apprepo/gaussian/16-hy/scripts/env.sh"

[RUN_CMD_TEMPLATE]

# £ gl6loop BEMZANIETT gl6, HEIEITERGA banedata -x EEGRARMILEN
gléloop "${ACTUAL_INPUT_FILE}" --crash-handle all

banedata "${ACTUAL_OUTPUT_FILE}" -x

4.1.3.3 ¥R E SRR
banetask N & &AW ISR B S RPN

» gaussian: fkIR=IX g16.conf, gaussian.conf,

e orca: orca.conf,

* gamess: XIRZIX gamess.conf, gms.conf,

* amesp: amesp.conf,

* bdf: bdf.conf,

» mrcc: mrcc.conf, PNERFIEH INPUT_FILENAME=MINP,

* maple: maple.conf,

* xtb: xtb.conf,

e script: script.conf,

« other: {1 task.manifest. json # program_params.prog, FHi%# <prog>
.conf,

4.1.4 B, HWBPESIHAHS

BARAIIA H R RF ] B HIESER, BN, FEBRFENGOMEA, efl@E AT
~/ .bane/task/ F, M banetask.conf FHEERIHEE,

4.1.4.1 .bt K5 RER

BANETASK_TEMPLATE_PATH fit btool template ... 7S M, HIEHN btc XH ask:
KRB RENRAVENNE . FRE RSB8P ot Seff, IFL AR RIS
o XHREEREIENERS,.
o FfETHRBIEAER D, BEREREMN TIRESR, W22KidH General,
* btool template merge R HNUEFZ MM EIF; HFAIRE %source 5 %key-
words —HIN, =BAMNZEHIFR, FHX %process [ %preprocess FHIMIAT IREFHI &
s
* btool template variable &I FHY [name] SAFRF, HEFRWNERE A E4HK
define: TEEZE,

[Al—H3 Y .yaml/ .yml SXAFRIEDD bto RYZR BN GOE T3, &40
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name: B3LYP/def2-SVP
description: REFHNERHGEA
variables:

func: b3lyp

basis: def2-svp

scxf: sdd

Hr variables: A5 YA .btc MR ask: HRELIEA SN H,

4.1.4.2 .btlib JyBYE
BANETASK_BTLIB_PATH{Rf£A]# &INCLUDE <. ..> ZIAILZ B BRIAIE 2 ~/ . bane/
task/btlib, EEHABEIEE HPEGEIEL, FAME G, (5K B s 5 R B, flan:

~/ .bane/task/btlib/
analysis.btlib
normal_controls.btlib
workflows/
td.btlib

EF R ERAE ST =

&INCLUDE <analysis.btlib> as analysis

$td
%process
&INCLUDE analysis.hole_ele(dir="excit")

MIX 20 &INCLUDE "lib/analysis.btlib" as analysis {B&AMAMNT5 Hi%
include AR SCAENT; RAEETEZNM BANETASK_BTLIB_PATH FUBSRFIRIZMERIH AR,
RILENELEFIERIN ~/ .bane/task/btlib,

4.1.4.3 other HiANBIR

BANETASK_OTHER_TEMPLATES_PATH it %program othex {#, AR :
1. define: TEMPLATE_DIR
2. VR B TR AR B &
3. BANETASK_OTHER_TEMPLATES_PATH
g — BRI H AR DU RAIER; [ EMRTESERT B SR E RN 24K
B S 4R A <template>.<suffix> B, HH <template> R H %template,
<suffix> BRI\ inp, A %param suffix=<ext> B, BMRIEXAIES -default- B
BHERINZ B, it %param 5 %control FE4E I ERAKSE S
4.1.4.4 WA HN

BANETASK_SCRIPTS_PATH #5/E€ i< DSL RYITH A H %, £ %process / %preprocess HI{#
F run postl i, fENTERSIZIRIRTIRIFEL postl.sh 5 postl.bat HEHZE — i
FIIIA, scripts postl & run postl K54,

4.1.4.5 Multiwfn 5 banewfn it
BANETASK_WFN_EXAMPLES_PATH 5 BANETASK_BANEWFN_PATH 73 #IARSS T a4 DSL # )
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multiwfn /mwfn 5 banewfn:

» BANETASK_WFN_EXAMPLES_PATH R/iX & <template>.txt, < DSL SZEKIZ5ZEM
JrE IS — e B S EAE DY Multiwfn BIARIERT A

» BANETASK_BANEWFN_PATH /(& <base>.bwc B <base>.inp, banewfn DSL &%
162901 H SR AN, HIRI% BANETASK_BANEWFN_PATH FUES AR EREER, FHHEBH
# ERLES L

XM H R TIE A EBAR %, 5 4 A AR E SRR

4.2 Process DSL S5t B

1t %preprocess 5 %process H1, @< DSL G —5 AT 554 b B 2 SN i Bh 3
7, BlanE et ARSEER, JARBERIEA, DA DUHREE € AR, B WARE
RUERE. BYaEZRENIFE, FNREERE shell A,

4.2.1 WmARPTER

A=t F B TREG S, EERA NS —17IR50 DSL #54; IRBIKRGES, ZT1E N

18 shell RS Ao BEAEIRIFUIT
1. #5 BANETASK_CMD_ENABLE_DIRECTIVES NE, N|Zi{iH%] DSL {54,
2. RIFAIN DSL {52 HATXIRIEVEDT shell i 5 Ao
3. XAERRGE R TERIA G L7 4,

J545 %preprocess [ %process HSHFEAT: (TRENFHL \ SAE T —ATHHERIR —5%
o ; WRFAHLEEHMTRERBFL A A ST, SATHRNTS TSk, & XX ESATIRE
g, fRtrds =R ePHEN G It a &S,

NN A (1
[rootname]: i case R4,
[taskname]: HHi{T55H4,
* [inputname]: <taskname>_<originname>,
* [originname]: [RiEHIAFES,
* [sourcename]: %source M4 Ri{E,

4.2.2 shell RH%E

HF BaneTask [Fi5f 5245 POSIX 5 Windows #1355, [Rltan &I f1 workflow Y shell X
TR EARE - A AR E B ANERE, AERNaT:
« BANETASK_SHELL=bash|sh|gitbash: ffiff] Bash XU,
« BANETASK_SHELL=cmd |bat|dos: fff Cmd XA,
» Windows T BANETASK_SHELL=gitbash, bash B¢ cmd j%#% shell; USE_GITBASH=
true 254,
« JF Windows “F&ERIA# A Bash,
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4.2.3 DSL 5%

4.2.3.1 run
run submit

scripts post_analyze argl arg2 & run post_analyze argl arg2 fJ7l4,

fTRER:

« BANETASK_SCRIPTS_PATH B — P& 1R B #2218 A Xt M I A : Bash BJT /4 bash
"$BANETASK_SCRIPTS_PATH/<name>.sh" ..., Cmd JEFF N call "%BANETASK_
SCRIPTS_PATH%\<name>.bat" ...,

» BANETASK_SCRIPTS_PATH JNERRFIFRN, A SHZEC BT & <name>. sh B¢
<name>.bat, JEAHE —MEEAMIA; RSN FEEH,

4.2.3.2 mwfn/multiwfn

mwfn mol.fchk density
multiwfn td.wfn hole-electron -silent

TN
1. M BANETASK_WFN_EXAMPLES_PATH Z il <template>.txt Z4ATH®R; &HIXACE K
RHNFR, WL BN 8 5 — NMEE R S
2. VAH Multiwfn <input>,
3. REARVE bR R N E 145 Multiwfn,
4, ¥ S A\ mw_<template>_out.txt,

4.2.3.3 publish

publish summary.txt plot/
publish --pin final.svg summary.csv

TR

« HFRHREEN . ./Results/ [inputname],

s O EMRER, FEEEHISTERERZ,

o --pin EEHIZEAGE, MARRIRREIZVCHCSS B SAE R B br SRR 2108 Results/
published. json; HFRHFHARREAE S M E XA RIBECRF R ML,

o HRFEZEPEGRE G E RIS, 2 HREE pin, FH 1B St B 17 B B ]
EREHERE S

o --pin PRIERREF. ES5RBRY RBAKFTEMEAH, /D . fchk, .gbw, .hess &
ARG ZEER,

« archive ... BRI --pin 1Y publish ... M3I4%; EAR20E .btdb,

4234 cp

cp filel.txt file2.txt backup/
cp -T plot/ figures/

(EPSL N
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o XFRZNEA— Biro
o ¥ -xr. -R., --recursive,
 Bash MM cp; Cmd T HE3IYHN PowerShell Copy - Item,

4.2.3.5 mv
mv *.png plot/

TR
o SZFRIZNER— BR.
e Bash £ mv; Cmd FHzahJj#e ) PowerShell Move - Item,

4.2.3.6 mkdir /mkdixp

mkdir plot tables
mkdirp Results/cache

TR

s MEEHRTBEHAEBR (nkdir -p),

» Bash NMEA mkdir -p; Cmd T H3IVJ#y PowerShell New-Item -ItemType
Directory -Force,

4.2.3.7 snapshot /mass

snapshot 5 mass H T W B AL B G S B — B X B3R, snapshot ILR 4 HifE:
%5 B HIPRIE; mass (dir) ¥ E0HR S RIE— R IRIRELES, SRS — 2SR B k#8303

dir,

%process
snapshot exclude=old.tmp exclude=keep_dir
run post_analyze
mass (analysis_result) exclude=run.log exclude=manual_keep.txt

snapshot IBIEMIT:
snapshot [exclude=<name> ...]
snapshot [--exclude <name> ...]
snapshot [--exclude=<name> ...]
TR

« IR HTHRE B E R, NS T H RN,

* exclude fEERIBIRNZE AR,

« exclude ATDAEEE HF, FHTHERZ DA E R,

o PRIESCPE S TRARHEPRZZ 77 H1 BaneTask 5 £ 4 HiI{ESS H X WER, XA 2 H4 bane.

process.snapshot 5 .bane.process.snapshot.exclude,

mass WEER:
mass (<dir>) [exclude=<name> ...]
mass <dir> [exclude=<name> ...]
T AT
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o Ftf/DEIE—IR snapshot AERATTRIESCHE, AR L,

« HENAIEERE S dir,

s FURTHRE B “NEPRIA” B/ E #8803 dix,

+ H3HEER .bane.process.snapshot. .bane.process.snapshot.exclude f1H#RH
FAE,

» mass H B exclude RS E,

» HIE—{R snapshot [ exclude Wit 7E mass [ BEAkSHERR, At snapshot exclude=
xxx JGIBHE A FEELE mass FEEE exclude=xxx,

ZHUHNE SR TCTA R AR A ARE S 1), BI4n Multiwfn, 2R EIIAIA SN RE
PR A H A RS EE R SCAE I, AT JEHAT snapshot, BB T/, )5 mass (result_
dir) Gi—MsHE Y,

4.2.3.8 keyword

keyword FT1£ %preprocess / %process Al g 2 iif workflow 1EZERCFR 1% A 24,
EaAREYSRI{T 551 %program K Gaussian, ORCA B, GAMESS A i i) ¢ Bt a) 18 2: -

ZIELIAL/E T S A block RYSKFREIASCHE; Xt Gaussian BRI RIT, ZH AR
T, WREWESATEERITHIIR— .gif/ . inp,

4.2.3.8.1 Gaussian i&:

keyword add td

keyword add td.nstate 5
keyword add freq.noraman true
keyword mod opt.recalc 3
keyword rm scrf

keyword rm scrf.smd

Fgn T

* keyword add <kw>: ZRIIEED route keyword, /40 td,

» keyword add <kw>.<var> <value>: %Nl kw(var=value),

« X <value>  true (K/NEARBUKR) BEIGES, fm/RAEMM, Fl40 freq.noraman
true -> freq(noraman),

» keyword mod <kw>.<var> <value>: BE#H:E5 ANZLE; HIR keyword SR ANTEE
I Rh

* keyword rm <kw>: HEREEA keyword,

» keyword rm <kw>.<var>: HHER keyword NH—EE &,

4.2.3.8.2 ORCA i&iE

keyword add TightSCF

keyword rm CPCM(Water)

keyword add %scf

keyword mod %pal.nprocs 16

keyword add %maxcore.value 3000

keyword add %scf:soscf

keyword mod %scf:soscf.start 0.002

keyword rm %scf:soscf.start

keyword mod %basis:newgto[1l] C "def2-TZVP"
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keyword rm %basis:newgto[1]

RGN -

o AU % RIS IE12R R ORCA ! 17 Y simple input keyword, 41 TightSCF,
CPCM(Water),

* keyword add <kw>/keyword mod <kw>: HH{FHAS ! keyword f£7E; mod Xf simple
keyword F 4T T HFH add,

» keyword rm <kw>: MlER ! 1T BRI keyword; GRICHTERERPE, workflow Zk&%
7o

* %input_block: F/RTIZE %... input block A&, #l40 keyword add %scf ZHifx
%scf block 71E, keyword rm %scf MFREEA block,

* %input_block.parameter: F/RI/Z input block N parameter,

— #4N keyword mod %pal.nprocs 163/ [Al%palPil Anprocs 16,

* single-value block (41 %maxcore 3000) fiff] %maxcore.value FH value FEZ,

* %parent:child: F/RHFEA child input block A&, #/Ull keyword add %scf:soscf
KIEIM— MY soscf child blocks,

* %parent:child.parameter: FR’R child input block ¥ parameter, 441 keyword
mod %scf:soscf.start 0.002,

* %parent.child.parameter #5352, 155 %parent:child.parameter f[F; iXH
HUZHE child MgfEH Ut ok,

+ child input block FJ’5 occurrence, RFrM 0 744, HlU0 %basis:newgto[1] FRoREE —
I newgto child block,

 keyword add %parent:child ... SUZ2IBII—HTHI child block; BXEH occur-
rence ¥ header tail {# /] keyword mod %parent:child[N] <header...>,

* ORCA block parameter 8= {H; [HIt keyword add %geom.someflag JXJICE
value 5 %21% flag-style parameter AP,

4.2.3.8.3 GAMESS ik
keyword add SYSTEM.MWORDS 375

keyword mod CONICL.IXROOT(1) 1,2
keyword rm STATPT.OPTTOL

RGN -
* FE1RMEEN SECTION.KEY JEZX; SECTION AJ'E A SYSTEM B $SYSTEM,
« keyword add <section>.<key> <value>: #i% key NELENIGRMN; 5 section FFF

fERJElE,

*+ keyword mod <section>.<key> <value>: EEG A; # section/key NTEEN]H 35l
Kb,

» keyword rm <section>.<key>: {Xf£1% key TFAERTMIER; SRACHERERBEE, workflow
HREHAT,

4.2.3.9 result

result F{ T\ .bane.result.user.kv BN BENXER, i btproc result fEESFIK
EERIF A .bane.result.kv fll records/*. json,

A MBI
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result key value
result -k key -v value words
result -k SCF --exec grep "SCF Done" final.log

AL I
« XFHZED key=value JERIEM,
o --exec RPUTMLIMIRIRMERH, MRS R AT 2R TS,

4.2.3.10 dbcollect

dbcollect FiT[A] .bane.dbcollect.user.kv BN “HiE A record / database. THEA .
bane.result.kv " PSR, CIESICHE TR, B, Pulmisk iR 758is 3
BB %when PLIRMZ S BIFEE, T55UER, btproc result @i - -record-kv &3
XEENA,

FHEPAR A

dbcollect key value

dbcollect -k key -v value words

dbcollect -k key --exec grep "Total charge" analysis.txt
dbcollect --merge-kv extra_values.kv

dbcollect --exec-kv python export_values.py

dbcollect --extxyz traj.extxyz --frame last

FAan

» key value/ -k key -v value £1% key=value JEflZ] .bane.dbcollect.user.kv,

o --exec fIRACPRIERIL, 1ENTEE key FIET Ao

» --merge-kv <file> HESHEH kv X,

¢ --exec-kv <command. . .> {Ear ShRiER N ZAT kv NBIE,

o --extxyz <file> [--frame first|last|N] =iAH btproc result extxyz-kv,
8 extxyz HH per-atom JE LN atoms . N. prop=val XU&HI kv 17; HKf&E frame
I BRI FH B fm — i,

4.2.3.11 atomvec

atomvec FlT1£ %preprocess / %process H M LTS5 152E per-atom AN R, HITER
TragEiaHE, SRS A YAHTESMIaTH atom values, Za < HIENEH atom-level &
R4, BURUFREIHE RESP2 HAMFEY, AIAHEMA 7 EZ FAIZE(E. spin density Z8#t, M&EE
BT PAR S BT —1E,

AR

atomvec <target_prop> = <expr> [options]

)
%process
atomvec charge.resp2 = mean(resp_scrf:charge.resp, resp_vacuum:charge.resp)
< --check same_atoms --sum @resp_scrf.charge --out resp2.extxyz

Za 24 —4 btproc atomvec eval WA, FEIEST AL NHiH:

100



BaneTask #X{-15H+S 4 Workflow &7 H

btproc atomvec eval --values-out .bane.values.kv --record-kv
< .bane.dbcollect.user.kv --snapshot-kv .bane.result.kv --dsl '<target_prop>
< = <expr> [options]'

PATIE, HFRMES DL atoms.N.<target_prop>=<value> B ME] .bane.
values.kv; [Al—# atom values 1 <2JE/1%] .bane.dbcollect.user.kv, fit btproc
result 5 A record / database, ZiJRAEAEFIERIRE R/ .bane.result. kv, HHfE
status=done, atom_count 5 geometry.atom_count,

4.2.3.11.1 ESIH
A g | TS MES B H11 atom-level values, X RRNEAN 5 1

<task>:<prop>
<task>.atoms[].<prop>

BEEGHLINGN R -

+ <task>:<prop> =iZEX Lj#{E% <task> H[1) atoms.1.<prop>. atoms.2.<prop>.
atoms.3.<prop> FiELLH,

o <task> AJLUZIRIITS54, MAJLAZ . [ self/current, EERREFIMES HF,

o (155 H RN 0 Ym0 BRI BR FRAES. YiiEFER N RATFHR. 7
)

o BB SR EF BAMES HR ) .bane.result.kv, .bane.values.kv, .bane.
dbcollect.user.kv, .bane.values.user.kv,

+ M1F1E atom_count B{ geometry.atom_count B, A& KE M5 1% atom count —F,

« BirJEME <target_prop> ={EH atoms[]. /atoms. HiZK; BUHATARERESZEH. it
178 =,

4.2.3.11.2 R
<expr> A[ DU N ARSI H, el DU2REAH. RETMRE, E5 RENET RS

e mean(vl, v2, ...): BEZ—1EHEZ AR, NEPNEKAEERRE TR, ZEEH
T RESP2 177 5 H = RESP B )71, WA]HT 2K population 734715,

e add(vl, v2, ...): BEZ—{PHEZNAE, NENEKAERRRT KM, ZREHTE
2 per-atom TIFAII,

e sub(vl, v2): BZMNAE, BERFE v - v2, ZEERH T HURMMEATT R, B
il spin population BN IR 7 Hréh RAIZEH,

» scale(v, s): #XZ—PAEN—MrE, HAEFNITERLIRE so XREHH T 07
A BER A T

s mul(v, s): scale(v, s) HY[FE %L,

s neg(v): EX—PMAE, HREF N ITEIEREL. ZREHT REZEETT A,

« abs(v): #EZ—AE, BAES N rRIEENE, ZREHTHRRIZR - ZE0EE
spin density &/,

e clip(v, lo, hi): #Z—1M&E, FREMER, ¥ENTRBEHITE [1o, hil XEIN;
lo AMERT hi, ZEEEAH T#Mm population, A EBIRA AR,

e renorm(v, s): EXZ—NAEMBMREH, BN ECEREMNE—NMERE, [#hE
ERIEET s, ZBREUH TR FT SRR IE D 73 S HLAAT

o renormalize(v, s): renorm(v, s) HJ[E X FE,
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FRESKRH AARRHERHIIT, mean, add, sub FEZSHIZRMARKE L scale,

mul, neg. abs., clip. renorm/renormalize fREFf AMEKEFL,

4.2.3.11.3 FrEFRIENX
EFRIARXHT scale, mul, clip. renorm, --sumZENE, ZFUTEA:
o Beppma: BH AR, 1% CTIRRMNIEAT; R~ 1.0, -0.5, 2e-3,
* @key: TiHH: BECYATESS H®EIHEH] scalar value; 7~fill: @charge,
+ @task.key: TiPH: BEEUTLSS task [1) scalar value; /1:ffl: @resp_scxf.charge,
 sum(vector): WiBH: N—"rEFRIEICREMN, REFRE; "l sum(resp:charge.
resp).
aNIE

atomvec charge.delta = sub(scrf:charge.resp, vacuum:charge.resp) --check
< Same_atoms

atomvec charge.scaled = scale(resp:charge.resp, -1.0)

atomvec charge.abs_delta = abs(sub(scrf:charge.resp, vacuum:charge.resp))
< --check same_atoms

atomvec charge.clipped = clip(resp:charge.resp, -0.8, 0.8)

atomvec charge.norm = renorm(resp:charge.resp, @resp.charge)

4.2.3.11.4 &
s --check same_atoms: fi&EZHZRENMES W AEKE -0 Y5 HRH R
last_*.xyz, *.xyz 5{ *.extxyz i, ESRETEFII—,
e --sum <scalar>: ERIAARKEFHITEEIT L, FERARLDMET <scalar>,
o --renorm <scalar>/--renormalize <scalar>: --sum B[R] Y%A,
o --out <file>: K&ERAEZERUAIE N extxyz X,
o --extxyz <file>: --out MR XIEIL,
e --chg <file>: K&RMESUAE R CHG XA, HTESILE. SBrFIRAEME, /TS
extxyz [F]I i
« --format extxyz: f5& extxyz fitg=; R extxyz,
» --geom <task>: 5/E extxyz / CHG W MES HxHAJLA; &g, 5 first B¢
auto I HRIKA P E — AR, %A s RIEN 6 4§ H 5=
4.2.3.11.5 extxyz S
JAH --out/ --extxyz/ --chg i, atomvec M JLAISRIFAESS H R ILBU LA, JLAZERIT
PN
1. X4 R last_JT3k, JG800 . xyz RIS,
2. Hfth .xyz XF;
3. HAth . extxyz X,

FHW extxyz (FH A N

Properties=species:S:1l:pos:R:3:<target_prop>:R:1 generated_by=btvec

# <target_prop> & extxyz EUHEAAARTFNFR, FHEESERH, =, « FFFEK
4 _; .bane.values.kv 5 record values 1)} )5 44 <target_prop>.
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4.2.3.12 banewfn

banewfn density.fchk density.fchk
banewfn soc density.fchk --extra-flag

(EVSL U
o FHSHOIERES,
o FHZEOVE NI R BT
o EHIFAR:
1. 24HiHF <base>.bwc
2. MATHM <base>.inp
3. BANETASK_BANEWFN_PATH B&{25IRHF & HK TH <base>. bwc
4. BANETASK_BANEWFN_PATH F&12%5RFH &1 HR TH <base>.inp
o HEIMIMZOESE -c ${CORES} Y %CORES%,

4.2.3.13 benv

benv gl16
benv orca

TN
» M BANETASK_ENVCONF_PATH 12HX <name>. conf; #IZAC B EIZYIZR, Wil Bz
A% — MEERELE S

o BUHIZSCAEARE ENV_SETUP, FH5 A 4 #id 2 HIAR,

« G T1E %preprocess | %process FYHRAIMET IR,
4.2.3.14 fork
fork Jz %process /%preprocess HIi4 DSL, FSKIEZ I XYZ sA2 74 H UL REF] case
R HZMA extra.yaml, FEMIEZEMT:

fork <input> as <collection_name> [and|, <item> ...]
fork conv(<output_file>) as <collection_name> [and|, <item> ...]

Hrp <item> AJPAZE:

const(<value>) as <alias>

Xyzmeta

xyzmeta as <namespace>

xyzmeta(<field> [as <alias>], ...)
xyzmeta(<field> [as <alias>], ...) as <namespace>

dist(i,j) as <alias>
angle(i,j, k) as <alias>
dihedral(i,j,k,1l) as <alias>

T~

fork cluster.xyz as cluster and const(298.15) as temperature and

« const("B3LYP-D3 BJ") as method and dist(1,2) as rl12 and angle(3,4,5) as
< a345 and dihedral(6,7,8,9) as d6789

fork cluster.xyz as cluster, xyzmeta(energy as E, Boltzmann_w as w, Cum) as
< meta, dist(1,2) as rl2
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fork conv(opt.log) as optscan and xyzmeta(energy as E) as meta and const(scan)
< as source and dist(1,2) as rl12

TR

o BAEAN fork <input> as <collection_name>; and fIESHRA] DAENGEE item
F) 70 BT

* conv(<output_file>) F M FXEFH PG H btproc fork collect --conv,
U TG G NERT Al )T

« const(<value>) as <alias> SR —NMFEFEEAE - NMEEITLER,; ST
FFERFEEMSES, Hl40 const("B3LYP-D3 BJ") as method,

« xyzmeta IEAIIRIFHY XYZ frame metadata 5 AEETLE; xyzmeta as meta SHIX
S B meta: TG,

» xyzmeta(energy as E, Boltzmann_w as w, Cum) REREFE; FEGHEMN as
<alias> 27 R4, FNENEEAETIRTEY, BiEas meta N, XEFRIT
F| meta: FMEH,

« xyzmeta A] iR T E & comment, enexgy. maxForce, rmsForce, maxDisp, rms-
Disp. charge, multiplicity; XYZ {ERATHEMTHA key=value JLEIE M ATH2/H 4
BEHY, $i140 Boltzmann_w, Cum, PEFEILEAX KNG, ERATCEIR AL
Bico

e dist(i,j). angle(i,j, k). dihedral(i,j, k,1) ff/H 1-based J& F% 5.

o BITHFSARSE N\ IR A4 BT %program HEHENT btproc fork collect #z: .xyz
XN xyz, .gms XN gms; HARIEN NMUSEIRRE S Ri{E5512/F gaussian / oxca / gms /
mopac, #|[ER%F] auto,

o KA B EELE case MR H ZMAY extra.yaml, J&EHUTES HRH AR 20 XYZ 50F2
i I SR G R S, HFTRE NJS5L %when FR22HY) LA,

s HIHE RS @foreach? cluster, %source xyz=cluster frame=[cluster.
frame]. %when [cluster.r12] < 2.5[E, WINEERIFEMHITSS BT S5k,

» T @foreach /@foreach? WITABIT R AEFEMNTNEL, fork 1F2Hi workflow HZAEAK
[f) extra.yaml £ F—IX banetask fll#T s 2434,

4.2.3.15 a4
RIRFIN DSL 5SS ITSIZREFES N shell A, FHHUT AR, Blan:

grep "Normal termination" *.log
python plot.py [taskname]

4.2.4 HEX Process DSL #fiff:

B & X7l DA% %preprocess [ %process HITHHa L4, MAEREFSIEE PHEF
B 1% shell 515, #EfFH JSON manifest FHH, gl argv B—4xfF. B3R kv
action, ffiff REA K pre_comd / comd N fE@H, ~EIZTT workflow I EHT##HT manifest;
AR ARG BRI AS AT DA SZ 01T

MBS R A, AAHRE, (ESRNBR T RIERE N LS A Derive DSL, Process DSL
A EEPITINTRE T, BIECH,. BECYRTHIA. 4K extra.yaml, SHUSITHIEIES A

result, record. values fl snapshot #£.
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4.2.4.1 K. MRS
H € SARERA S ., AHCECE IR

[TNER EINT N UEH

BANETASK_PROCESS_ JEH WENIFEEN T ZIENNE A E X manifest;

PLUGINS_ENABLED W an 1Al o

BANETASK_PROCESS_PLUGIN_ %% JBIERRE manifest SXfF, POSIX AJf @ &%

PATH ; 7b@, Windows H ;; BREFHHIMNEEES
JEF.

BANETASK_PROCESS_PLUGIN_ <[] KA N alias IL5E; RN BHZE X alias AJ

ALLOW_OVERRIDE 5= NE alias,

BANETASK_PROCESS_PLUGIN_ %/ e e & RN EIZ Wid N error; JoRUI

STRICT BRI, NSRRI B 2 1R EEAMERT,

BANETASK_CMD_ENABLE_ Je H KA A N B E R ESEE, 55—

DIRECTIVES fTERE#* A raw shell fallback,

HRMIL TR IIA -

1. HaTTAEE M .banetask/plugins

2. ~/ .bane/task/plugins

3. banetask RJHT X35 plugins

4. BANETASK_PROCESS_PLUGIN_PATH FMERIEGHIZH

T REMRAT U2 DA ME—FE

/path/to/plugin.json
/path/to/name.btplugin. json
/path/to/name.plugin. json
/path/to/plugin-directory/
/path/to/plugins-root/

H AR

« HXH S F1E plugin. json I, ZXHZE— manifest, ffifFHZNZER,

s IRERNENERZFHRAFLE plugin. json, WEHINEL

« IREBRE—Z0 *.btplugin.json, *.plugin.json 1 plugin.json 2RI,

o PIBAERERIRE; TESHN, SPMEETHZRB— plugin. json,

« *.btplugin.json f&¥ X manifest FFITEESE; *.plugin. json HATIRG, Fr=4:
ZWr.

o fE3E manifest #Z52RREEHFIF L E, WA B E SGEA DERILEZGEMFE—1 alias
I, HEF /e R manifest 23,

alias ILECIX 73 K/NE, NGRS BE X mPSAHEHRE—MEMER,; XH2REEN,

FAa] B 2 X command A R EBARE FIhSE N ER.

4.2.4.2 wE1THD
BRI =N SR 287, MMM SIE, BB EUE—-NEEDE:
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socplot soc.log --out soc.png

Hepi$ 42 socplot, IEXJE soc.log --out soc.png, name(args) 5i%Et&i
name IRAIA T4, FHAEMNAETE SRRSO R B AE S0
mycmd (alpha, beta) --flag

ESOE AR AT I SN token, fi {args. ..} Al {argo} SFEMEH, R

FRi, ATIEFE shell ikt ; mP#GfHE manifest command 42 /%% action i, AFE[E]
JEN raw shell,

%preprocess | %process JRIGRSFHTRE BN AL \ 84T, FATREEMSIRAZ A,
A TR B AT 81 shell a7,
4.2.4.3 manifest Ji) 2454
manifest Ji/Z 472 JSON object:

{
"api": "banetask.process.plugin.v1l",
"name": "socplot",
"version": "0.1.0",
"commands": [
{
"id": "custom.socplot.render",
"aliases": ["socplot"],
"mode": "argv-template",
"effects": ["emits_raw_shell"],
"argv": ["python", "${plugin_dir}/socplot.py", "{args...}"]
}
]
}
FE 2K B
api W string DAUEREN banetask.process.plugin.vl; HA{EFEREEA
manifest #% 2%,
name Alik string  46fFE44; BOAEUEM: H 3% basename,

version Ali% string B AESTEIEREAERA; EKIA o,
commands Wi array B object & X—1an<; IF object TR,

1 command object S

TR 2R WiAH

aliases WE string array  — PEE MK, BFEFTREIWHEER; RKIKRH alias I
Pkiti% command, P string FE alias WAl#52, IF
FEAEL W,
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PR R 52

id AJJ% string g AR, IS, A< manifest i custom.
<plugin-name>; Z @< manifest ffiff custom.
<plugin-name>.<first-alias>,

mode AJj% string argv-template., json-actions B{ actions; ZkiA
argv-template, actions 5 json-actions T,

effects Ali% string array AR AERICER, TEW “effect”, RHAFRE AN,

argv argv-template  argv BAREE,
M

actions json-actions action object (4,
i H

4.2.4.4 argv-template
argv-template J8—" DSL @& BT — K54

{
"api": "banetask.process.plugin.vl",
"name": "socplot",
"version": "0.1.0",
"commands": [
{
"aliases": ["socplot"],
"mode": "argv-template",
"argv": [
"python",
"${plugin_dir}/socplot.py",
"{args...}",
"--task",
"{task.inputName}"
]
}
]
}
5550
%process

socplot soc.log --out soc.png
16 EICRITER, FH% B bR shell &A1 argy T2 251 M. argv U2 5 ; JF string
TLRMBANG, BTG argv NI, Za @ W ELK, A shell 17,

AEHEZ A shell Z2EPFK— MR, HI40 " - -input {arg0}" &K HA—A> argv Ii; M
HRL "--input”, "{arg0}". FHEEIE. EHEME shell #HIZE/N, #H json-actions
#J raw action, FZ3FHEH emits_raw_shell,
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4.2.4.5 json-actions

json-actions AIFZIIFFA: il Fa 1t :
{

"api": "banetask.process.plugin.v1l",
"name": "custom-analysis",
"commands": [
{
"aliases": ["analyze-and-record"],
"mode": "json-actions",
"actions": [
{

nopu: "eXGC",

"argv": ["python", "${plugin_dir}/analyze.py", "{arg@}",

< "analysis.json"]

u__outn,

},
{

"op": "append_kv_exec",

"target": "record",

"key": "custom.score",

"argv": ["python", "${plugin_dir}/read_score.py", "analysis.json"]
},
{

"op": "copy",

"source": "analysis.json",

"destination": "../Results/{task.inputName}/analysis.json"
}

actions XFUEEH., JF object JTTE. AKXl op. H/D action HFFEEEIFEHVD argy
f action 2742 W BB ; [F— command HHEAE R action 4kL24 A,

op EA57 17N
raw line JFREH HH—2% shell 1T, FEEFIMA

comment text

exec argv 5 command

copy source, destination, AJi%
boolean recursive

move source, destination

mkdir path
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i — 245 M1k argv 4 DN TECER
FAERHESE axrgv,
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op TFE 17h

append_ target B¢ file/kvFile, key, value JEfI—%% key-value,
kv

append_ target 8( file/kvFile. key. AT, HEARIER A NTEE key HY

kv_exec argv/command (IEREYIIN

merge_  target B¢ file/kvFile. source = kv XHRIAFIEME]EAR kv 3L

kv o

stream_ target B{ file/kvFile, PATAS, HOEAR MR R ERERE

exec argv/command HAR kv X1

extxyz_ TJi% target 5{ kvFile, W H btproc result extxyz-kv Hif

kv extxyz/source/path, T]i% HHIEME kv, JUMEEIRHZ extxyz,
extraArgs source, path HIIFEEE — M ESE;

target A record,

argv, command fll extraArgs #/& argv itEdH, B~F5 argv-template HFEIHEHF
M, file 5 kvFile Sh; B CHRZEAIEERBR, HHRASCHFBEN, HFERGEMN
XA HEWT effect, ZRNAE command 1Y effects R HH,
4.2.4.6 kv target
1 target MG EIESS H SR RIMRIEZ MR, FFE SRR effect:

target SERRSC A H 3 effect

result, extra. extra-kv .bane.result.user.kv writes_result_kv
record., dbcollect. record-kv .bane.dbcollect.user.kv writes_record_kv
values. value., values-kv .bane.values.user.kv writes_values_kv

AH target HARLH file/kvFile B, 1% action #Bkid, append_kv % action {55
ANEZM; RAREHNERERIE, VS record BUS1TH values BUR T TS5 26 B H T HHR
R T TR

4.2.4.7 BRZEER

iR AT TE argv T, action FAFEEFERANZHEH, RAZL R, HK header/config [EHFTHLSR
{axgN} B NZFRFER,

${plugin_dir}, {plugin_dir}. {paths. manifest FrjE#dfFH=%,
pluginDir}

{command.raw} ERREEZHENREG ST,
{command . name} EAUN RN
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Gy N2

{command.content}. {content}

{args}

{args...}

{arg@}. {argl}. --
{stage}
{task.outputDir}
{task.taskName}
{task.rootName}
{task.originName}
{task.inputName}
{task.sourcelName}
{task.strucId}

{task.program}. {task.programTypeN
ame}

{paths.scriptsPath}. {paths.
BANETASK_SCRIPTS_PATH}

{paths.wfnExamplesPath}. {paths.
BANETASK_WFN_EXAMPLES_PATH}

{paths.externalScriptsPath}. {paths.

BANETASK_EXTERNAL_SCRIPTS_PATH}

{paths.banelWfnPath}. {paths.
BANETASK_BANEWFN_PATH}

{config.<KEY>}

{header. <name>}

Mm% JEMNIRIBIESS; name (axgs) FAME
S,

token DA ZASIERE G HIFAT B, EliE—
A argv i,

{4 T2 argy BEH PR ZEEM RN,
> token JEFF AN argv T, fRTEHAM
FHINMEZ TR,

% N /> token, M 0 JT44,
preprocess E{ process,

MHESS it H %o

HHIES %

case R4,

JRGEH AN EEA .

<task>_<origin> BRI A4,
%source M FRKIFEA,

%meta strucid fEHTIHAISSHRRIN; RiZE
IS,

HHEF R,

fEEAT IR A RS R A L

fEHT I ) Multiwfn BB R ELE

fEATT S A AN ER A SR I AS B AR B

fiE T I 1 banewfn IR R IZBLEL
IBATINBCE S <KEY> RURAMHE, BRSPS

B,

YAML Sk w2 & <name> U(E,

RIS BRI, action FEHCH BAR shell 4, &EHITEIEMLS
AT GRS, (R AT A [taskname]. [inputname]. [originname],

[rootname] Fan D HIA &A1,
4.2.4.8 effect

effects /2 command X EIEAAEIH, [EXBRMEZIELUTR:
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IERAAFR R4 X

writes_result_ result 5 .bane.result.user.kv,

kv

writes_record_ writes_dbcollect_kv. 5 .bane.dbcollect.user.kv,
kv record, dbcollect

writes_values_ values E .bane.values.user.kv BIiz1T
kv # values,

writes_ snapshot Hizma R,

snapshot_kv

modifies_ keyword EXCY T RCFE TR
current_input

writes_extra_ extra_yaml H case ¢ extra.yaml 5,
yaml

requires_ env RAINERRR 7 PR R
external_env

emits_raw_shell raw_shell HiH TR shell XA,

writes_result_kv. writes_record_kv B¢ writes_values_kv F{F—IRTETER, 425K
K n S A SIEREIFshE 2 BiTEPEIHAY user result, record. values &Ml .bane.values.
kv, Bk ERIZITREEEIREG I, EHFREE kv target [ action 2 HEhEINX =34 effect,

HAth effect RE AR, AT, WA action; AL FRAE BN B
e, EATATHEFARRICERIEE NEBIHIZ B, ~ZAUHBH writes_snapshot_kv FLRE
6 F 2 HB4ERK snapshot,

4.2.4.9 Wi, cBIESTEME

« manifest JTL{EFTHF. JSON JToikifi@tr. API ADLELELER/ D commands B, > manifest #%
M

« command JC alias, action JoZFEEL mode N33R, HBKIEX N E,

» BANETASK_PROCESS_PLUGIN_STRICT=true HXZZWiZR], ok FiRBkIE ks
i,

« BRNTIIES S .bane. taskmeta.json ) processPlugins EZHAICE id,
version fl builtin, [El— id + version £ —MESH HICH IR,

» raw shell fallback t A builtin.raw_shell id5%, AT PAX &5 biditan SHIR
A shell 17,

o (B ITTEBIRICRIBMFRIR, AAHR manifest sUEAEHFERF . FEKASIMN, NENETE
A E . R R LMK,

e HE ORI

{
"api": "banetask.process.plugin.v1l",

"name": "charges",
"version": "1.2.0",

111



BaneTask #X{-15H+S 4 Workflow &7

"commands": [
{
"id": "custom.charges.resp",
"aliases": ["resp-export"],
"mode": "json-actions",
"effects": ["requires_external_env"],
"actions": [

{
"op": "exec",
"argv": ["python", "${plugin_dir}/resp.py", "{arg@}", "--output",
< "resp.extxyz"]
b
{
"op": "extxyz_kv",
"target": "record",
"extxyz": "resp.extxyz",
"extraArgs": ["--frame", "last"]
b,
{
‘op": "copy",
"source": "resp.extxyz",
"destination": "../Results/{task.inputName}/resp.extxyz"
}
]
}
]
}
$resp
%source sp
%process

resp-export [inputname].log

4.2.5 “ER G SRHIA AL B

pre_comd 5 comd = HBNFH DA FIMFEL R :

» BANETASK_TASKNAME: 4Hi{£%4,

» BANETASK_ORIGINNAME: [FiAH A4,

« BANETASK_INPUTNAME: <task>_<origin>,

* BANETASK_RUNID: 5 BANETASK_INPUTNAME fH[H],

« BANETASK_ROOTNAME: 47l case tR4.

» BANETASK_SOURCENAME: %source {H,

« BANETASK_DEPENDENCIES: BfTHHMEHFIZER, E B2,

« BANETASK_STRUCID: %meta strucid ¥&&EMIEEHIFRIA,

* BANEVAR_YAMLFILE: ../varyaml,

« BANETASK_SCRIPTS_PATH: % DSL A run/scripts HIRHIZA H 2513,
» BANETASK_WFN_EXAMPLES_PATH: 7% DSL 1 mwfn/multiwfn FIFEHR H FEELIE R,

112



BaneTask #4184 4 Workflow J&2fTEH

» BANETASK_BANEWFN_PATH: @4 DSL A banewfn AR [EIE H a8 1251138,

4.2.5.1 LhrfA. S ar R R

workflow 5¢/I1%; BANETASK_EXTERNAL_SCRIPTS_PATH fIAIFAMTERR, FEHAAT ENV_SETUP,
ZJG1E pre_comd 2§ S H SRR _E RS, RUN_CMD_TEMPLATE, pre_comd f1 comd A {fif
EELE S §

i ZX

BANETASK_ACTUAL_INPUT_FILE SERREABRIR B 4 B S AN R R
BT A AR

BANETASK_ACTUAL_INPUT_FILENAME A8 H RS Brm A X 4.

BANETASK_ACTUAL_INPUT_STEM ERERE—NEHRILREA stem,

BANETASK_ACTUAL_OUTPUT_FILE MR e S Y N

BANETASK_ACTUAL_OUTPUT_FILENAME & B RBSERRf S 4.

BANETASK_ACTUAL_OUTPUT_STEM EHRE— R Ehr b T stem,

ACTUAL_INPUT_FILE, ACTUAL_INPUT_ %} % BANETASK_ACTUAL_INPUT_* Fof&

FILENAME, ACTUAL_INPUT_STEM %o

ACTUAL_OUTPUT_FILE. ACTUAL_OUTPUT_ Xt . BANETASK_ACTUAL_OUTPUT_* AJfE

FILENAME. ACTUAL_OUTPUT_STEM Hil4.

FILE_NAME, BASENAME BANETASK_ACTUAL_INPUT_STEM K54,

RUN_CMD_TEMPLATE A7f] ${ACTUAL_INPUT_FILE}. ${ACTUAL_OUTPUT_FILE}. ${AC-
TUAL_INPUT_FILENAME}.${ACTUAL_OUTPUT_FILENAME}.${ACTUAL_INPUT_STEM}.${AC-
TUAL_OUTPUT_STEM}.${FILE_NAME} 1 $ {BASENAME } i Ff [F] —4H{H, 3 & B FH ACTUAL _
* ZFF; FILE_NAME 5 BASENAME = THZE A,

4.2.5.2 KBRS LE
Y workflow H AN B T4 RIL A T 820 B -

A AT FHINALS &

BANETASK_MAIN_RC TG H, RFEaPRIGIRERY,

BANETASK_MAIN_OK TP RGN H, HA 1 R TEH BTSSRI, HR 0 3R
TR 24 %control alert false s, IEZ BANETASK_MAIN_RC
15 %4 % BANETASK_MAIN_OK=1,

BANETASK_ pre_comd ZiR A H, REFEADFICIHIRARZIRMERY; AR
PREPROCESS_RC PPN ARUETE o
BANETASK_ workflow FaIINN 1; FIACEEEE R G &R B E#HT N 1 5 o,

PREPROCESS_OK

BANETASK_PROCESS_  comd &G IR RN OB RZIROIMY; ANEETER— comd
RC s R R ME,
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L A LS &

BANETASK_PROCESS_  workflow B3l N 1; JEAbFREE R 51 IR B B A 1 58 0,
0K

Bash H pre_comd 1 comd R HKIHIT: RAFFEIGLSRBA= B I, HEIREE
BN BGPTSR AR, TR E— BN EERT B 2R, AR B SOIAS A i X fef
H set -e. FMAHAIMTELRITIRERD,

4.2.5.3 btrun A2 R
i btrun 33 workflow B, ESTREEETRFIEN ER:

g EY

CORES RIRNESSIRIGHIE R CPU #uDEK,

BTRUN_JOBID VA RGHR B R AR ID; At iTem JoR 4 ID
I btrun B4,

BTRUN_GPUS. BANETASK_GPUS SECEI GPU &,

BTRUN_GPU_IDS, BANETASK_GPU_ FIHAT L& SN GPU ID FI3%; JCik# 7 ECH rlGE
IDS RE Lo

CUDA_VISIBLE_DEVICES, ROCR_  AHBRAZIEKIE & EAESS 0l HfiE GPU ID i, [RHIAARIR
VISIBLE_DEVICES DHECHTIE TR,

VA 25 8838 7] 1% B BTRUN_LOCAL_CONTEXT. BTRUN_TOTAL_CORES. BTRUN_TOTAL_
MEMORY_MB #1 BTRUN_TOTAL_GPUS, fit workflow PNHREAMIAFIHIW AT FHE IR, B8 T
runner £ N, RNNELEHAFFEIT G, EEHRIT bwrk B, REEH 77 TR MR
btrun 73ECEEA 1L,

workflow #J4& AT, # BANETASK_EXTERNAL_SCRIPTS_PATH B2 5| R AT H 171 DA
e, MIZTE ENV_SETUP, pre_comd, FanH1 comd Z Hi+% H SR INEEE — A anrh AR
A; BMEESEARTECH G HPITIZS E:

* Bash: env.sh

e Cmd: env.bat. env.cmd

4.2.5.4 L%HF .env 5GPl
f# FH Bash workflow HAT-55 HXHELE comd B, workflow =7EH#EA comd R4 B A] WY S
MRS S B NEEEHFE cenv, BIE .bwrk C4 btrun 4 ZIFMIER, .env. comd F1FFE
Jr Ty ] e[ A T BT T R b B,
.env [AIRF AP =HRANE:
« P BITHRE NS, BB EER
» # >>> btrun runtime environment >>> 5XINEEHIRICZ RIS THIXHE, B354
RSTECHT CORES, TEMVARIR. GPU (&, GPUID M nl WIEEEMAIRELZE, HEN
ER{eE FH ) BTRUN_LOCAL_CONTEXT 5 BTRUN_TOTAL_* ARG NIz [XH, 6 A\ Thn#jEek
RS S5 B R TE o
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« # >>> banetask postprocess environment >>> 53%fMWZEHIRICZ AN GREEEX
By SRR A S B SE ESSFTBGIRAS,. BaneTask/btrun 288, PAKIMIBER
WAL, ENV_SETUP 2{ pre_comd ¥k 5 S HA &,

M BIX R ERRRF4E, AN TF T, 88— ERNRERE X, ~2mkRH
FINASR S — T IXH, %4 workflow SR 155 H RN, JEAREX SR S0l — A
comd HJ workflow,

H e IR B EAE ENV_SETUP 5% pre_comd Hfifi ] export A< Hahit NG b FE R
I8, JAn]1% & BANETASK_ENV_PERSIST_VARS, HIESmZSH&4I H 75 Eam il R E R AIA NS B4,
filan :

export BANETASK_ENV_PERSIST_VARS="MULTIWFN_PATH,MY_POSTPROC_HOME"

BN NESS HF . env; FERXGBOREIHAMALER, AIER B H11%E BANETASK _
ENV_FILE, M5 PASERR job TLAE H %M1 workflow TTAFH @M, PRIHIE & W FH 48
1R, BRARSERHBNNME, X DRI E L H T e, A5 ABEIXER, 5 remote
profile $7[A] . env 55k I imds i Bt 12,

FEAESS HR R E AT comd:

set -a

. ./.env
set +a

bash ./comd

.env f#f Bash RJIZEUIR(E. export 5 unset iE4], HZ)EHTI AR E AT
GEHMRE, INRUGEm2 ] gEftEgE, S EMBUBEE Nz tr, NIEESHH
BUSCC TR, %ISR T Bash workflow; Windows Cmd workflow A4 Eki Bt .
env PHA,

4.3 Workflow 5477

£ BaneTask ', i AR BES PN —& 0. BIESSHTIARER), a8
BIA, workflow SCfF, RASIESR AR A T sidecar SCHF, IXEENAILFMAL T — MEFSM “H
;7 Em AT R E S,

4.3.1 pre_comd 5 comd

pre_comd 5 comd 73 A% B FE R HA TR G SRR AT HATRIA SO, BiE I8 H A ER H
K. EHRECSCERYIIAEESNE, J5&E WIBEE AT ISR, $UTE 0 DR B S MG
Fro MUHESHE result DSL B G R R RN, RAECERTEMERIGEHIHA bane.
result.user.kv, DUBEFRFREE NG RAIRGER,

NE comd.conf ] INPUT_FILENAME=comd, [KItF]DUEIT btrun task -t comd <
B > BMEZIIHERXETLGEHRMA, comd 8¢ pre_comd AF/ENEH AR, btrun R
H A2 B BB 32 R H AT command sidecar; T AN REUT—IR, 55 0BEDE I TR
ATAC TR =AM
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4.3.2 .bwrk workflow

NN SXEE SN N — . bwrk workflow X, ‘BE2HIMEYIEL. BiAbHEG S,
TR A A fE A PP IR BRI SR P T 204K, &%%E‘BIHE%?}EX runner PR (ﬁ%ﬂ’ﬂ%u
HBz—, TEHERFE btrun submit /btrun render/btrun kick, HANZBEHWIIT:

YAML 3k

ENV_SETUP

pre_comd NZE

JBJT/5H) RUN_CMD_TEMPLATE

F IR A RS IR

Bash workflow &HHEHITSHE . env FGAEBEX EL

comd &

TEM BOIRZAS A I SRS /Y autorun_btrun / autorun_btrun.bat

PAFE 25 workflow IRSHNTHERZOREIRY; autorun H IR AR R b5k HE

ARSI RN
prog: gaussian

nprocs: 32
memory: 96000

=

O XN WD

I

prog: orca
nprocs: 32
maxcore: 3000

4.3.2.1 RUN_CMD_TEMPLATE nj 25 &

INSRAC B SRR RUN_CMD_TEMPLATE 5 btrun task --post-var NAME f5MINECEZ &
XHFS{NAME} 5 SNAME PiFh G A FFTE N BUGIECE S —EF ${NAME}, % $NAME_SUFFIX
—RPRFERAEE Y, AR

* ${ACTUAL_INPUT_FILE}: i AR, BOAMEHEERRIZ; & <type>.conf H?
% & USE_ABSOLUTE_PATH=false, W|{#iH# A X4,

» ${ACTUAL_OUTPUT_FILE}: M@kt &2, ERINHHAXIF4 5 OUTPUT_SUFFIX
S

o ${ACTUAL_INPUT_FILENAME}: BiA\XH4%, FA&HZ%.

» ${ACTUAL_OUTPUT_FILENAME}: #iHi~x#F%, F&H®.

* ${ACTUAL_INPUT_STEM}: MiA\XH&EER,

* ${FILE_NAME} / ${BASENAME}: YHi{E55REMI4, WHET A XA stem,

» ${WORKDIR}: 4H(job MY TIEHZX,

o ${TYPE}: 4Hi task type, BEI##HTEIH) <type>.conf B type 4.

* ${CORES}: YFESSLIMLOEL

» ${EXTRA_ARGS} / ${ARGS}: HFLFZHERFZSE; LK H btrun task --extra-
args, & NIKH task.manifest.json FHJ program_params.args B{ program_
paxams. extra_argso
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N IE
[RUN_CMD_TEMPLATE]
gl "${ACTUAL_INPUT_FILE}" > "${ACTUAL_OUTPUT_FILE}"
4.3.2.2 FmPIRELE
workflow fEPIT ERERF E2SHEIRE:

« BANETASK_MAIN_RC: F & iR[ERY
» BANETASK_MAIN_OK: Fa¥2EmI; i1, KECh e

4.3.3 bt.status

bt.status HFICRAEF BRI — IR R BEHIRAS, #2002 m A TR sy Py 413k

F:

# TASK STATUS UPDATED_AT REASON

opt RENDERED 2026-07-03T10:31:40Z -

freq FAILED 2026-07-03T10:31:427 workflow_write_failed

STATUS HHTHEL &M RENDERED FRIZIESHIAA. MmLHIA S workflow SlZhE
Ji&; FAILED FrR E—IRARH BRI, REASON 45 i fE R Al

banetask --comd-only FTHil#r pre_comd f1 comd; .bwrk 5 bt.status fREFEIR
A, HHEX bt.status F4TF RENDERED IRZSHIES AN, btool project update IE
EHTIX R TIE, i btool project rebuild NISTEMIEETEAPIRAICS, EFE
kA5 workflow, F[FIZE ArH) RENDERED B FAILED Id3K,

LSLEEH T finalize B, RSEEFTRETERTE B RUESS 70 3 RGFINE A —Mazlk
efE%54 (BN __banetask_finalize_ ), F7EX N B N4 —E script/workflow f=47;
A HRIEHZNRTEBRE, KICF W E SEH,

4.3.4 {E55HxHi ik

155 B S BE R AR B B R, S RES SRR RS )2 5 AT, B et
IR, ABTEHREA RN, AT Rl Ees SR A (Rl I PR s (A R L
X T %keywords KHEIFEE & RH LN ZHANZIR, DN <task>_<origin> Rt Al BEAN
A A BRI S A RAIRTER ; A S PR R I A B AR i B R0,
 <task>_<origin>.gjf (3ZA): Gaussian ¥ A
» <origin>_<task>.qc2g16_external.conf 5 <origin>_<task>.external.sh /
<origin>_<task>.external.cmd (3{A): Gaussian {£55i@id %intexrface consume
2 A Gaussian, XTB, ORCA, GAMESS & AMESP provider 4% qc2g16_external
fii 85 External 3304~ ; Windows £/ .cmd, HAEEEH .sh,
+ <task>_<origin>.inp (3ZK): ORCA. GAMESS. BDF 5 MAPLE i A\ .
« MINP (3ZA) : MRCC EE X4 ; task manifest 5 workflow ¥ E# iK% A TF,
THEARSEH] <task>_<origin>.inp,
« <task>_<origin>.mop (3ZA): MOPAC fEERIAS:; R4 .out ZTHit, JEH AUX
R4 . aux H MOPAC [F4:5 i,
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* <task>_<origin>.molden.input (3ZA&): ORCA {55 7E <task>_<origin>.gbw 17
1EI B3l orca_2mkl <task>_<origin> -molden jEAbEA A,

« <task>_<origin>.<suffix>({A): othex AR BIE A SO, 5 2% B AR AR BR %paxam
suffix=... RE,

+ <task>_<origin>.sh/<task>_<origin>.bat (XA): script FF4 KA launcher
THIA

+ <task>_<origin>.payload.<ext> (3{A): script runner %% payload ML L
IR AR 1 S22

* .batch/frame_*/input.xyz ((A): #UAEHFH %batch 5981 frame 42BN
AL,

 .batch/frame_*/run.sh (CCA): 47 frame FISEFRIBITHIA,

s .batch/frame_*/run.log (GZA): 4H( frame AIFRER HIFIARERE IR H &,

+ .batch/frame_*/<input-stem>.out / .aux (OZA): MOPAC batch 4 FEHitHS
A[i% AUX; run.log R{RTE/E)asftt, WS E & stem .out,

* .batch/frame_*/status.json (JSON): 4fii frame MBI TIRA,

+ .batch/frame_*/run.log 5 .batch/frame_*/status.json (SZA/JSON): XTB {it
AR frame HYi21T H BERRES

+ .batch/manifest.json .batch/xun_batch.sh (JSON/SZA): HLACFEAES frame
manifest 5% workflow i H# batch driver; manifest FJf1 & collect_rules F
cluster BLE,

» final/batch.summary.json, final/failed_frames.txt (JSON/XXA): #tAbHEH
/R frame £, FUBICER R AT IE SR IRES,

» final/optimized_traj.xyz 5 final/optimized_traj.frames.txt (CZ&): B
TR A R B S H R Frame_XXXXXX BRER

+ final/clustered_traj.xyz 5 final/cluster.summary.json (CCA/JSON): &K
%batch cluster HEREISALININAE AV RGP T2 B A R 5

o <task>_<origin>.xyz (X&) : YHIESYMERIETLA, H2 XTB, other MFHE XYZ
f script {155 A s FH BIBRIEA AR AR ST

* <task>_<origin>.<slot>.xyz (3ZA&): HZAT %source FJ geom.<slot> ¥{L.Han
EA IR

« <xyz-file> (3XA&): M %control finalgeom <xyz-file> FBHAYM /= HR& LT,
BaneTask R EZN4ER Y, HETE RNiif %source <task>, BfTHIKHEUK A completed
FOAFH BN LARTE S S8R &,

» <task>_<origin>.xcontrol (3CK): XTB fEfZ7E %extrainput B %mod freeze i
5 H 1) xcontrol sidecar,

* pre_comd (CA): FiALERHIA,

« comd (L&) : JEACPERHIAR,

» autorun_btrun /autorun_btrun.bat (OZA): 3LEF autorun 5 strict, default,
true BY always N RSN SIA,

+ .banetask_autorun_btrun.trace (XA): 37 autorun & FHAYELIA H & ; 7 ] BANE -
TASK_AUTORUN_LOG X5,

» <task>_<origin>.bwrk (SZAK): workflow X,

+ <task>_<origin>.fcplan (3XA): FCclasses {155 /A 8/8%, 1% fcclasses.plan.json
BT ready RN RBGLE,
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» fcclasses.plan.json/fcclasses.summary.json (JSON): FCclasses FURIKIiE %S
PUTIRA,

» fcclasses.report.txt / fcclasses.report.json / fcclasses.report.tsv (X
A/JSON/TSV) : FCclasses {ESFPIBIEIRAS, HRLEM, FaflE 7 Rkt

+ task.manifest.json (JSON): fE5&5 THHEH, IREASMH. workflow, FHit L
R KW, R SE e f %source 400E; RIFICRE S, W82, staged XYZ.
7 AS5% MW mod_operations, ftanSRlFflEs: T AKE.

* .bane.taskmeta.json (JSON): ZiSRRIS NG HATESTEIE sidecar,

+ .bane.result.user.kv (3ZA&): result DSL RPN st RELE, INAEB M &5%
B NI H I,

* .bane.dbcollect.user.kv (3XA&): dbcollect/atomvec i record values 577, Hi
F --record-kv 53,

« .bane.values.kv (OZK): BfTHA4NKE values 2517, K% atoms.N.* 25 atom-level
{8, fESUEFEEL,

o .bane.result.kv (ZAK): HuiTSHRERSE R, F4ER S HEER S F A AL,

e« fail/, faill/ % (H3): restart BARSEVH THHE.

» __banetask_finalize__/ S{HE X finalize.task_name H3 (H%): J5H final-
ize JEHARGHZFRWHIRRXIKEES B3, WHSBESAMAEAK A, workflow 5
S

5 SRS IR

ARBEVIHIBITEERIBER, FHEME. HYEEME. Derive, Plot, artifact #1 .btdb V944,

5.1 SEREAL RIS B

LERPERZ BaneTask LRE(LARE TRV EAMI 7. RO HEHHI RS BRI P-
ML IESSCHRTIRAE SR,  DMESHEA A, ItBEWMITE RS

5.1.1 HrhHsE, BS54SR

* .bane/cache/snapshots/*.kv (XA): EhXBFERIEIAR, BT IHEREZE,

+ .bane/store/records/*.json (JSON): HE ingest AR Y FIMTE LIESE, BT
HLH,

+ .bane/store/revisions/<run_id>/*.json (JSON): BHICFKERENTHIRIERIT
1 envelope, J& T 3L,

* .bane/store/objects/sha256/ (il XA): #NEGHEZBENA. Bit. work-
flow, SHHEENS, BT HLHE,

* .bane/run/db-queue/*.ready (FRicXfF) : FRFEEF LSRR HIGH ready Fr
o

* .bane/cache/project.db (@) : AIMBRIFEEER) SQLite EIWEAE,

* Results/Recipes/ (SUA): SEFRf#E AR banewtn BL77, PANFITE(L/GH Derive/Plot

DSL L&,
* Results/Derived/*.derived.json (JSON): UiH% @derive 4 AR EFIFAGIRA:
L

119



BaneTask #X{1H+H 5 ZERAMFS TR

*» Results/Method/method.md / method. json (SZA/JSON) : btproc method 5 fi-
nalize.method.generate 475125 Ui S 45 L T2,

* Results/FCclasses/rate_report.txt / rate_report.json / rate_report.tsv
(XA[JSON/TSV) : finalize.fcclasses.report 24 HY case B project 2% FCclasses
R,

+ <name>.btdb (ZIP64 ¥ fF): L5 X} current records, /i revisions, & Al IEXT
%. Recipes fIAJH .bt/.projbt RS ZRE; HEMNEH - -out 5T,

project.db HI24H records. 75 revisions fl TH#IRIFIRAE AR, KHIELNT .
bane/store/records/. .bane/store/revisions/ 5 .bane/store/objects/, %when [J
S PN BT S AR B, 2P REIAN T .bane/cache/snapshots/, HE NEAIITIE
FEH A Results/; WIRGWINALEELIHESF LA — .btdb, TIAHZELRFF SQLite. queue
8¢ snapshot, X715 ITF4EE /118 btdb case/project/archive/compare 52/,

5.1.2 HURBEREN

YESEHEGRIRSHN, RASTEYFIESHR. bane/ FHEXH Results/ AT
SERME S BRI CE S E, S5 R— A O2 btproc result; BRIAEEAIX—45REERGAY T
TR A SLIFRY Gaussian. GAMESS. ORCA. AMESP. MOPAC 5 BDF 1155, HEAREUAT
A RO SR Y H S fE T J5 ;. XTB T35 At result / dbcollect BY extxyz #zift
ERAFEIETE, AIEEVHE THIZH Results/Method/ #it 55, M btproc method B
finalize.method.generate 4%,

SEERAREUE M A — IR AT AR B2 & payload, #7E bane.qc.document.v2 JSON, %
XYZ AR FE 7B, 45 2R summarxy / standaxd / full #HIf#HT /5 payload HYTELIFRERT ; %X
PEJE TR0 none / minimal / standard / full NPRSZ ML FH s AN KA G E, &
FIAE 25 B BN LS SRS, standard S5EAEE THHRS0L standaxd: #i# R B H AL
SR EEREASKREIENTENEHA. M. workflow, BRKLEMIFI A FEAE A B
o

ESER/
.bane.taskmeta. json
.bane.result.user.kv
.bane.dbcollect.user.kv
.bane.values.kv
.bane.result.kv

.bane/

store/
records/<run_id>. json
revisions/<run_id>/<parse_revision_id>.json
objects/sha256/<prefix>/<sha256>

cache/
snapshots/<run_id>.kv
project.db

run/
db-queue/<run_id>.ready

Results/
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Recipes/
banewfn/<inputname>/<ordinal>-<recipe>.bwc
derive/<derive-id>.btder
plot/<plot-id>.btplt

Method/
method.md
method. json

5.1.3 .bane.taskmeta. json

.bane.taskmeta.json P EMMMELE RIS HEHNS H, AT REYRHESH
ERSOTEE, HESREE RIS, BHRERPMIRBUEERERRERIE X5 R 2N MES.
MR WREE LA B = AR, HRTH S A MO T :

» record_type: [EEH banetask.result_metadata,

» schema_version: HHiAH 1,

* taskName: £%4.

* originName: JRIBHIAIES,

* inputName: <task>_<origin>,

+ taskPath: {155 HR4K1Z.

o strucId: FMARIR; UFCKRE %meta strucid, 75N RIFELE A I# 454 B 34 AL,

+ headerVariables: YAML ki cEiE S RFIEALT &,

SERIFRIR AT RGN R . B30 %meta strucid MEREMTLH; M origin sZH-IEIT
WEIMESS IR E IR RS, NG E SR SR E SIS EEIRIE; M
IS RS S SR R struc_id / strucId, 4 Y4RiESSekZE LA,
flan Ex UAaMEEL, B¢ Gaussian opt /irc [ scan 2155, RS NIZTLEAEBFTIISEIRIR,
BHIEA <task>_<origin>,

headerVariables HH WWASIE A BELLE:

* task_name

* template_task_name

* use_guess

* guess_source_task

* matrix_variant_key

* matrix.*

5.1.4 .bane.result.user.kv

X TEAF %process B{ %preprocess HUEIT result DSL 5 AWH PSR, BEWTF
TEAEIS “FEP AR ISR 1 “H P BE TR IR RESTE R — S SR Bk h & 3. filan:

soc=123.45
note=final structure accepted

WL, TS UWEM B btproc result ¥ HIF A .bane.result.kv F
records/*. json,
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5.1.5 .bane.dbcollect.user.kv

AT 1% dbcollect DSL 5 A MY record values, JXLEHE{E S A\ records/*.
json F1 SQLite JK4:3%; .bane.result.user.kv N|HE A& .bane.result.kv, Kt .
bane.dbcollect.user.kv JEE AR T, FEFEHMAMEI TR, atomvec =
HIRA: Y atom values IBANEZ S, f/54E btproc result §ESE—5 A record,

fan

atoms.1l.charge=-0.123
atoms.2.charge=0.045
fragments.ring.spin=0.12

btdb FI2F <5 atoms . <index>. <prop> 5 fragments. <id>. <prop> iX2K5E, I
SMNRIT IR T 5 e BB R,

5.1.6 .bane.values.kv

.bane.values. kv ZiafTHIR] AR EE values SXfF, F T 2% atoms .N. * 55 atom-
level 7B, ENTH&E .bane.result.kv FMIEHERE record ZH]: JGEE55 AT DAEIT b
FRIREUX L B 25 R IR SR scalar FEX,

filan:

atoms.1l.charge.resp2=-0.150000
atoms.2.charge.resp2=0.150000

HeAFNZL RS, BaneTask 25¢1EE Lii% .bane.result.kv, &/ .bane.values.kv,
e ST S5 R AT AYR S FH ¥ 3@ scalar PR ER, thA] DATERR 22N 3EEY atoms . 1. charge.
resp2 XKZ1TH] values,

5.1.7 .bane.result.kv

.bane.result.kv 2 %when 5AHKE EZELIIVEEIIRIR, BN GERBER S
BT “AERRM BRI —R, B IWFBORBIAT:

schema_version=1
program=gaussian
energy=-123.456789
scf_energy=-123.400000
free_energy=-123.350000
nimag=1

imagl=-612.23
converged=true

X—RREE A EER S H—, %when BEfEBOZE R, H =, Yefaiksld
AR, R HREHEZ N, H=, BIE2FPEHIZ] .bane/cache/snapshots/
<run_id>. kv, MR URIRE A, RBUINEIN 41 5R[F] B 5k #4E . bane.values. kv, X
L2 TH] values 2 MEIPRIRIETH HFEE atom-level T GEATS51EL,
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5.1.8 records/*.json

records/*. json B EHEE B L ATICT, BUEE RS 5 HEEIXL JSON envelope, Jf
B AL case 2B project AN S, schema v2 IEFIEFELE:

s run_id. project_key., case_key. task_name FitH 517;

 parse_revision_id. parsed_at. parser_name., parser_version EfEHT&7;

« JEHIEFR. WAL values, SRIF(TES 53L&

« artifacts THHIRRF, HAHE role, WHEXXHA. RIGHNEEE, SHA-256, F 4L
MIME ZRAUH G R AR ;

+ source_artifact_sha256 50]EM reparsed_from_revision_id, FTEX &N
g5 SRIE A2 3= 5 LE AT R — AT revision,

SQLite 52 nl MIBRIFEEMIRAE RS, KHUEYEH .bane/store/records/, .bane/
store/revisions/ 5 .bane/store/objects/ F[FEI{RTF,

5.1.9 revisions/<run_id>/*.json

IR B record FIRIAAT btproc result 5k btdb ... reparse fij, HFF#H en-
velope 2 PAA]ZE revision AITERNE NiZH K, revision XHLR B I parser hitA, 4its
R TSI H; 41T record 482 T records/<run_id>.json, btdb sync 5 btdb
rebuild RIS A Y FTIEFFNT H revision, {H A HaTId5%H#E A task_runs /task_flat_
latest, JIidxi#H A parse_revisions,

5.1.10 .bane/store/objects/sha256/

BIRE TN SRANEFUE M, BN RENT .bane/store/ HEE{E objects/
sha256/< FIF{iL >/< 5E¥ SHA-256>; N EIAVHI A it B R £ LRF — 1R, record 1
SQLite HELRFAIARTRF, NMERKXHNEEREES ANEBIEES, case [ 50K TAII4F] case XY
RA71i# ; project A5 FAE5 | FH 2N R ARMIE 2] project BIXT Z 77, Kt R BELRH <project_
root>/.bane/store/, FRREWSTE KR case X BRIZAVIE I NEEE project BT, &
NEEHIMEESS B RS RE, J55L sync RIFZIRTIG /A SR AR I FBE N .

TAHAERAREEN, Han:

« input.primary/input.auxiliary: THIASHBEA;

* output.primary /output.auxiliary: FTHiH SN,

» manifest.task,workflow.primary, workflow.script: {£:55 manifest 55Zfr work-
flow;

« structure.final: &L

* wavefunction.portable: .fchk. .fch. .wfn. .wfx. .mwfn, .molden. .molden.
input S RTRAE SUARIRPREK

« wavefunction.native: .chk, .gbw, .rwf FEFRAEPEKEEL restart X

s result.raw/result.imaginary_modes: fENTINIIRIGLEMIL payload 5 SR,

PR AR R

* none: AHFEXHTH:, (MREICRBCHMIRR;
« minimal: AL record ARSI ALEFIL payload, FERTE A& ILAY task manifest 5
ARG
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» standard: 7€ minimal ZAl A7 R, . workflow 5 R KA REL; X
EERIAREN

o full: 7F standard XAl F{F7Z manifest 75 BRI RN A R0 A I BR BT 1R

ALEIS Ay A TER AR AT R Al SR

btdb project sync --path ./demo_project --artifacts standard

btdb project sync --path ./demo_project --artifacts full

< --include-native-wavefunctions

btdb project sync --path ./demo_project --max-artifact-bytes 2147483648

export BANETASK_DB_ARTIFACT_PROFILE=standard
export BANETASK_DB_INCLUDE_NATIVE_WAVEFUNCTIONS=1
export BANETASK_DB_MAX_ARTIFACT_BYTES=2147483648

--max-artifact-bytes 0 BURIZRENELZRERRARFIEN THKRA; BEILIFZR
I = B 45 Y warning, @& AN 5 BUE E TSN N2, AR btproc
result --profile full #JyEHmHKHIHRAIE M.

5.1.11 .bane/run/db-queue/*.ready

.bane/xrun/db-queue/*.ready FH TRTAN run FIEFTHICR AR, BdEERD
R 2IERBUX — IR BAZIH THY & ingest, MR 2 B2 E05%, B ingest
JG ready tRICESHEMIBR; BNEEEEAS (bane/xun/ EX&, @IS HH . bane/store/records/
e ERF B EE,

5.1.12 project.db

project.db BHEAME AW 5551 SQLite IRAEFHEE, BRI LAFAET case 9%, ]
PATFAET project 4%, EARNIBUIT:

* case Z%: <case_root>/.bane/cache/project.db
* project 4%: <project_root>/.bane/cache/project.db

BB schema_version & 5, task_runs KSR 4 FIHEICR, FHHY parse_
revision_id. parsed_at. reparsed_from_revision_id. source_artifact_sha256
5 artifact_profile; parse_revisions fRfZ[Fl— run B2 EBHHT revision; artifact_
blobs f#fENA L blob M ITHIE, task_runs.struc_id AT EBRE —L5HE R
FESHRIHE, RT9R5HREBIOCRIH task_values FEAN atoms . <index>. <prop>.
fragments.<id>.<prop> H#ETT,

SR

e task_runs

* parse_revisions

e artifact_blobs

* task_common_metrics
* task_values

» task_atom_values

* task_fragment_values
* task_artifacts
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* task_deps

* task_header_vars

¢ latest_task_runs

* task_flat_latest

* parse_revision_latest

* task_artifact_latest

* task_atom_flat_latest

* task_fragment_flat_latest

5.1.12.1 parse_revisions 5 parse_revision_latest

parse_revisions T ®# 1R —IEERFE parser A FRIENT I, parse_revision_
latest {{UR[E2Y4 i revision; ©5 task_flat_latest HHAVH ISR —EL,

SELECT run_id, revision_id, parser_version, parsed_at, is_current
FROM parse_revisions

WHERE run_id = 'opt_case_001'

ORDER BY parsed_at;

5.1.12.2 artifact_blobs 5 task_artifact_latest
artifact_blobs &> SHA-256 {XfREH—1T, HTHILCE blob; task_artifact_latest
EEFMESIE TS TR ECEGESR, 1&& T E=H T I 25 B s nT A K £

SELECT case_key, task_name, role, logical_name, sha256, bytes
FROM task_artifact_latest
WHERE role IN ('output.primary', 'wavefunction.portable');

5.1.12.3 task_flat_latest
task_flat_latest EREHEBHAL, ESNE project_key + case_key + task_
name {REEHTICTR, FHOHEHFBRFEEE—17,

SELECT case_key, task_name, energy, nimag
FROM task_flat_latest;

5.1.12.4 task_atom_flat_latest

task_atom_flat_latest SEMESSICRKS task_atom_values BRI R HGER, &
B extxyz per-atom JEME, R FHAMAL BIEREBRHMIZRE PR ICRKN S E, FBRA
Y atom_index f£H 1-based ZW 5

SELECT case_key, task_name, atom_index, prop_key, value_num
FROM task_atom_flat_latest
WHERE prop_key = 'charge';

5.1.12.,5 task_fragment_flat_latest
task_fragment_flat_latest SHHEFILFICRKS task_fragment_values &5 R EE
R, WEEEIIAE ID ICRRER., /. e E i,

SELECT case_key, task_name, fragment_id, prop_key, value_num
FROM task_fragment_flat_latest
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WHERE fragment_id = 'ring';

5.1.12.6 task_header_vars

task_header_vars =¥ headerVariables EFF i key/value FE=, {#T1% matrix 4£fE,
PRES BT 55441 T8

SELECT case_key, task_name
FROM task_header_vars
WHERE key = 'matrix.method' AND value = 'CAM-B3LYP';

5.1.13 .btdb LSRR,

.btdb KEMZARER S, ERARKIVIREES, ~2121798 SQLite #dzZE,
T B+ % scheduler B¢ workflow RZ, 1E& L/EHRIKSAE bane/store/ RIFHSK
J7; S50, archive create XIXEEHESIHAIF FAAHIEEE Results AR MR T H £ 58K
M, RE 5 records 5 revisions E# .bane/cache/project.db,

IFASE N2 R RN, TREREIMESS 7 A 230, BaneTask N[y
—/> Gaussian, ORCA. IRC, fift., MR HEMOTEMESSHE . fchk, .gbw, .hess, .chk
EmiEgEF, R E SR~ HHE A record artifact graph N, DA 230%
PRI Results 214, .btdb BLRFEH 4o

5.1.13.1 FINBHFHES

btdb case/project archive create &5EX BAMERBIIT —IREEEIRIERN . FHPK
AT — record ingest &4 BSLSERMERIRIN A B IARS, FIXP5Er)E, BRAGE:

+ .bane/store/records/ H current records;

« .bane/store/revisions/ HYF S fEAT revision;

» & records/revisions [ storage=sha256 L{FIATFSLIRS | RIS ;

« B workspace R Results/Recipes/ HIB XM, FIELEPRIRLEN .bwe/.inp, .

btder. .btplt MICLRFEHY settings;

* Results/published. json DA HA TR EE AR HRNE;

o JI#4#R5 case workspace TRZFT A bt/ .projbt Xff,

ERIABHRHERR -

* .bane/cache/project.db. -wal., -shm;

* .bane/cache/snapshots/;

» .bane/run/. ready marker. lock 1 scheduler IK7;

record {%H 5| FHHIANL SHA-256 X

Results/ FEEAJET Recipes. AR published. json T FUEFRMEIE M,

IXEANFEGIRY R4 H A b w: S B, R B ESIA—B0F 20K, #1140 record
SIS R LB hash R7F, published. json B2, o3& P R BRIB R EER
BT,
5.1.13.2 KA Jf @ \ik$E Results
Process DSL {# ] publish X FMAIE S HE FEFITILH Results/ [inputname] /:
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%process
publish final.log Cubes/
publish --pin final-figure.svg summary.csv

A - -pin B HBHUT Results EHfil; 7 --pin N, TEEHIRIGIEEER HARRIZEICE]:
Results/published.json

manifest 584 :

{

"format": "banetask.results.published",

"format_version": 1,

"paths": [
"task_input/final-figure.svg",
"task_input/summary.csv"

]

}

FEARIRZAEN T Results/, faXRIR, .. ZF. ¥ S5k, 2H M published. json
HEERE2IEL, publish - -pin HEBICARIERIZLFRICECE S MR S, SREHA
i H bR H R H R E 6 ER ARG EME b, BEREEFEIFSEH I, archive
create BWCRHEPEIE X, HSEFESXRE, %process archive ... & publish ..
. BRI MYEAT 440 publish,

5.1.13.3 et a5 ek

H—hRI% N Z1P64 1Y store BixX, ¥ E4N (btdb, AEFAIHOEH ZIP T ASIHFIERL, =
F B R H &I btdb. json & X:

study.btdb

— btdb.json

— records/

| | current/<workspace-id>/...

| L— revisions/<workspace-id>/...

— objects/sha256/< BifEfil >/< ¥ SHA-256>

— results/recipes/<workspace-id>/. ..

— results/published-manifests/<workspace-id>/published.json
— results/published/<workspace-id>/...

L— workflow/<workspace-id>/. ..

btdb. json if3%:

o 18 BRAS, scope. BIEEME, producer fiixZAF] artifact profile;

« projectroot, case 5 workspace [JF27E ID, A GRS AR 12 ;

« &/ payload H kind. JF#4E&1E. KEMIE. TR SHA-256;

« current record, revision, X%, Recipes. BRXAMEER. workflow context %It ;

» HALVEAL workspace 5 entry 75 #.11EHY content_root_sha256;

* Hi content root HiZXE A archive_id,

HRINZERIN RIE project JFR4H HE A—IX; manifest A] DOVIZNREILZ MKE BR1E,
HHMKE RIS case [ .bane/store/objects/sha256/, ZIP [ CRC F T2 8% 2 Heidaa i,
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SHA-256, record 5|H#E# . published selection /2 F1 content root F F1& X E 52 B KL,
SHA-256 HEER N AR S HUER A, FREIEFIIAS 2 IEATERT, HRiTEIRAEF
et INEEE SR,

5.1.13.4 BEIIRY

# B case

btdb case archive create \
--path ./caseA \
--out caseA.btdb

# B project

btdb project archive create \
--path ./demo_project \
--out demo_project.btdb

BN R3S sync MIFER LA A BLSRNG, SR X Hl R BIFBOR PR RS, A
AR AERY TR RE K :

btdb project archive create \
--path ./demo_project \
--out demo_project.btdb \
--artifacts standard \
--max-artifact-bytes 2147483648

btdb project archive create \
--path ./demo_project \
--out demo_project-full.btdb \
--artifacts full \
--include-native-wavefunctions

oAb -

« --overwrite: FHCAEIE .btdb; RIGEMELE S, TINSe 728 A O RIE IR 1A
M, FHERE L, K OB UE RIS ST H S

+ --no-recipes: U Results/Recipes/, JHEH BRI, FXLESHARVNEARTT

LRI TT i,

* --no-published-results: UL Results/published.json fHEFALIE Re-
sults,

* --no-workflow-context: RURIAZE .bt/.projbt, EHNEHHATELIEES
LN o

i SR BENL T EAREFIRAY . bane/store/. .bane/cache/ B .bane/xun/ N; 3
FEIRHE record. A4, Recipe. TR A 45 R workflow context A UE @XM, 55
BowdEd, Do EAH i workspace AT AJARY, #il .btdb ME[EIRN A
28N Recipe B H At payload WK\ H &; # published. json BRfERE T e e, QIS
IR SR R B HE AN B BRI R B

BRI N

1. PUTEE sync,
2. £ current records 5 revisions,
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R R, artifact #5IAR,

PRICIE SR AN RIFRBRIL LA R,

It Recipes, published Results 5{F55 R3¢,
5 A <out>.tmp-<unique>,

SEEEPAT axrchive verify,

RATEZ btdb,

5.1.13.5 &R SKK

©® N w

btdb archive info demo_project.btdb
btdb archive verify demo_project.btdb

info HIEHEUFIIE btdb. json M5B, 128 payload; HT &% archive ID,
scope. producer, IRE. MR EL. Recipes #{. published Results £, FTEFE SR,

verify K5ER MR E

« ZIP64 H3%. entry #&E. CRC. A/NIASREIIELE/NN% multi-disk F77&;

 manifest Y3, scope. workspace. entrykind. %ii{#l content root;

s IR S IKEREROL S, WE—HAE kind M MNAR;

> payload HYF " EF1 SHA-256;

* current/revision record 27 N EM JSON, record_path BEHS5KENMNE—E;

& SHA-256 artifact #iIAFF2E5 [ HIFRANSE, B2, A/ hash 26—

* Results/published.json Z2&H%K, &1 published payload /& & #E H . IEEE, I

HE/MNERIERER G /DX N — DBV RS i s

« BEFERBULM record/revision 5| AN LTS,

MEBE R, NAEARHEXRINIT btdb archive verify FHHINREIRG N 0, HREZ
A MIPRERE T/F H %,

5.1.13.6 REXSA

btdb archive restore demo_project.btdb \
--out ./restored_project

# import HFIE restore WIENFIE, Fo&HIEEWE
btdb archive import demo_project.btdb \
--out ./imported_project

RINKEAT

1. fEE—EFT R SEH] BT B ATKE ; 81 payload 5 Al H RIS X
Xt manifest 17401 SHA-256, FRI0IEN 5 A 838 HAR X AF;

2. 1% manifest /K& .bane/store/records, revisions. Xf%. Results/Recipes. Re-
sults/published.json, BXNEMEGRMATH bt/ .projbt;

3. £ .bane/archive/btdb. json RFA IR E #H B manifest;

4. EN A —"MYHT case/project RIAIER/) bt/ .projbt A7 LM

5. \NIRE JGINEESIHERE .bane/cache/project.db,
TR

¢ --no-rebuild: RIREFEIJE, LR SQLite; EAUIKE S H4 /5 EE SQLite,
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» --materialize: FFEHERS|fF, TEIC LAFIMKE 2@ Recovered/<case>
/<task>/<xun>/... B3, VIREAE artifact FHZERIEER D), KEHEN 0, %%
TIARES - -no-rebuild [RIN{EH,

+ --overwrite: FRVFMAIAEZD HRIIKE I EHLFE 4T @S, RE B4R =554 H R
H & ZE L,

MEIZHN R TFEAN, HEDNEZRE BRTAEESMER; WESE ANKRKATRER N

T HF. IR TR HiR H R G EHT, import HETASAEEADHHH) run ID
%8, current revision IS A,

5.1.13.7 YufiARyia 5%

27 .btdb ERETEMIBRIR case/project J5 K& records, revision, X%, Recipes. BIUK i
Results 1 SQLite & ifRES), (E)H LA RIS

* Recipes LR SR ERTE, (HEARBFRA, A TREBRAIBLE S —5F prove-
nance 1 fi.

o MIARAERBEWHNIPUTITE RS .btdex/.btplt FIMTEIL effective . bt; IHRSHIRFER
I TEESS T

* published. json MATZRIERE R, MARICSRESRAE, A, £ recipe. i AR
FAEH NS 2 [E) 5728 provenance &,

o HMTEHFEL, NE. WEAMNFEXNCATEAEH S A

o SF—RRfEFHJCHESE store #45X; E AU IR E, B ZIP RIERMERAIRE AT SR, A2
/N,

5.2 RUEEIREW

Gi— B RAE W T1E btproc result, Plot DSL fll Derive DSL A [ —4H )@ 144 152
BUESSEER, X0, F—1RER. %, MBS SFBRIEMIT. KEMIRES RS
AR — B BFR. BRAATER AR,

5.2.1 JEPEA RN

MYER AR NEREE, BRI, A& A TEERA; 1T HERRE
EEMAMNES,

B RGBSR, TR, JEIEURH, E#E#&A, Plot DSL Al
Derive DSL 2HX [l —E#i H 7% ; BaneTask {X4E#" energy, freq. osc. dipole. soc Z&[f]
5] DSL A4,

result(task, property) = FHMTEE M H R SIS IENTTR K, IizE ERY shape,
axis. dimension. unit FIHRICIR A H &5,

WHE:

value energy(ts)
y result(self, "qc.optimization.max_force")

28 .bane.result.kv FEAMEE kv (...) ViR, ~=EHINRBAMTGEMES,

5.2.2 W)@tk
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5 SRS

MR YL A4

qc.energy.primary energy / hartree energy, primary_energy
gc.enexgy.scf energy / hartree scf_energy

qc.energy.correlated energy / hartree correlated_enerxgy, post_scf_energy,

qc.energy.double_
hybrid

qc.enexgy.composite

gc.enexrgy.composite_
zexo_Kk

qc.thermochemistry.
gibbs_energy

qc.thermochemistry.
gibbs_correction

gc.thermochemistry.
zero_point_energy

qc.thermochemistry.
thermal_energy

qc.thermochemistry.
thermal_correction

qc.thermochemistry.
enthalpy

qc.thermochemistry.
enthalpy_correction

qc.thermochemistry.
entropy_correction

qc.thermochemistry.
entropy

qc.thermochemistry.cv

gc.thermochemistry.cp

gc.thermochemistry.
temperature

qc.thermochemistry.
pressure

gc.vibration.
imaginary_count

energy / hartree

energy / hartree

energy / hartree

energy / hartree
energy / hartree
energy / hartree
energy / hartree
energy / hartree
energy / hartree
energy / hartree
energy / hartree
entropy /

J/mol/K

heat capacity /
J/mol/K

heat capacity /
J/mol/K
temperature / K

pressure / atm

dimensionless
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post_hf_energy, posthf_energy
double_hybrid_energy, doublehybrid

_energy, dh_energy

composite_energy, composite, cbs_
gb3_energy, chsgb3_energy

composite_zero_k_energy,
composite_0k_energy, cbs_qb3_0k_
energy, cbsqb3_0k_energy
free_energy, gibbs_energy
gibbs_corr, gibbs_correction
zpe, zexo_point_energy
thermal_energy

thermal_corr, thermal_correction
enthalpy

enthalpy_corr, enthalpy_correction
entropy_corr, entropy_correction
entropy, thermo.entropy

cv, thermo.cv, constant_volume_
heat_capacity

cp, thexrmo. cp, constant_pressure_
heat_capacity

temperature, thermo.temperature

pressure, thermo.pressure

nimag, imag_freq, imaginary_
frequency_count
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5 SARCHESIHMN

MR YL A4

gc.hessian.dimension dimensionless hessian.dimension, cartesian_
hessian.dimension, qc.hessian.dim

5.2.3 JF5liEtE

MR | HETLE A

qc.optimization.step optimization step step

qc.optimization.energy optimization step energy / hartree

gqc.optimization.max_force optimization step force

gqc.optimization.rms_force optimization step force

gc.optimization.max_ optimization step length

displacement

qc.optimization.rms_ optimization step length

displacement

gc.hessian.cartesian

qc.vibration. frequency
gc.vibration.reduced_mass

gc.vibration. force_
constant

gc.vibration.ir_intensity
gc.vibration.raman_
activity
gc.vibronic.transition.
energy

gc.vibronic.transition.
intensity
gc.vibronic.spectrum.
energy
gc.vibronic.spectrum.
intensity_0k
gc.vibronic.spectrum.
intensity
qc.vibronic.duschinsky.
row

qc.vibronic.duschinsky.
column

hessian element

vibrational mode
vibrational mode

vibrational mode

vibrational mode

vibrational mode

vibronic transition

vibronic transition

vibronic spectrum
point
vibronic spectrum
point
vibronic spectrum
point

Duschinsky element

Duschinsky element
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force constant /
hartree/bohr”2

frequency / cm-1
mass / amu

force constant /
mDyne/angstrom

spectral intensity / km/mol

Raman activity /
angstrom”4/amu
frequency / cm-1

spectral intensity
frequency / cm-1

spectral intensity

spectral intensity
dimensionless, 1-based row

index

dimensionless, 1-based
column index
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5 RS

MEE M ol UL FRAL
gc.vibronic.duschinsky. Duschinsky element dimensionless

matrix
gc.vibronic.shift_vector
qc.vibronic.huang_rhys
qc.spin_orbit_coupling.
singlet_index
qc.spin_orbit_coupling.
triplet_index
qc.spin_orbit_coupling.
magnitude
gc.excited_state.index

gc.excited_state.
excitation_energy

gc.excited_state.
wavelength

gc.excited_state.
oscillator_strength

gc.excited_state.total_
energy

gc.excited_state.
multiplicity
gc.excited_state.spin_
squared

gc.excited_state.singles_
character

gc.excited_state.major_
contribution

qc.orbital.energy
gc.orbital.occupation
gc.orbital.spin
gc.orbital.alpha.enerxgy

qc.orbital.alpha.
occupation

gc.orbital.beta.energy

qc.orbital.beta.
occupation

vibrational mode
vibrational mode
spin-orbit coupling
element

spin-orbit coupling
element

spin-orbit coupling
element

excited state
excited state

excited state

excited state

excited state

excited state

excited state

excited state

excited state

orbital
orbital
orbital
orbital

orbital

orbital
orbital

Gaussian shift-vector value
dimensionless

step/index

step/index

energy / cm-1

step/index

energy / hartree

length / nm

dimensionless

energy / hartree

dimensionless

dimensionless

dimensionless / %

text

energy / hartree
dimensionless
dimensionless/text
energy / hartree

dimensionless

energy / hartree

dimensionless

=N AE I E (triplet_index,singlet_index) key, [&lttA] DLE % 1F
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4 heatmap M X. V. Zo qc.spin_orbit_coupling.magnitude % %% 4% soc.
magnitude 5 soc.matrix, [E—A&XEINTFFE ORCA M_S 5 Cartesian XYZ 73 &0, Si—&
WERMMESE M_S, SRRIIENE XYZ; [F—7 EAEAANEE HIEASN IR B 5 — MR T,

SERE IR MR A 44 DUs T B PSR -

btproc result list-properties
btproc result list-properties --json

5.2.4 HHEBEMHH

btproc result describe-property qc.optimization.energy
btproc result describe-property frequency --json

A K H R

name: qc.optimization.energy

shape: series

dimension: energy

unit: hartree

axis: optimization_step

requirements: energy_history

aliases: step.energy opt.energy

description: Preferred energy at each calculation step.

5.2.5 HiZEAMWRLHT

btproc result query-property scan.log qc.energy.primary

btproc result query-property scan.log qc.energy.primary --unit kcal/mol
btproc result query-property scan.log qc.optimization.energy --unit kcal/mol
< --json

PRESCARHIH ) value<TAB>unit; JPHISCARKI Y key/value/unit &, JSON #ithifl
% shape. dimension, unit, axis, ¥& property f15ZF5 selection, qc.hessian.cartesian
[ JSON axis & hessian_element, FHI#RHA row, column FENFK/RMEFETE, Gaussian
Duschinsky %5 FE[REIFE(#E FH row, column ##; gc. vibronic.duschinsky. row, qc.vibronic.
duschinsky.column 5 qc.vibronic.duschinsky.matrix =/NF5#%E — T 2™ XS
5%, AJE#ZEA Plot DSL Y heatmap.

B E
o 0: EIHIN;

« 10 28 R EERAIERR;
« 20 BIUEAIE, HERAATH,

5.2.6 {F Plot DSL H{dif{]
Plot DSL A DAE#Z 2 B0 Te & 1 -
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@plot curve spectrum
from task td
x result(td, "gc.excited_state.wavelength") unit nm
y result(td, "oscillator_strength")

@end

result(task, property) =IRIEEMEVNIHBINERMFLE R, HlAEBOEL &SP
ETIRERN, SFEHAMEASGER,; BN, SERemR,
5.2.7 {E Derive DSL H{#i}{]

Derive DSL AR E MR /KA HE—HE 14

@derive activation
let G_r = single_point(sp_R) + gibbs_corr(freq_R)
let G_ts = single_point(sp_TS) + gibbs_corr(freq_TS)
emit delta_g = convert(G_ts - G_r, "kcal/mol")

@end

ok BRSSP EERIAE M, P result(task, property):

let e = result(sp, "qc.energy.primary")

5.2.8 &EIRE

HHERZ XD ARG, EHEMEmAL, REFEZEENEN,

K& “&X

present CAFEIRAI A5 R

not_requested ARRIRTEACE B VG R ATR 747
not_parsed MR SCRSRS AT AT AT
not_present CIHR HE @, (BRI ZE
not_applicable JE S RS RN
ambiguous ZMEAETC T L I U — 45 51
parse_failed BT R

BN RE B ARAORIRG R, sER. RIEMMAESHFIERAINE, HMEEydE
JEPREE BT, FHZR R, IR RIPBEYEE 2R,

5.3 Results/Recipes ZMHific 7P

Results/Recipes/ fRIFAR AT LR HIRIEC T LA, S8 0 S — DRI PRI IC TR
AP ST =2k
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Results/Recipes/
banewfn/<inputname>/
001-<recipe>.bwc # WEIREREBIRIE .inp B&

001-<recipe>-multiwfn-settings.ini  # Bash workflow
derive/<derive-id>.btder
plot/<plot-id>.btplt

banewfn workflow 217N Se4% BEA i 7 & 4K 24 A H 5% A1 BANETASK_BANEWFN_PATH Hf1
.bwe / .inp, FHEEEINSCHESIE RIAESR, HEREHZEIAPIT, Fi recipe X2
Fr% banewfn BN FWREIA, MASZ finalize N HRIERE 4 5 5 & HilURRAS . Bash workflow
B RNEFRVEFAE ] $ {MULTIWFN_PATH} /settings.ini, Ji@id -set #HIZEIA; EHF
SHTRI R —ESMNZ R banewfn HEE #%, Windows workflow 4 FifR77FIFHAT . bwc /
Jinp BIA, {HER B3RS Multiwin settings,

Derive #1 Plot pipeline TE# A\ SZFRREBHERHT, SR IEAEI SR AR FSIE N
.btder / .btplt, [Fl— id FHRIITIN=EF 78 35 41 recipe Y&, HEEREIR 72006 T
Results/Derived/ I plot artifact H3%, XHERFHZHAAEMEIME DSL, ~&K .
derived.json, ZE%IE. renderer HIASHEALE

Results/Recipes/ X4HiiJE T MM AN Results fLE, FFAK Hh{ENMIT artifact S<BEZ
record, HMHER| .btder / .btplt B HMA BIHITHS, HAFUESFIENT Derive A ST
Plot A FrIRRIE H sRME— . bt BRI,

5.4 Derive DSL

BaneTask Derive DSL /i T4E .bt/ .projbt HAEPITH K RITE, —4> @derive B
HBEATSEER, thiTH shape. axis. dimension, unit £l provenance [FRIZREFRIFKE,
HE M ANEFERIRAES R, TEA N T3 R R LS50, ta] AFERI—1 derive A HH
report TTHH AR &5 F| case tRH%:

Results/Derived/<derive-id>.derived. json

Results/Derived/<derive-id>/<artifact>
Report_<derive-id>.txt # {YE emit report to root BY4RL, AIBEENXHER

WHTHIH schema 4 :

banetask.derived.vl

5.4.1 REHRW

EEMN @derive ) TAEHE:

o HWHERMNAE, TELEHAE. PSRN

o XHITE QM @M ThR B BT 51 152EY

o M—HEFHARGERE;

 EXEH derived document FIFREELFE, A derive-to-derive FHER;
» i group by. aggregate/reduce, sort, limit SZRFKILE;

» /i relative. rank. dense_rank. normalize S2fIE{TRITE;

« MEMEFSBBORIE RN, 4 atom. id ™ REiER;
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« $iiH .derived.json, CSV/TSV/JSONL &KX, Fri .kv, atom vector, Z[H T .kv,
.extxyz / .xyz / .chg artifact, DA THI[A]A T3 52A94R H 5% report;
o JEdHI A fingerprint BT ARZATIRAE S5,

WRANR@ L. XHEEH], i ANBX, extra.yaml 4K, record/SQLite / snapshot 5 A\ 5¥
EREINE ERE NFRIEN, 4R4L{EH %preprocess, %process L H 1T L HE, @derive
3% 5@ artifact i Hi ¥R #l £ Results/Derived/<derive-id>/ F; emit report to
root [file] BME—MMREFZ ARG T, H file REEE U4, AFUES RBEERILEE
@derive H,

5.4.2 FWINCESEEALY
@derive 2 .bt/ .projbt TERH, TETHE stask J:

@derive activation
let G_r = single_point(sp_R) + gibbs_corr(freq_R)
let G_ts = single_point(sp_TS) + gibbs_corr(freq_TS)

require nimag(freq_R) ==
require nimag(freq_TS) == 1

emit delta_g = convert(G_ts - G_r, "kcal/mol")
@end

HARFEI (D derive ido HFRAAURBIRNIATE, RWTHRE B, NIk SAETH, &
TAFRUE TR R XIE:

activation
conformer.ranking
resp2-charges

RARVFRE @derive, BNMREDHE— sink: brE emit, FRE XM emit value ..

. to kv, IREHZIME emit report to root [file]l. emit table. £/ emit table
. to csv|tsv|jsonl, emit atomvec. emit kv X emit artifact, report TG
N JSON, {HAE sink; A BN CARE, MEE emit report,

Derive DA HEIE AN, RERESHARMAE, SWHEITLAES, + - *. / FESUSHE
R, [FA—BAn ABE 21T, REBUARMPIRATELGIESHIREEMIES, FREM ({
task.key }} snapshot 5| HRGEEYHLT, # fHTATREERE; SISRREFES AN # ~1E
FFERR A, ARG LT EREAS T, AT emit ... FEXFH

TiZ define: ZERXAE Derive fEMTRTEIN A, KRIMAESSA. IEEAAIRIA A AT 4R Sl
I H EA B2 & AL,

5.43 ZHEMNS AW

profile, formula fl bind H TRV EE R, BATAREME N ERS L BN ERH T ; Re-
sults/Recipes/derive/<derive-id>.btder FHITEIL recipe &5 H 2R RIS
SEE A RN bind AR 1et iEA], ETRETESE. £55 HMTRAEMI,
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5.4.3.1 Z¥{ profile
profile REFENHEN—HARI L AZSH, EER—BENRIIEEESE:

profile thermo_std for thermo = (
model="[model]",
temperature=[temperature],
pressure=[pressure],
zpe_scale=[zpe_scale],
enthalpy_scale=[enthalpy_scale],
entropy_scale=[entropy_scale],

)

\)

let G_R = thexrmo(
freq_R,
using=thermo_std,
quantity=gibbs_free_energy,
electronic_energy=E_R,

)

profile 55 H W 2HEH B/ S, FREdkK S —1> profile, using= HEEMH T profile flr
AR EAREEG VA RS profile S AR —S 8N B4R, NRAGBBRE S, thermo
profile R A PR task, quantity B electronic_energy, XL AR FSEUN B EN
Fimi, profile H7E %A @derive AR, F HH5eE G,

5.4.3.2 #ligZiki\ formula
formula X EEMHHANAREINAR, HWHNZSEEHRFIAR, BN E SR
PREUE :

formula activation(ts, reactant) = ts - reactant
let dG = activation(G_TS, G_R)

‘EBRIH S profile, {HATE{ES 5 HMERSARLINEE ST B v H & B LA

profile thermo_std for thermo = (
model=rrho,
temperature=298.15,
pressure=1.0,

)

formula state_gibbs(freq_task, energy_task) = thexmo(
freq_task,
using=thermo_std,
quantity="gibbs_free_energy",
electronic_energy=single_point(energy_task),

)

formula /A R BERL & — D aliFRIAR; ZE 1381 AH B V3% snapshot 5| HFRSE using=
HELRBARY profile 4450, AXHIHEAMATROANE BRFAF B FHES0EITSEUT A, PEKEL
. Derive X FHIG —45 K@ A AGEEN formula 44, formula AR7EEFRTE X ; IR
JEFF B RIRETIRE N 64,
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5.4.3.3 bind thermo(...) to (...)
—IRFEBHZ A 1% quantity B, ATH projection binding:

bind thexmo(
freq_R,
using=thermo_std,
electronic_energy=E_R,

) to (
ZPE_R = zero_point_energy,
H_R = enthalpy,
S_R = entropy,
G_R = gibbs_free_enerxgy,

)

WHT bind RIEZEER thermo (.. .) HH, FHEITNZ LT let; FMEMHRE
H quantity=, projection ZEfM AR A FEARIRST, GMAMUZ thermo quantity FRIRFT,

5.4.4 PITIHURIGR 21T
5.4.4.1 BRAEREEIA
HITIT

banetask case.bt

JEH % DA N BT BB

ESER/EF

KRIZFIAITHY Derive pipeline
Plot pipeline

finalize

51H {{ derived(...) }} BUMESBEESHISIAMRIEN N derive 5587 TH, Ktz
derive N HAH AT LR T{T55 51 Derive pipeline $447, R#T55 HAAF51 Y derive 7E1T
FHE R R SERR G G — A0 HE,

YSE A, RWHESS SOFF5 R derive HHV/MESLER, Swphd, EFEwt
% workflow IR IRAEFEBH, 55 SRR derive SR80 B/ D NG R&f5]
RS R, ARG ERPATEIAT A RERIRES R, [F— bt/ .projbt HHJ @plot
from derived(...) AJPASZEUARE M .derived. json, 23X finalize £ derive 5 plot
SERUGEIML, R rTEAARIRAER., BIGH artifact ATWRESNE, --plots-only ££
SEHAT derive; IR Bl derived 45 R A EAFAE,

5.4.4.2 {7 derive

banetask case.bt --derives-only

R AAMWRTSS, RO ASRITFHIT derive, TRIATS 4RI, &S
TR T2 RUG I E 24 A
HPST—"1 8
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banetask case.bt --derives-only --derive activation

5.4.4.3 EARMRBMME TR

banetask case.bt --explain-derives

HREE—PF:

banetask case.bt --explain-derives --derive resp2

--explain-derives FNR{EME X, HE/R deriveid, 5H{ES. derive #Kifi. &1
557 B4 AR5 f15% & snapshot i,

5.4.4.4 HIEFHIT

FRINPITSIEEE R . derived. json [ provenance.input_fingerprint, ¥ fingerprint
—5, H JSON id3kH artifact X7 7EH H. fingerprint PEACHS, derive S#HIE N up to
date Bk,

SR il BT AT T :

banetask case.bt --rerender-derives

--rerender-derives A]5 --derive <name> BX&{#HH,

5.4.4.5 22/ derive
banetask case.bt --no-derives

--no-derives TEES --derives-only, --explain-derives. --rerender-derives

B} - -derive [A]HHEF,

5.4.5 iEA)NE
—A derive HIbREFT B X FIA] LR KSR :

let / require / assert / emit scalar / report / emit value to kv / emit report
< to root

from

join

where

select

group by

aggregate / reduce

sort

limit

emit table / emit table to csv|tsv|jsonl / emit atomvec / emit kv / emit
« artifact

SRR

1. let. require. assert. /i&E emit. report. FRE X/ emit value ... to kv #l
emit report to root [file] XJMHINTE from ZHl;
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2. B derive ;% — from;

3. join R AW IAE atom R, I HH T where / select/group by/sort/limit
ZHi;

4. FiiE where A TEE—1 select ZHf;

5. select Jfii T group by ZHi;

6. group by &% —1, FHMHNT aggregate / reduce, sort fl limit ZHi;

7. aggregate / reduce &AL T group by ZJ5. sort #l limit ZHf;

8. sort MU T limit ZHi;

9. RiMKLELMEDEE— sink;

10. 2> sink A] DAL E[R—K Rk,
filgn

@derive mixed_output
let reference = energy(ref)
emit reference_energy = convert(reference, "kcal/mol")

from tasks('"conf_*")
where present(energy())
select task.name
select E = convert(energy(), "kcal/mol")
sort E asc
limit 10
emit table conformers
@end

5.4.6 FrEiff)

5.4.6.1 let
RI7 SRR IR AL &

let G_r = single_point(sp_R) + gibbs_corr(freq_R)
let G_ts = single_point(sp_TS) + gibbs_coxr(freq_TS)

JRyERAE B R AE A derive HRI WL, ZRRRFEREAVEAL, VB4R, FAAL, P8 HFIRIR
(E)=W

5.4.6.2 require/assert

P S RTE SR, TR AT R U2 A

require nimag(freq_R) == 0

assert nimag(freq_TS) ==
XF AT

truthy
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a;d or not
in
matches

BUELER R EY Y, FEMERYEE MEGMUHE R M AL, ==/ 1= 8RN TE
HERNTFREE, UKL, A, EECVCECAIAR/RA & RIS R AR H R where
_‘jZ;&O

require KIS derive LK, P H else $RMELMHIA A IEEARE M HE 2 W
require [temperature] > @ else "temperature must be positive"

require nimag(freq_TS) == 1 else "transition state must contain exactly one
— 1imaginary mode"

HEXERSELTNEE &5, SRR G5 2 sp A FEN SR AE,
5.4.6.3 FrE emit

emit delta_e = convert(energy(product) - energy(reactant), "kcal/mol")
emit max_force = max(result(opt, "qc.optimization.max_force"))

i XME JSON HY values #(H, fRIFAFR, MIELRIAT, shape, #fHEUFHI, P
HERE, BAAL, JEMORIERE BRI,

DAL RAEIREERAR; unit FETES \FTHITE R
emit delta_e

emit delta_e_kcal = delta_e unit "kcal/mol"
emit activation_gibbs_energy unit "kJ/mol"

emit name FHT emit name = name, 7 unit 1Y emit JEZAIEHMESE EN,
BEFH SR TCEINH L N4 S ; AiEY B E N quantity ().

[l — 25 SRR E RNy AR S, Al — 2B

emit activation_gibbs_energy = G_TS - G_R:
unit "kcal/mol"
report "Activation Gibbs energy"

ZIERIERE IR, BHITRMEEIS A emitted value; HETHH =41 report 52X
[ — N EHEMRER, FSEHTEGMRIAL, unit RZHEH—IR, report AIFEIHZIT, R
HREIRETHEERE emit report to root "file.txt",
5.4.6.4 ki XfF sink emit value
bR S sink A T2 derive FREX E& £ EE /K . kv artifact:

emit delta_g = convert(G_ts - G_r, "kcal/mol")
emit value delta_g to kv "activation.values.kv"

emit value HSRF kv /83, #i5|HIAFRAIIR B 21 derive HHRIEK let BibrE
emit, RO IUZHNEEE, TRERE .., SRS A
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Results/Derived/<derive-id>/<path>
% artifact XA ICRTE . derived. json i artifacts &, kind 4 scalar-kv,

5.4.6.5 HSETTSHHFT report /emit report

report T & HM A LHIRMZEIEIT; emit report HTHEIXEELEILITIERN case HRHE
SNSRI

@derive pka_summary
emit G_acid_aq = -123456.789012
emit G_anion_aq = -123123.456789
emit G_Hplus_aq = -270.29
emit DG_deprot = 6.123456
emit pka = 4.489

report "Final aqueous free energy of acid AH" = G_acid_aq
report "Final aqueous free energy of anion A-" = G_anion_aq
report "Aqueous proton free energy" = G_Hplus_aq
report "Delta G deprotonation" = DG_deprot
report "pKa" = pka
emit report to root "Report_pka_summary.txt"
@end
TETERN -

report <label> = <scalar-expression>
emit report to root
emit report to root "<file-name>"

report 5 emit report &N T from Z i, report FAMFIAAHEERGIRE; A]
DEESRIEN, WAIPASIHATY let g emit AR R, AR&AIE SRR 2R,
EEBBN NG,

emit report M4FiHEEZ to root [file], &M path I, BRIAXHZN:

Report_<derive-id>.txt

R H AR SRRV DR S 4, PR S HS. BXNREE . .. LB AVER
24 H( case / project IREH %, M & Results/Derived/<derive-id>/,

7 A FUE E D -

BaneTask derive report

derive: <derive-id>

status: ok

input fingerprint: <fingerprint>

<label> = <value> [unit]

Canonical result:
Results/Derived/<derive-id>.derived. json
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i BN EUETE 6 A/ NG IFIEINEAAL; JoEALAY dimensionless #E X K2 R ER
%, report {TEE A .derived. json ) report_lines {4, emit report &5 A report_
sinks #t&H, IF7E artifacts &L kind 2 derive-report, scope & case-root FJXA
artifact,

WHRESR .derived.json [ input fingerprint £Z&fk, {HIZFEH report artifact #fHFx
8¢ fingerprint ~—%(, derive FBEHAPNT, MASEHE HEKEA—EIk 2 artifact,

5.4.7 Finikek

5.4.7.1 {£553% from tasks(...)
B AR ESS R

@derive inventory
from tasks("*")
select task.name
select task.program
emit table tasks

@end

tasks () 3Z#F shell XUk pattern:

from tasks("conf_*")

from tasks("reactant_*", "product_*")

from tasks(pattern="scan_*", program="gaussian")
from tasks(name="sp_*", template="single_point")

SRR RS
ZH ER4
(A== task name pattern, AJEE
pattern=/name= task name pattern, A/EEE
programs= A pattern, %1
template=/ template_task= iR L5544 pattern, &Z—1

% name pattern RERINGERH "+, @REEEMESICE, derive 2RI, AR,
ES5RATNAT SR T B :

FE X

task.name R AL 4

task.program  HEREF R4

task.template matrix /foreach RIFIAIEMITESS 4, AR IZTBRERA
task.struc_id 458 ID; RIEERIZFELGA

matrix.<name> matrix #IfYFIA X AE
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FUER matrix [HLSICFENEEFE:, 1F select. where. sort [XZEA][ERHE5Z AR
bR, bare matrix.<name> LICIZXARIREY; T BUE BN {F

matrix_value("temperature")

TEESSRFER P, ME QM EIERET LEIS(ES 2L, BRSBTS
select E = energy()
select nimag = nimag()

e AT 5

select E = energy(self)

5.4.7.2 Derived ¢ from derived(...)
from derived(...) BEESE— @derive B4 KMIFR:
from derived("inventory.conformers")

from derived(inventory, table=conformers)
from derived(derive=inventory, table=conformers)

B—ME L derive-id. table-name a5 ; & _FF15E =Fh derive id 5 table 44
FBRIFFH. derive id 1 table ZE I S IEFRIRAF.

Derived RS HZFEHFEMF, labels. task metadata #1 matrix metadata, F{EFF SR
K dimension 1 unit, XAFIVERN A row field 28, [t Riif derive nJ DA4REE{# FH -

where present(energy)
select dE = relative(energy, ref=min)
sort dE asc

bR X 52 _E % derived value {# ] derived() 3¢ derive_value():

let Emin = derived("inventory.min_energy")
let Emin = derived(inventory, min_energy)
let Emin = derive_value(derive=inventory, value=min_enexrgy)

21T derive pipeline B, BaneTask 2tR#E derived FR#1 derived Fr& 5| HEIZ derive %
Wi, RN HAT, F55E - -derive <name> I, Liif derive MKHith XBNAARRBPITIH
Mo ZEUIMKHII AT R, fFilan:

A->B ->A

_I{i% derived document 1 fingerprint £ A\ il provenance.input_fingerprint,

5.4.7.3 JR 13 from atoms(task) as alias

@derive mulliken_table
from atoms(sp) as q
select atom.id
select atom.element
select charge = q.charge.mulliken
emit table mulliken
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@end

atoms () YEHEZ—MIEESSE, FHHLFEE R E alias:

from atoms(resp_vacuum) as vac
from atoms("task-name-with-dash") as vac

=+ atom source =i #FETC alias /A HFRES

atom.id
atom.element
atom.index

RITEES R AP AR bRE, e #REE:

atom. x
atom.y
atom.z

Al — ARt % alias hiiA:

vac.atom.id
vac.atom.element
vac.atom.index
vac.atom.x
vac.atom.y
vac.atom.z

TR TEMA axis=atom FUATEE S A ME AR ER:

<alias>.<qc.atom. E& >

fan:

vac.charge.mulliken
vac.charge.loewdin
vac.population.mulliken
vac.population.loewdin
vac.spin_population.mulliken
vac.spin_population.loewdin

JB& PEFIZR A A RS 44 th S EIAH TR alias BiZR. SEEEAHRATHA T an <&

btproc result list-properties
btproc result describe-property qc.atom.charge.mulliken

5.4.7.4 JR¥i%E#E join atoms(...) ... on atom.id

@derive resp2
from atoms(resp_vacuum) as vac
join atoms(resp_solvent) as sol on atom.id

where present(vac.charge.mulliken)
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where present(sol.charge.mulliken)

select atom.id
select atom.element
select charge.resp2 = 0.5 * vac.charge.mulliken + 0.5 * sol.charge.mulliken

emit table resp2_charges
@end

AHT join HZH:

join atoms(task) as alias on atom.id

R RS — — N N RS :
o FRIEZRLIEGTLMHEFR atom ID £5;
o NAWHRK ID;
o NARVFEISHID;
o« NMESHANRGFEE atom ID;
o tHF] ID WYTCRAREA BRI
o JERZ ID X5F,

PRI, PSS BRI rT DA R], HEEARSE atom. id —2, ECAEERIRIER,

5.4.7.5 where

where present(energy())

where task.program == "gaussian"

where matrix_value("temperature") >= 298.15
where abs(q.charge.mulliken) > 0.01

where present(enexgy()) and nimag() ==
where task.program in [gaussian, oxrca]
where matrix.method matches "b3lyp*"

where not present(warning)

A] AE 24 where, %7 BAIREARIGLIE,
SMFFRIRASEE:

== |l= < <= > >=
and or not

in

matches

FRPER Y # ==, 1=, in flmatches, matches {#i/] BaneTask @A, * Fnft
BRESCKR, in WAEMIHFIER, JTEAE K bare identifier 87475 :

where task.program in [gaussian, "orca"]

HUE ISR i BB, F RN B A, and, or Ml not SHHES 4!

147



BaneTask #X{1H+H 5 ZERAMFS TR

where present(energy()) and (task.program == gaussian or task.program == orca)

a14R row identifier Xf A R]IER FBEER KL, il where SIZATIE IS, HEEMEH
present(...) BAFIRIAN I FERKEE,

5.4.7.6 select
=T A SE
select E = energy()

select energy() as E
select task.name

LTS AR, FAERNTRIF A % select:

select (
task = task.name,
method = task.program,
E = convert(energy(), "kcal/mol"),

IR, HARFERMIEZS,
Hrr bare identifier Z[AINAEAZRIZAAMS4,
FrRFEHRBIRG:

select task.name

select program = task.program

select element = atom.element
select source = "RESP2"

BUEH 7R

select E = convert(energy(), "kcal/mol")
select index = row_index()
select charge = ©.5 * vac.charge.mulliken + 0.5 * sol.charge.mulliken

(A — A A AR T R ER AR [R]— 8 7Y

« TRER &R EBMEUE;

o BUES I ORFAH R P BRAE R ;

o GEATR B A RS — RARPBEUERRE P B,

select A MY SR EE NSRRI AT LAY row field, BUEY RIS 5EUERIAR,
XA ATARGE ] T SXARERE, AR, group by #l sort, fil40:
select vacuum = vac.charge.mulliken

select solvent = sol.charge.mulliken
select charge.resp2 = 0.5 * vacuum + 0.5 * solvent

ALEBUE FE RS, EUE cell 5 AL JSON null, A% AT BOESERTMN JE A where
present (field) T 7,
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5.4.7.7 ¥17 select A%
THIREAE select TR, SXYATRAIVEESKE:

select dE = relative(E, ref=min)

select rank_id = rank(E)

select dense_id = dense_rank(E, asc=false)

select weight = boltzmann(dE, temperature=298.15)
select population = normalize(weight)

relative(column, ref=...) \NENEEREHFBESEE, R E AP dimen-
sion 1 unit, ref SZ#¥F:
min
max

first
last

rank(column, asc=true) #itti competition rank, MHFEELZMHFAEHEZ, FoH4
T G A EIERE Flan 1, 1, 3. dense_rank(column, asc=true) #itti dense rank, #1H
FIEUE A S, EeeiEseEts, mlanl, 1, 2

normalize (column) K& NAERRIAERR DAAESRRAEE R, Hil) dimensionless #U{H; &
AN EN R,

boltzmann(energy, temperature=298.15) 2ITAREL, i AN energy dimension
I N kcal/mol, #iH dimensionless f{E; temperature FJ A2 JC & ANEUE SR E
B2, REXFARTE, HWNEERELM relative() FFHHEXGER, FH boltzmann()
normalize () 5% population,

XEEPSITHRERAE where JIE/G. 14 select AHAFIALT, AIBASIHRTE select 7~
A5,

5.4.8 7rdl. A, Hyr B
5.4.8.1 group by

group by task.program
group by matrix.method as method
group by method, basis

group by AJfEF 4G row field, thRIEEAATE select P 2EY, ndE, BtidISEE
9 group key; 74HATH select YIS HEHE AR, HEIIRIEN group key B¢ aggregate
FIRKATHI N

5.4.8.2 aggregate /reduce
aggregate il reduce & XHHA; AL LNSE—5 K aggregate:

aggregate n = count()

aggregate n_with_energy = count(E)
aggregate E_min = min(E)

aggregate E_avg = mean(E)

reduce E_sum = sum(E)
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ZNREYHA]E KA

aggregate (
n = count(),
E_min = min(E),
E_mean = mean(E),

)

ZHNRALNF RN 18 aggregate 154,

XFFREL:
BRI 24 &Y
count() L/ group HIFTEL
count (expr) i group H expr IE missing 174K
sum(expr) 2|l group H' expr HIKAN
mean (expr) / avg(expr) i group H expr FSEIE
min (expr) i group H expr EIME
max (expr) i group H expr MR AME

A FSTBAURIIREL, B count () 5, BEFIREIHHALIAII dimension il unit,
HREGRT K JSON null,

5.4.8.3 sort

sort E asc
sort E desc
sort task.name asc

HRIHRM sort AJ{E YA row field 1 select %l|; 434H3RMY sort AI{# ] group key
1 aggregate %, ${EEFHE dimension F1 unit; YAHIFZFIFRELR, 2 MHR sort
AR, AR PITRCH T, AR sort TERAHT LN L ESERT, =
OB ER “fegoese” 77N, A 25

sort by (
method asc,
E desc,
task.name asc,

)

2P AR AN B = t5e g, Y Rri M RN i b A s, PR AR REREIES,
5.4.8.4 limit
limit 20

limit B2 IEREL, T FrE sort ZJh, AR NRAUKERZ —1 Linit,
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5.4.8.5 il

@derive method_groups
from tasks("conf_*")
select method = matrix.method
select E = matrix_value("energy")
group by method
aggregate n = count()
aggregate E_min = min(E)
aggregate E_mean = mean(E)
sort E_min asc

limit 5
emit table method_summary
@end

5.4.9 Ml atom artifact sink

5.4.9.1 emit table

emit table conformer_energies

emit table conformer_energies to csv "conformer_energies.csv"
emit table conformer_energies to tsv "conformer_energies.tsv"
emit table conformer_energies to jsonl "conformer_energies.jsonl"

4 to B, RAE A .derived. json, 7 to csv|tsv|jsonl i, R{IE A .derived.
json, FFEIMERR — DR artifact, IS OAURENEEIR, FREALE .., EhxXHE
A

Results/Derived/<derive-id>/<path>

CSV / TSV sH5—1T N4 ; JSONL SHATX N —5&5RAT,

HiHi JSON £RE5:

o R4

* source fll joins;

« i& Y axis;

* key %;

* group Kkey;

« sort £ limit JTEHE;

o Hlg4, IR, KA HEERIEANL;

« F1THY task metadata;

 matrix 18;

* atom labels;

o FIMEXTZ,

LHIRASEHES A .bane/store/records 5 .bane/cache/project.db, FEHA
record / SQLite I, {35 &5 RPEREE T H S AT EE Ko

5.4.9.2 emit atomvec
emit atomvec Hi&H T atom Rifi/KLk, HTHIYETRIRE FEUERKIH N atom_vectors JSON
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Wi, [FIRNZERCERIA . kv artifact:

emit atomvec charge.resp2
emit atomvec charge.resp2 = @.5 * vac.charge.mulliken + ©0.5 *
< sol.charge.mulliken

2RI artifact B2 :

Results/Derived/<derive-id>/<property>.atomvec.kv

RN kv ARTER:
atoms.<atom.id>.<property>=<value>
emit atomvec ZE3KHi atom pipeline /> & —> select. group by 5 aggre-
gate row field, fHFRIEIADLFEEE, HTEIEZ1TH dimension &41—5,
5.4.9.3 emit kv
emit kv JIEHT atom FKifikek, HTHEREAERERET kv artifact:

emit kv "resp2.values.kv" from charge.resp2
emit kv "resp2.values.kv" from 0.5 * vac.charge.mulliken + 0.5 *
< sol.charge.mulliken as charge.resp2

X from J5/2 bare column I, property HFRIERHHENT, FIEAJE bare column i,
TEE as <atom-property>,

SEPRE AR T derive FiHH HSX R, FBZNINE derive id BiiZk:

Results/Derived/<derive-id>/resp2.values.kv

5.4.9.4 emit artifact
emit artifact HUEHT atom Rk, BEN:

emit artifact "resp2.extxyz" from charge.resp2

emit artifact "resp2.chg" from charge.resp2

emit artifact "resp2.kv" from charge.resp2

emit artifact "resp2.extxyz" from 0.5 * vac.charge.mulliken + @.5 *
< sol.charge.mulliken as charge.resp2

XFHT R4
R4 artifact kind N
.extxyz extxyz element, AAFRAT—NE R FEUES
.Xyz extxyz [[] .extxyz [EHE T
.chg chg element, ARFRATHLTA)
.kv atom-values-kv atoms.<id>.<property>=<value>

.extxyz, .xyz fll .chg Z:K atom row H7#1E atom.element, atom.x, atom.y, atom.
z W35,
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5

SE AR S )R

artifact path AU HXTER TR, TREELE ..o BEPRIRAHL MBI /o JSON FRICSR

artifact Y kind, path, property. expression, fingerprint I size,

5.4.9.5 % sink 7

@derive resp2
from atoms(resp_vacuum) as vac
join atoms(resp_solvent) as sol on atom.id

whexre present(vac.charge.mulliken)
where present(sol.charge.mulliken)

select atom.id

select atom.element

select vacuum = vac.charge.mulliken

select solvent = sol.charge.mulliken

select charge.resp2 = 0.5 * vacuum + @.5 * solvent

emit atomvec charge.resp2
emit kv "resp2.values.kv" from charge.resp2
emit artifact "resp2.extxyz" from charge.resp2
emit table resp2_charges

@end

5.4.10 FTIXAXG5HAEL
Derive 8 gt —&5 R FIANK, ZH:

2

FRIBR S
BETE

row field

=T + / -
Zwm+/ -1 T
ERIERIE A

EiES

5.4.10.1 RRIG)E PERAEL
G B AR 4 m] DL EBEE N R4

energy (task)

scf_energy (task)
gibbs_corr(task)
nimag(task)

frequency (task)
oscillator_strength(task)

FEAESSFATA] LA I task:
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5

SE AR S )R

energy ()
nimag()

FIJEAHR, shape. unit. axis. B4 AT RIEEEH:

btproc result list-properties
btproc result describe-property qc.energy.scf

SHTATEE M H SRR B A 1 Z 2RI

* energy,;

* thermochemistry;

* vibration;

* optimization step;

* excited state;

» atom charge / population / spin population,

5.4.10.2 energy() /single_point()
BRINEE primary energy:

energy(sp)
single_point(sp)

Al DA kind= TXF57E

energy(sp, kind=scf)

enexgy(sp, kind=correlated)
enexgy(sp, kind=double_hybrid)
energy(sp, kind=composite)
enexgy(sp, kind=composite_zero_k)
enexgy(freq, kind=gibbs)
enexgy(sp, kind=primary)

SCFFHHE:

scf

correlated / post_scf / post_hf / posthf
double_hybrid / doublehybrid / double-hybrid / dh
composite / cbs_gb3 / cbsgb3

composite_zero_k / composite_@k / composite_zero / zero_k_composite /

< cbs_qb3_0k / cbsgb3_0k
gibbs / free
primary / electronic

single_point() 5 energy () i HAHRZE RN,
5.4.10.2.1 RRYGRERIC ISR

H—MESHMES R EE 2N FEARERTUN, AT DZREREA SIS SOEFRICR:

let E2ab = energy(ccsdt, method=MP2, quantity=correlation, spin="alpha-beta",

< reference=hf, state=0)

let Eccsd = energy(ccsdt, method=CCSD, quantity=total, reference=hf)
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let Et = energy(ccsdt, method="CCSD(T)", quantity=total, reference=hf)

A] f selector 4 R :

selector ZX

method= B T-&58) 7572, fBI40 HF, B3LYP, MP2, MP3, CCSD,
CCSD(T). D3(BJ)

quantity=/energy_ total, correlation. perturbative_increment B{

quantity= correction

spin=/spin_component= alpha-alpha. alpha-beta. beta-beta 5 none; #%%Z aa.
ab, bb, os FHEMETL

reference=/orbital_ hf 8¢ ks, HT X% Hartree-Fock #JEF1 Kohn-Sham #i&

reference= A RE

state=/state_index= B FERS; EEN 0

energy_kind= IR SE R RELR R RE 2R

job=/ job_index= MEEE RAHY job 75

step=/step_index= step J75; FIN4H job= N 9i% job NRHEF=, &I
(EES SIS as)

final= true BUR G — MNLELIN; false E3K selector RICHI—ML
K

WU BB WE/DFEE— B selector: method, quantity, spin, reference, state
5 energy_kind, HZAH job, step 5{ final & DIFIERER & Yo

[F— D77 AR RE R AR —E selector, ARG HIRAEIFRAAT: 55 Hrifi B4 HR, il
41, CCSD(T) fittisfil) MP2 FIAFERE 1 P method=MP2., 1A /7 A2 H I RIS 5
let E2ss = energy(ccsdt, method=MP2, quantity=correlation, spin="alpha-alpha",
« reference=hf) + energy(ccsdt, method=MP2, quantity=correlation,
< spin="beta-beta", reference=hf)
let dCCSD_MP2 = energy(ccsdt, method=CCSD, quantity=total, reference=hf) -
< energy(ccsdt, method=MP2, quantity=total, reference=hf)

let triples = energy(ccsdt, method="CCSD(T)", quantity=total, reference=hf) -
< energy(ccsdt, method=CCSD, quantity=total, reference=hf)

result() A EEEHF —EM:

let E2ab = result(ccsdt, "qgc.energy.value", method=MP2, quantity=correlation,
< spin="alpha-beta", reference=hf)

A kind= MR EEITE & f7 selector I, energy () SUEXATIATIZEREE G, ME#E
WA ARt method= 25 B3} selector B, kind= Z THIKIE R energy_kind= 8514,

5.4.10.3 derived() /derive_value()
12E¢_F i derived document bR E value:
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let Emin = derived("inventory.min_energy")
let Emin = derived(inventory, min_energy)
let Emin = derive_value(derive=inventory, value=min_enexrgy)

derived("derive.value") BHEEN, WSHKEEF, H—1MSH0E derive id, =
NBEUE value %, MASEELEMHFEIRAH derive= il value=; id= AJFF{X derives=,
name= B scalar= A&t value=,

HOZE Y _E 3 derived document #4706 &% B scalar value, %5 FH<HEA derive K5
53 HTFl fingerprint,

5.4.10.4 result(task, property)
HEAME RS AR —4RE:

result(opt, "qc.optimization.energy")
result(freq, "qc.vibration.frequency")
result(td, "oscillator_strength")

property MRS —RMEREWF AR E L%, R XEEENRE] .
bane.result.kv,
5.4.10.5 EHEUE SR EEE
5.4.10.5.1 exp()/log()/sqrt() /pow()
XEERBUAEZ TR bR
let decay = exp(-1.63)
let restored = log(exp(2))
let root = sqrt(4)
let power = pow(2, 3)
let named_power = pow(base=2, exponent=3)
log() HIZERMKTE, sqrt() NSEMINTE, BEGROITZHEREE.
5.4.10.5.2 cbs(low, high, alpha, beta)
cbs () $ATIE = R MEAME:
(alpha * high - beta * low) / (alpha - beta)
low 5 high MR AHEFRYEE; B AR S/HE S low HHAL, alpha 5 beta B
fr HEAMHERNIRR, HIa, 5808 HE SMER] IS AL

let E_hf_cbs = cbs(E_hf_tz, E_hf_qz, 1, exp(-1.63))

ANERRIECN IR B 1A B, W ANEN S B LS RIEMN derive FRIZIAE,
5.4.10.5.3 thermo(task, quantity=..., ...)

thermo () FEAESHIMTIML RN R, WREIRSIT. NMNLAL [RFRE. 7 FZEHEM
NI ERERTERIYE, ZREAEHEF P ESTENAVRIEE, EE5EHET
EHTREMENS, AR —IR I AERIRRRIE R FEHRHIENS S Gibbs HHAE,
thermochemistry () fl rethermo () ZF 5%, task o] MENE—IMIESE, tA]
DA RY task=; WM ERRERNEHE, HMESEEREZ 1, quantity= HEREAH:
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let E_composite = E_hf_cbs + E_correlation

let G_298 = thermo(freq, quantity=gibbs_free_energy, model=rrho,

— temperature=298.15, pressure=1.0, zpe_scale=0.9766, enthalpy_scale=0.9791,
< entropy_scale=0.9647, electronic_energy=E_composite)

let G_298_1M = thermo(freq, quantity=gibbs_free_energy, model=rrho,

— temperature=298.15, pressure=1.0, concentration=1.0, zpe_scale=0.9766,

- enthalpy_scale=0.9791, entropy_scale=0.9647,

— electronic_energy=E_composite)

emit free_energy_298_kcal_mol = convert(G_298, "kcal/mol")

emit free_energy_298_1M_kcal_mol = convert(G_298_1M, "kcal/mol")

thermo () VA IS S RIS 21T, HARWERIZ S, MHIESREMHERSHE—
A derive FTHIFE—IR, 5% quantity EWEHEFLER;, EESHAATH profile, 21
quantity 7] bind thexmo(...) to (...),

YIS U

B R RESRIEH] quantity= IBFESREILE RIS /NG, HBREFR. T
Rz H, Fitt grimme_grrho, Grimme-qRRHO 5 grimme qrrho Zffr, RHE LA L
FE%, BYIEEREA,

model= X

rrho / harmonic BRSNS 71k R, IR ek sep ks th i LR
T AR TR - R I
truhlar_grrho/truhlar Truhlar # RRHO; KT low_frequency_cutoff FYIESZRG

BRI,
grimme_qrrho /grimme/  Grimme # RRHO; {RAIRSNEEIEIRT5 B B+ < BIHE(E,
qrrho H g model= INf FH AR,
minenkov_grrho / Minenkov f RRHO; #RaNGEFIRISIRA TG, ZEA%
minenkov A A[ME—7r A ZPVE, KA HEE N zero_point_energy,
ZH
S ZRNE 1A
temperature= 298.15 RE, % K4EERREEE K REEH
ToEfNibRE, KT,
pressure= 1.0 [EF, B atm 4EEAREEHL atm fi#

BHTCNbRE, BIUKTE,
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5 RS

SR

BIME

Wi

concentration=/standard_
state_concentration=

zpe_scale=/zero_point_scale=

enthalpy_scale=/thermal_
enthalpy_scale=

entropy_scale=

heat_capacity_scale=

low_frequency_cutoff=/low_
frequency_cutoff_cml=

interpolation_frequency=/
interpolation_frequency_cml=
imaginary_frequency_
threshold=/imaginary_
frequency_threshold_cml=

symmetry=/rotational_
symmetry_numbexr=

infer_symmetry=/infer_
rotational_symmetry_number=

rotor=/rotor_kind=

include_translation=
include_rotation=

free_rotor_average_moment=/
free_rotor_average_moment_kg_
m2=

RIE  EFRIREMIES, fHIERTHE

1

1

1.0
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00.0

00.0

auto

true
true
e-44

mol/L fi#RE, RIZENREH
pressure= & X HYHAE SR T bRifE
A; BEERBIEFINME. B rRE
1 Gibbs HHRE, U, H. Cv, Cp
5, EZSHEK include_
translation=true, 54N
standard_state_concentration_
mol_per_liter=,

AT ZPVE BIIRBNAZ 45 A+
FFARSIFA P BERI RS TR 2R 48 17X
K¥, A4ERCESh. Bshel RT i,
T IRNE TR R AR T, T4
CEE), #BhE .

F THREN A TR SR 48 TR
Truhlar qRRHO #LATEE, A
cmA-1,

Grimme 1 Minenkov qRRHO fdi{H
e, AN cmA-1,

St B A B I BB A R % A
R HARAFIEMRAE AIRSIK
o BLZ cmA-1,

B 5 IE R A PR

ARG PR, Sl g R A+

HIRBHER, NS UMIRGI AR
EAARERT SEEN A 1 e
ié\[‘iéﬁo

auto, monatomic/atom., linear

B¢ nonlinear, auto MR#E/ LM F15H

PERE T

S T AR S-S Tk,
5 T AWM 7 5k,

Grimme / Minenkov H H#ffHi{Ef
FEESIIEERE, B kg mA2,
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S BOME  1HEA
mass_policy= most_ JRFAERIE, most_abundant_

abundant_ isotope %52 mostabundant,
isotope isotope; standard_atomic_
weight X445 standardweight,
average,

electronic_energy= EF5HTFRE BHANZEEMEHBEFEE, S0
J& Energy 4Ef, HEHIENIEIXHE
BANCETERIME. HRBIE, FEl
& IEFIREDN 118 1E AT HLF-RE,

PUANITR GG UR -0 TN IE S, electronic_energy= HIRZEENAE, BUSHIE Gibbs B
HfRE, FIZE ZPVE, $URIE. EHHAE,

FRE IR EFRIEASI, 274 S /iR & SRR SRR E c_gas, il Delta G =
R*T*1n(c_target/c_gas) MMM FEENHIELE, pressure= T & HEEA, FILFE
— concentration= TERFITREE &) NS BB ERTRERIHEL

A i)
RN
quantity= IREINA {72
electronic_energy/electronic SEFRRAIHIHETHE Energy,
Hartree
zero_point_energy / zexo_point &SI ZPVE Energy,
| zpe Hartree
thermal_energy / internal_ FLFRENIR N BEIB IE Energy,
energy Hartree
thermal_correction/internal_ & ZPVE B AREMEIE Energy,
energy_correction Hartree
enthalpy FLFREMIESS B IR Energy,
Hartree
enthalpy_correction ZPVE. V3l ¥3, IRshfATi, B+ Energy,
AT pv Wi A Hartree
entropy S Entropy,
J/(mol*K)
entropy_correction/ T*S Energy,
temperature_times_entropy/ts Hartree
gibbs_free_energy /gibbs_ electronic_energy + gibbs_ Energy,
energy / free_energy / gibbs correction Hartree
gibbs_correction/ free_ enthalpy_correction - T*S Energy,
energy_correction Hartree
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5

SERCEE S A5

HEEFIERIN R
quantity= IREINA (VA
cv/ constant_volume_heat_ ERE HeatCapacity,
capacity J/(mol*K)
cp/ constant_pressure_heat_ EERE HeatCapacity,
capacity J/(mol*K)
temperature SERR i Temperature,
K
pressure SERRET Pressure,
atm

ideal_gas_concentration/
pressure_concentration

standard_state_concentration/
concentration

standard_state_gibbs_
correction/concentration_
correction

total_mass /mass

principal_moment_a /moment_a/
ia. principal_moment_b/
moment_b /ib. principal_
moment_c /moment_c/ic
rotational_symmetry_number /
symmetxy_number / symmetry

point_group

symmetry_source/rotational_
symmetry_source
input_frequency_count
used_frequency_count
ignored_nonpositive_
frequency_count
corrected_imaginary_
frequency_count
translation_internal_energy.
rotation_internal_energy.
vibration_internal_energy.
electronic_internal_energy

= AT PR AR e 7700 L Y BEAR AR TR

ERRENERKE; RIZERAR]
i

ME RS E B AR FEPRERS
') Gibbs &IF

JSYrE;

T PR = TR

SEBREL B FREL

SERRR A B LR A S Jonl
M RN AR &R

SIFRECRIE: explicit, metadata,
geometry X default

fa NIRBH AR EL

HEASRFIRT IESREL

W RBEHIAR ISR LY

R BE S N IEAE R 7R 5

For BHIANRETTR, tBRTAESK _u
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Scalar, mol/L

Scalar, mol/L

Energy,
Hartree

Mass, amu

Scalar,

amu*angstrom”2

Dimensionless

Text scalar

Text scalar

Dimensionless
Dimensionless

Dimensionless

Dimensionless

Energy,
Hartree
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o FE AT ERIA

quantity= IREINA (VA

translation_enthalpy. “oreRkETIEk; WATHESE _h Energy,

rotation_enthalpy. vibration_ Hartree

enthalpy. electronic_enthalpy

translation_entropy. B eIt ; AT HES _s Entropy,

rotation_entropy. vibration_ J/(mol*K)

entropy. electronic_entropy

translation_cv, rotation_cv. & EMEAHRE HeatCapacity,

vibration_cv., electronic_cv J/(mol*K)

translation_cp. rotation_cp. HHEBAEERE HeatCapacity,

vibration_cp. electronic_cp J/(mol*K)

translation_logq. rotation_ HorERBL T KA E RN S 5285 Dimensionless

logq. vibration_logq. 28 _log_partition_function

electronic_logq

log_vibrational_partition_ PARANESN T SHIRSNEC /7 K%L H  Dimensionless

function_v@ /vibrational_ IRATEL

logq_vo

log_vibrational_partition_ PAARH I AR S RANAC /77 U H X Dimensionless

function_bottom/vibrational_  XI#X

logq_bottom

log_partition_function_ve/ PARNFESNZ RSB KA EHSR  Dimensionless

logq_ve xR

log_partition_function_ DAABHE N Z SRR EL 7 RELH 8% Dimensionless

bottom/logq_bottom

model, rotor_kind/rotor,
implementation

4
KFRARRL, B ARSI FR

Text scalar

IR IEE 5 R

let ZPVE =

thermo(freq, quantity=zero_point_energy, model=rrho,

<~ zpe_scale=0.9766, enthalpy_scale=0.9791, entropy_scale=0.9647)

let Hcorr =

thermo(freq, quantity=enthalpy_correction, model=rrho,

< zpe_scale=0.9766, enthalpy_scale=0.9791, entropy_scale=0.9647)

let Hthermal_without_ZPVE =
let TS =

Hcorr - ZPVE
thexrmo(freq, quantity=entropy_correction, model=rrho,

~ zpe_scale=0.9766, enthalpy_scale=0.9791, entropy_scale=0.9647)

let Gcorr = Hcorr - TS

HRERESERPEEREIRN . 5HEREKNURAE R AR R, BRIABRFREITF
R F2EE,; BNRFRERRFERNME; BRIMRIRIES RSN S% ) LR shx
FREL, FTREE s B HAER, EJEH require nimag(freq) == 0 HERREMLE,

harmonic_zpe () fl rrho_enthalpy () /& RREIE AR FI R BRI EUEREL, A 52EL
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JUfAL, B, s PR, OB 2 EE, R RERS B HeE. 72528 RRHO / QRRHO
R FEAH AT REE HRER, N thexrmo(),

5.4.10.5.4 harmonic_zpe(frequencies, scale=1)

harmonic_zpe() M cmA-1 SR P EIEIRE mgE, HEMEf®, F£PL Hartree JR[A]:

let frequencies = result(freq, "qc.vibration.frequency")
let zpe_scaled = harmonic_zpe(frequencies, scale=0.9766)

zpe (task) B FRMHHP EER SHNEF KAE; harmonic_zpe (series) NIAREMZRE
Wit &, MERAE SR,

5.4.10.5.5 rrho_enthalpy(frequencies, natoms, 1linear=false, temperature=
298.15, scale=1)

rrho_enthalpy () #ZFHASIRNIPER: - BIR AT EOSES), BIMIRSIBVSIEIE, ~ES
FFREFNZ SSAE, IR[EIHAH Hartree:

let h_thermal = rrho_enthalpy(frequencies, natoms=3, linear=false,
— temperature=298.15, scale=0.9791)

R IER, MR THEs) 5880 2.5 RT, &1 3.5 RT, dELED T M 4.
@ RT, temperature AJDUR DA K NN HYIREIRE, HA] URH% K R C bR E; scale
WM £

5.4.10.6 kv (task, key)
PR RS R PR R EUE T B

kv(opt, "custom.score")

kv () {U&EHTEE, HY4EEIE H key A RRHERT; TiEIRAIRALA dimensionless,
W5 A RGBT result(),

5.4.10.7 convert(value, unit)

convert(energy(sp), "kcal/mol")
convert(result(opt, "qc.optimization.enexgy"), "kJ/mol")

FrRE A AIE AT AR, S JT i i 45 SR B SRR I (R 4 5 R R
5.4.10.8 quantity(value, dimension=..., unit=...)
quantity () #EER. TN EERE D ISR R

let proton_free_energy = quantity(-270.29, dimension=energy, unit="kcal/mol")
let temperature = quantity(298.15, dimension=temperature, unit="K")
let cutoff = quantity(10@, dimension=frequency, unit="cm-1")

] 2ERE A B

let RT1n1@ = quantity([RT1n1@_kcal], energy, "kcal/mol")

%1 dimension 945 dimensionless.energy.force.length.frequency.spectral_
coordinate, angle., step. temperature. pressure. mass. entropy. heat_capacity
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1 dipole_moment, unit %5 dimension PLEC; JETCENEA. A B ASKIEE
PREUE B RS, quantity () FITHE, convert() Semit ... unit ... A TFEEYH
BAAAIE, “FHARELAAHEENR,

5.4.10.9 min() /max()

max (result(opt, "qc.optimization.max_force"))
min(result(scan, "qc.optimization.energy"))

PR N FRERIE; B A\ 28 missing sample, HUAZAbRE, 23558 £ 58 missing
NS

RPRFFIPIEEH aggregate sum(...). aggregate mean(...) 3 aggregate
avg(...)o

5.4.10.10 sort()
sort () MNEEFYIHTREHT, JHIR[EILREE key, value, threshold Xf55HIH 41

let sorted_energy = sort(result(td, "qc.excited_state.energy"))
let descending_energy = sort(result(td, "qc.excited_state.energy"), asc=false)

KNtz 5 GEUEF FHEF; asc=false BCNF#/F, missing sample (G&HERE, HH
[ HE AR RS SR GA )T

A DA A — axis, [A—4H entity key f% —&BUEFFIVE N HEFH#E :

let energies_by_multiplicity = soxrt(
result(td, "qc.excited_state.energy"),
by=result(td, "qc.excited_state.multiplicity")

)

by= FHA S WHEF 5 A AHF axis, H entity key FlF7E2—8, &NIRIERM,
BRSO F AT A T SRR BB AT RN BT HE
5.4.10.11 filterx()
filter () #HEUESMIMIERFS], FHIRE: key, value, threshold FX R ZR:
let singlet_energy = filter(result(td, "qc.excited_state.excitation_energy"),
« by=result(td, "qc.excited_state.multiplicity"), eqg=1)

let triplet_energy = filter(result(td, "qc.excited_state.excitation_enexgy"),
< by=result(td, "qc.excited_state.multiplicity"), eq=3)

B MESECEREEFS, by=f8E M THERERSF; & by= i, LUREME
FPAIE S EhiEREdR, ERaR 7Y SR EMEF YR AR axis, H entity key Ml 5¢2
—%,

RO A RESR B — D e 2L

ZH aM
eq= FT
ne= AET
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S M
1t= INT
le= NFEEET
gt= KT
ge= RFRETF

ZEFEESH Y missing sample NEEAHIH, FCERAEAIS LA R HI4EE —B Ay Bz
TR A Y A AN R, TS SRR IR I, PTARSRIE4S soxt (). min(). max (). at()
8 nth().

5.4.10.12 at() /nth()
at() fl nth() WEHERFSIAFHRE— MR

let first_zero_based = at(series, 0)
let first_one_based = nth(series, 1)

« at(series, index) {fHZEHNE;

* nth(series, n) ff—XNHE;

o MBENFRAETEE, nth() A BEQBMED N 1;

o B EIEF missing sample B SRAEII

o IR[AIFRE LR B IR 5 B 4E LA BT

PR SREN T DAt 2 EH ik, tREEHT, FHHEES1. T1 f1 T2:

@derive excited_levels

let E = result(soc, "qc.excited_state.excitation_energy")
let M = result(soc, "qc.excited_state.multiplicity")

let S = sort(filter(E, by=M, eqg=1))

let T = sort(filter(E, by=M, eqg=3))

emit S1 = nth(S, 1)

emit T1 = nth(T, 1)

emit T2 = nth(T, 2)

emit delta_S1_T1 = abs(nth(S, 1) - nth(T, 1))
emit delta_S1_T2 = abs(nth(S, 1) - nth(T, 2))
@end

let. emit FIRKECUE I A& AR B LB BEA TRLNES 217,
5.4.10.13 abs()

abs (delta_e)
abs(q.charge.mulliken)

XFHREMFS, PRERAERE S R

5.4.10.14 present() /exists()
RE A%, EEATRITHNAIETE:
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where present(enexgy())
where exists(vac.charge.mulliken)

Xf atom table H A A{H 4 Fif atom BRICHIE IR A false, A5 HAYIE MEE WL,
present () =1t row context 1R[] false, fHTidJEIAH XL RAVESS

7t derive HEMREIX, H/> row context i, present () A2 FlERESS RAEHTHEIR,
5.4.10.15 coalesce()

select charge = coalesce(q.charge.loewdin, q.charge.mulliken)

IR A5 — Nl HFRIER, Y il EEAHE table row Hf missing numeric field,
SEFEARFNE MR

5.4.10.16 row_index() /task_index()
select index = row_index()

MESETE, REEMATRITRIEA, BEFERTFNFERFS, 21 where J5{5REHE

source index,

5.4.10.17 matrix_value(name)

select temperature = matrix_value("temperature")

REESSRA A, ZRM M matrix [HF7E 2 SEE,

5.4.11 BARRIALRM
5.4.11.1 K

PR R SR B S -
energy(a) - energy(b)

MRS AR SO S HaE, LA S5 R NN, S5RRATH &N — N
YEFEFN AL :
energy(a) + 0@

XMEFIRES 0 FHMEE, IFFYHEEN MR quantity () BIFA ] dimension 1

unit,

FEHIIISE RN key 522 —2. KE—8 4E—%. f£—0 sample missing I, Z55R

sample 2y missing,

5.4.11.2 ik
T ERE R IS TE AR EAH R

0.5 * enexgy(a)
2 * q.charge.mulliken

AT B ANEAR SR SR
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SERALEES RS

5.4.11.3 &k
HERAERBRATC 2R &

energy(a) / 2
[F]4E bR AHBR =215 2] dimensionless:
energy(a) / energy(b)
— 5 A BNBRIEFIF NP H & A IR TR 2 i AS SR

5.4.11.4 JEFmRitR
atom source EfE&F™ atom property $5N YR1IITIMRE, [Rit:

@.5 * vac.charge.mulliken + @.5 * sol.charge.mulliken

BRI EIZE, FETFECNHATER join ... on atom.id BHRATERK,

5.4.12 Hith#%Xf provenance

B/ AR

"schema": "banetask.derived.v1l",
"derive_id": "activation",
"derive_name": "activation",
"plan": {
"dependencies": ["sp_R", "freq_R", "sp_TS", "freq_TS"I],
"derive_dependencies": [],
"requirements": {}
},
"provenance": {
"dsl_fingerprint": "...",
"input_fingerprint": "...",

"document_fingerprint": "...",
"inputs": []
Po
"values": [
{
"name": "delta_g",
"expression": "convert(G_ts - G_r, \"kcal/mol\")",
"result": {
"shape": "scalar",
"value": 12.3,
"dimension": "energy",
"unit": "kcal/mol"
}
}

1.
"report_lines": [
{
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"label": "Delta G activation",

"expression": "delta_g",
"result": {
"shape": "scalar",
"value": 12.3,
"dimension": "energy",
"unit": "kcal/mol"
}
}
1,
"report_sinks": [
{
"scope": "case-root",
"path": "Report_activation.txt"
}

1,
"atom_vectors": [],
"artifacts": [

{
"kind": "derive-report",
"scope": "case-root",
"path": "Report_activation.txt",
"fingerprint": " !
}
1,
"tables": []

report_lines fR{EH:5% report 1Y label, RIAXMIREL R ; report_sinks fRTF emit
report AR, artifacts % IE derived artifact ffi/f] scope: "derived" }#5 A Re-
sults/Derived/<derive-id>/...; IREFRMEMH scope: "case-root" 35 A case/
project fRH 5%

e il P R

source
joins

axis

key

columns

group_keys

sorts

limit
rows[].task/program/template_task/struc_id
rows[].matrix

rows[].labels

rows[].values

B A A I N S Y i 22277 3K, e 5 AR B T8 JSON BAK artifact,
provenance.input_fingerprint &4 derive DSL fingerprint, fK#i{F:55. derive &
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Wi, L7 derived document fingerprint, Z5RMATTER. (EF5TEIE. matrix [EFF] LRI
SR A fingerprint, ©AFEAY derive it 7E fingerprint —EIN 2Bkl ; artifact &
8¢ artifact fingerprint A —EH 2 EHE A,

5.4.13 52RORHI
5.4.13.1 S{LHHGE

@derive activation
let G_r = single_point(sp_R) + gibbs_corr(freq_R)
let G_ts = single_point(sp_TS) + gibbs_corr(freq_TS)

require nimag(freq_R) == 0
require nimag(freq_TS) == 1

emit G_r = convert(G_r, "kcal/mol")

emit G_ts = convert(G_ts, "kcal/mol")

emit delta_g = convert(G_ts - G_r, "kcal/mol")
@end

5.4.13.2 tRHZPUER S

@derive pka_summary
let G_acid_aq = free_energy(acid_freq) + single_point(acid_sp)
let G_anion_aq = free_energy(anion_freq) + single_point(anion_sp)
let G_Hplus_aq = -270.29
let DG_deprot = convert(G_anion_aq + G_Hplus_aq - G_acid_aq, "kcal/mol")
emit pka = DG_deprot / 1.364

repoxrt "Final aqueous free energy of acid AH" = G_acid_aq
report "Final aqueous free energy of anion A-" = G_anion_aq
report "Aqueous proton free energy" = G_Hplus_aq

report "Delta G deprotonation" = DG_deprot

report "pKa" = pka

emit report to root "Report_pka_summary.txt"
@end

S AR OR B MLVE JSON:
Results/Derived/pka_summary.derived. json

FEMR E A RET N TR R EE R :

Report_pka_summary. txt

5.4.13.3 HEIEFSERK. HYEERFM population

@derive conformer_inventory
from tasks("conf_*", program="gaussian")

where present(energy()) and nimag() == 0
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5

SERALEES RS

select task.name

select program = task.program

select G = convert(energy(kind=gibbs), "kcal/mol")
select dG = relative(G, ref=min)

select rank = rank(G)

select weight = boltzmann(dG, temperature=298.15)
select population = normalize(weight)

sort dG asc

limit 20

emit table conformers

emit table conformers to csv "conformers.csv"
@end

5.4.13.4 i:HL I-Ji# derived table

@derive ranked_conformers
from derived("conformer_inventory.conformers")
where present(G)

select task.name
select dG = relative(G, ref=min)
select population_from_inventory = population

sort dG asc
emit table ranked to tsv "ranked.tsv"
@end

5.4.13.5 W Ll derived value

@derive activation_report

let dg = derived("activation.delta_g")

emit dg_kcal = convert(dg, "kcal/mol")

emit value dg_kcal to kv "activation.values.kv"
@end

5.4.13.6 $& 7oL

@derive method_summary
from tasks("conf_*")
where present(enexgy())

select method = matrix.method
select E = convert(energy(), "kcal/mol")

group by method

aggregate n = count()
aggregate E_min = min(E)
aggregate E_mean = mean(E)
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sort E_min asc
emit table method_summary
@end

5.4.13.7 RESP2 JXUKSHLEE3JHI artifact fith

@dexrive resp2
from atoms(resp_vacuum) as vac
join atoms(resp_solvent) as sol on atom.id

where present(vac.charge.mulliken)
where present(sol.charge.mulliken)

select atom.id

select atom.element

select vacuum = vac.charge.mulliken

select solvent = sol.charge.mulliken

select charge.resp2 = 0.5 * vacuum + 0.5 * solvent

emit atomvec charge.resp2
emit kv "resp2.values.kv" from charge.resp2
emit artifact "resp2.extxyz" from charge.resp2
emit artifact "resp2.chg" from charge.resp2
emit table resp2_charges

@end

5.5 J#3/ Derive A

.btder FITH8—1 Derive AT bt XPFRFH, TEMFTEMEH], Ws N ar 1T
PITHISER T EIIA, EREHR case 458, MERMIAMESF N workflow K . bt XXfF,

5.5.1 XFFROH
ERFTFF .btder K, BaneTask i HIAFTTE B SRAENECN H%, HHRAEE YHTR:
case/
case.bt

activation.btder

BoX B SRR EE— bt XX, REIIRE T HE; .projbt. .btfrag#l .btlib
R25EEE bt BIFESZ bt N EEREE BN G bt 1TSS E L. TIZE define:,
matrix ETEEE,. EF @derive KA case R H%; #HiH"E N1% case HJ Results/,

BAMSZA R VA —A derive, ZLEEFEHIECY bt CA#HTHY define: {H,

5.5.2 XS
WHFEHETS @derive LNEIER], RS AINELF @end:
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# activation.btder
let G_r = single_point(sp_R) + gibbs_corr(freq_R)
let G_ts = single_point(sp_TS) + gibbs_corr(freq_TS)

require nimag(freq_R) == 0
require nimag(freq_TS) == 1

emit delta_g = convert(G_ts - G_r, "kcal/mol")

BUESLERI, XA FERFRINFES derive name #1id, K H4%0# 2 derive SRIRFFRRNI,
RISt i B

@derive activation
let G_r = single_point(sp_R) + gibbs_corr(freq_R)
let G_ts = single_point(sp_TS) + gibbs_corr(freq_TS)
emit delta_g = convert(G_ts - G_r, "kcal/mol")

@end

WA SFIF k%52 derive activation; K2 @end AJ &g, TAAFRILIET X F4,

5.5.3 HAT 5B

banetask activation.btder

banetask activation.btder --explain-derives
banetask activation.btder --rerender-derives
banetask activation.btder --derive activation

ZALHEATHHY derives-only B85 : NERESS, HHUTHHT derive &HMZARH, FC
X bt FAE] id BIIE 2 derive STEARIATIE I AR %, ERE X BR, --
derive HEBIER Y RIAMIZFRE id; .btder FEES plot-only. plot explain, plot selector
5% plot rerender JEIHRE A,

Windows R 2H . btder KFTH AT KHKE] banetask.exe "%1", 73 &AM B[A]
I RHFr R (RS54, derived id. &SRB MHAIEITING, HEMATRNEFELE—1 bt K case
H%,

5.6 Plot DSL
5.6.1 &

BaneTask Plot DSL H{ T-7E .bt / .projbt W H 5545 A A TR IE T artifact,
HPTEES BRI RIR,. AN ESK, BaneTask RIRPUEFER, KERER,
A REIER, EREC R K, PNG, SVG, PDF 5 AZKIifH gnuplot {E4; barrier,
frontier / excited i R]HH BaneTask 44K ChemDraw CDXML X%, #5 AR NIEE
output size, JHRISSMHZEFAIBINEA R ; HA barrier 4% KRN BEE REUA R
%, frontier /excited &4% LA BFN S Y RESECE B AL 77 R~ Plot DSL &5
FE RS —RUERRBOANTS, TR, ABFREbnas. ZIE. EFIAIENRE. BR heatmap Sk,
EINTE RSN RIME, BdRthzk, RER, FERIAZMEERE TSk, heatmap i HMEM
P2 B MESRRS, & SME &,
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SR AR — 10 AT BRI — T2 B artifact HR:

Results/Plots/<plot-file>
Results/Artifacts/plots/<safe-plot-id>/
data.tsv
render.gp 3 render.cdxml
spec.plotdsl
manifest.json

G EHF R examples/plotdsl_toy_formaldehyde.bt 5[4 .xyz 8t T —MHFA
TIHAHEE toy workflow, & & convergence, barrier, curve, spectrum, scatter, heatmap.
histogram, bar. errorbar, frontier 5 excited &,

BRI

s barrier: BESIREMNAYRELRBUR M FEIZE;

* convergence: H RS, REEMIKEHFEIRIIZE;

e curve: EHiEY|EE matrix / variant 22 &Rk ;

 spectrum: IR, Raman, UV-Vis %¥ stick / Gaussian broadened spectrum;

* scatter/correlation: HHXEl benchmark BREFIZMELLIE;

» heatmap /matrixmap: —#E scan. method x basis, fragment x fragment 5§ z-map;

* histogram/hist: B{EDHESE;

* bar /barchart: B5IH:E;

» errorbar /errorbars: 7y error bar F4titE;

» frontier /fmo/orbital-level /orbital_levels/orbitallevels: HijZkiNiERED
B, HM&RRPUEREN, FHEHEYUE RAHIEEk;

* excited/excited-state/excited_state/excited-level/excited_levels/ex-
citedlevels/eslevel /eslevels: HIRSRERE, FMLERS root KA SRER,
FHRILHIE5 155 root Fisk.

5.6.2 PIEIH

5.6.2.1 fE£55M %plot
55 NREERN LS RTES A4 R RS, B ID 4 <task>:<plot-name>:

$opt_TS
%source origin
%program gaussian
%keywoxds "opt b3lyp/def2svp"

%plot convergence conv

from self
step.ordinal label "Step"
step.energy label "Energy" unit hartree
step.convergence(max_force) label "Max force"
step.convergence(rms_force) label "RMS force"
step.convergence(max_displacement) label "Max displacement"
step.convergence(rms_displacement) label "RMS displacement"
output "Results/Plots/[taskname]_conv.png"

KKK KKK X
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%plot A BRI HRIND, BE5HMES FHME, BN R%%. .. 520 F—1
(EFFRECIIFEE R UL,

HEME from self, {£55N Plot BRIMMEFH self,

5.6.2.2 Tii)2 @plot ... @end
T H R AE AT 5| F 2 MESS B —4H matrix 284

@plot barrier rxn
point r 1label "R" value gibbs_corrx(freq_R) + single_point(sp_R)
point ts label "TS" value gibbs_corx(freq TS) + single_point(sp_TS)
point p 1label "P" value gibbs_corx(freq_P) + single_point(sp_P)

relative to r

unit kcal/mol

output "Results/Plots/rxn.png"
@end

T2 @plot &% LA @end 53K, & ID SEI%HHIE, [KIHI H 9 & 44 500 —,

Plot RIAK[FFHZZBIE AT RASEESHTRIESSHBERZAEFSRSIZE T —
YIFRAT, BREOE R REREES ., F4F B snapshot 5| FIREEEEYFEIT, series ...:, axis
...: 5 legend: W45iARAE R E SEAER

5.6.3 iWMHiEH
i B2 AT i A DA R I8 A E D -

from self
from task <task-name>
from variants <template-task>

from matrix <template-task> # variants HIRAHIZ
from derived("<derive-id>.<table-name>")
from derived("<derive-id>", "<table-name>")

from derived("<derive-id>", table="<table-name>")
from derived <derive-id>.<table-name>
from project

title "..."

output "Results/Plots/name.png"

format png|svg|pdf|dumb|cdxml

size <width> <height>

style lines|line|linepoints|linespoints|points|boxes|bars
theme auto|scientific|report|matrix|minimal|level

missing error|skip|nan

axis x|y|y2:
label "..."
unit "..."

scale linear|logl®

legend:
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position auto|top right|top left|bottom right|bottom left|outside
« right|bottom

visible true|false

order <series-id> ...

theme fZHIZEFRAE, WOA%. EBIFIZIERIERIAG R, ARCREdE, B aEETE L. ATH
(EWGLER N

RGAE il F i

auto default TR ANE R T,

scientific sci, classic FIFEHhERXES, BRINTCIIRS IO B8 BRI IR ZIEE
report dashboard W& XS, Ry RIS FIAMAZIFE

matrix heatmap FERE RS, Rl BB 2 O,

minimal clean T UK, TCPIASRTR A

level levels RERE XU, Bl & BIH RS y A,

theme auto AYBLSTN: curve, spectrum. scatter, errorbar {#H scientific;
heatmap i/ matrix; frontier.excited {##f] level;barrier.convergence.histogram,
bar {#H report,

terminal <format> WA[#57; (LS XHEIUFEH format fl size:

format png
size 1200 800

output [N .png. .svg. .pdf. .dumb B .cdxml i, KERXE format S HINES
W, BRSNS ERME, BTN R EREREE, format chemdraw /2 format cdxml [
ARG, A NS —Sh cdxml,

cdxml JEFF barrier. frontier/fmo 5 excited/excited-state, HAtEZRAIF
BH CDXML %t = TEMATIT ER 58, CDXML M BaneTask R4 E i, M gnuplot; size
<width> <height> #%fill ChemDraw SCRYE AT HYARFRIEE, & WS INE A X R R 2R R B 3R
PRI

LN THETE R

« 1% W& Results/Plots/[taskname]_<plot-name>.png

« IHZE: Results/Plots/<plot-name>.png

5.6.3.1 il Derive DSL /=¥

@plot A]AE#EE @derive =AY table fENEHETR, R ATRIE, MAHE, relative
energy. Boltzmann population. 7GR IESHTIZHEINAE @derive, FFH @plot K%
AefER T
@derive benchmark

from tasks('"case_*")

select task.name
select reference = kv(self, "E_ref", unit=kcal/mol)
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select computed = energy(self, unit=kcal/mol)
select error = computed - reference
emit table points

@end

@plot scatter benchmark_corr
from derived("benchmark.points")
x reference label "Reference" unit kcal/mol
y computed label "Computed" wunit kcal/mol
diagonal y=x
fit linear
metrics rmse mae r2
output "Results/Plots/benchmark_corr.svg"
@end

P table BdETESN, Plot RKIKAXR]AEHEEE . derived. json HHEUERE

@plot barrier activation_profile
point r 1label "R" value derived("thermo.G_R")
point ts label "TS" value derived("thermo", "G_TS")
point p 1label "P" value derived(derive="thermo", value="G_P")
relative to r
axis y:
label "Relative Gibbs energy"
unit "kcal/mol"
output "Results/Plots/activation_profile.svg"
@end

derive_value(...) BFHMNHI%, tRE selector Z#F derived("derive-id.value"),
WM EZSEL, Bl derive=/value= BH/ZSE; FPREEMAMENELZLIER, HIRAHUZ finite
numeric scalar, XA, FHIFFEARGEEN plot bR, selector M HEZARRTRELH,
RETL SRR IR . . BRIk,

Plot artifact ) manifest.json &1d5% derive_dependencies F_LJjf derived finger-
print; derived JSON P& Z{Li, plot render fingerprint 2325 (k, MiTifi % EE 1],

e mE e RN, BaneTask 2564047 Derive pipeline, F4A4T Plot pipeline, A5
LEa R finalize, Ktk E#IA ) benchmark.points 7] PLFH A —/AMESS X B K @derive
benchmark fEAR# A K, F# @plot scatter benchmark_corr HL; JG&iUEshIEH
REEUA SR A BAIRAE S 2 EIG R, FIHESERMAR 4, SBARR ederive #BkE H. .
derived.json M RTEFE, 12HU% derived table [ plot S{ENKIA 2R TBOE, FHEEL
derived X plot &, --plots-only HIZ{T Plot pipeline, kbl L derive,

derived table %I A] DUE AR IR FF e 775 B IHi & 5 | -

x dG
y "mean error"

heatmap 5 bar B x / y 255l SR VFEEE string 1], I B S FRE 2RI E, curve,
scatter, spectrum, histogram. errorbar HJEUEZIXIEEE: M number,
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5.6.3.2 w4 series
curve fll convergence A NJFHIFEIHFEE ID, HATER:

series dft = dft_energy label "DFT" style linepoints
series correlated = correlated_energy label "DLPNO-CCSD(T)" axis y2 style points

B A OE S BT

series correlated = correlated_energy:
label "DLPNO-CCSD(T)"
unit "kcal/mol"
axis y2
style points
scale logl®

series ID AJPCHC [A-Za-z_] [A-Za-2z0-9_]1*, T legend HE/%. manifest fIf2EE
8y, ToRCARH label R7E, A style 5 lines, linepoints, points fl boxes, X
BE B SR JC R AIE A, 1% EE gnuplot pointtype/dashtype $0F, #rifE convergence RE&
S qRIRSHENML AR R L s, @4 style EE/EAT curve MIHEARAE convergence &
,

5.6.3.3 &3 axis

axis x:
label "Dihedral angle"
unit "degree"
scale linear

axis y:
label "Relative energy"
unit "kcal/mol"

axis y2:
label "Oscillator strength"”
scale loglo

axis unit BIFREEHIY) NI, x BFReHERZIR —E X y/y2 i series 2750
BAFGRAYEE, BEIMERRA; A B s e rl IR 4EE XTETERATRI, scale
log10 EKiz4h _ERIFTE R UL series Al threshold ¥31E, series £ log/scale logl0
YIS A Al — iy EAL series 22— R EEARE, TREMXH renderer FFEAEF
JEIES, BN x y. y2 HilZAH—IX, label, unit fll scale U ARRETEFRI—HREE,

5.6.3.4 Legend

legend:
position outside right
visible true
order correlated dft

order 5| @4 series ID; AF|HiH series 1% BAIF BN, AKX ID HEHRE, 7 H
BN auto, top right, top left. bottom right, bottom left. outside right I
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bottom, legend B position, visible, order ¥ZFHIH—IR, Mt ERE
Hi visible true|false, fRUEERIAFCE( ] parse-format-parse round trips,

5.6.3.5 WRIAEHEME

missing error # FRI\; E—tFAR{ERREE
missing skip # EFZTEER, x 528 y RSHIR
missing nan # REHAHE gnuplot EXN NaN

missing skip DAREANHESHAL, AREAEANT x 85 y BT,

5.6.4 KX

FIKA

o BT

o G| SEONG [ SFERFE;

INAYE

« RECARMERZSE

N N S

« —TLIEfE;

o F55;

« @325 snapshot 51H {{ task.key }},
zN/IE

value gibbs_corr(freq_TS) + single_point(sp_TS)

value energy(ts, kind=correlated) - enexgy(r, kind=correlated)
value 627.509474 * (enexgy(ts) - energy(r))

value kv(ts, "shermo_g", unit=hartree)

value {{ ts.shermo_g }}

ESHEEEFN NG5

value energy("scan-010")

5.6.4.1 HRJG&s R
PAR BREGREITE S REE, A &R key JEM:

BRI
Rk 34 /N
energy (task) % step [ primary energy scalar
energy (task, kind=scf) &% SCF energy scalar
energy(task, kind=correlated) — HZHKHE / post-HF fEE scalar
energy (task, kind=double_ % double-hybrid DFT S HE & scalar
hybrid) / energy(task, kind=dh)
energy (task, kind=composite) &% composite method & & scalar
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5 SARCHESIHMN

BUAYSE

FIEK Z X L7
energy (task, kind=composite_ %% 0 K composite method RE & scalar
zexro_k)
energy (task, kind=gibbs) %% Gibbs free energy scalar
single_point(task) energy (task) FIRHE X544 scalar
scf_energy (task) % SCF energy scalar
correlated_energy (task) B Z$AHKAE | post-HF RE&R scalar
double_hybrid_energy(task) /dh_ #Z#% double-hybrid DFT SGE& scalar
energy (task)
composite_energy (task) / &% composite / 0 K composite fE & scalar
composite_zero_k_energy(task)
free_energy(task) / gibbs_ Gibbs free energy scalar
energy (task)
gibbs_corr(task) Gibbs correction scalar
zpe(task) TR B IE scalar
thermal_corx (task) PYEIE scalar
nimag(task) HEATEL scalar
step.ordinal e s series
step.energy b EHER; 1F convergence BH1<>  series

‘AN & B IRILE /G HY frequency Link1

fe &
step.convergence(max_force) B AKSIFH; convergence BIHAIEE  series

post-opt frequency 254
step.convergence(rms_force) RMS J1F% series
step.convergence (max_ SUNIEEIE 2] series
displacement)
step.convergence(xrms_ RMS %275 series
displacement)
vibration. frequency IR series
vibration.ir_intensity IR 58 /& series

AR AT

opt.step

opt.enexrgy
opt.max_force
opt.rms_force
opt.max_displacement
opt.rms_displacement
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result(task, property) FIJEEFEREREHFR —SERTIRE:

value result(ts, "qc.energy.scf")
y result(self, "qc.optimization.max_force")

JE 1513878 55 energy. thermochemistry, optimization, vibration, excited-state fl orbital

JEIE, SRR S IE RIS, AT DA R e E R ERIIR:

btproc result list-properties
btproc result describe-property qc.vibration.frequency

foan .

gc.energy.primary

gc.energy.scf

gc.energy.correlated
gc.energy.double_hybrid
qc.energy.composite
gc.energy.composite_zero_k
gc.thermochemistry.gibbs_energy
gc.thermochemistry.gibbs_correction
gc.thermochemistry.entropy
gc.thermochemistry.cp
gc.thermochemistry.temperature
gc.optimization.enexrgy
gc.optimization.max_force
gc.vibration.frequency
gc.vibration.reduced_mass
gc.vibration.ir_intensity
gc.excited_state.wavelength
gc.excited_state.oscillator_strength

EBERIAE S shape, YH4ERE, MIVERANL, FAIMIAIMRNT R R, BB MEAIRESIE XL
“Gi—Br RN B,
5.6.4.2 %3 snapshot 1Ll
%% .bane.result.kv / snapshot ZHEAZ1ER enexgy () FFRTEREIEK fallback, 7
SEiJ ]I A AR

value kv(task_name, "custom_key")
value kv(task_name, "custom_key", unit=hartree)
value {{ task_name.custom_key }}

kv () R iE, A unit= I, ZBAN SBOVEUER AL, FTE
SERE R,
5.6.4.3 self 5 matrix &

EEMEH, self 154Hi{F%, from variants scan Y curve 1, EIEARSHENEFT
SoRMH, self +RYRPITZIA:
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@plot curve torsion
from variants scan
x matrix.dihedral label "Dihedral" unit degree
y energy(self) label "Relative energy" unit kcal/mol
relative minimum
sort by x
@end

matrix.<axis> MBI ES IR A matrix {HiE, from matrix scan 5§ from
variants scan Y, HIEEHIEEMH variants, ENEHERRE SN B IFZSA,
A Z— MR R S

5.6.5 [l
5.6.5.1 barrier
Bk

@plot barrier <name>
point <id> label "..." value <scalar-expression>

relative to <point-id>
unit hartree|eV|kcal/mol|kJ/mol|cm-1

@end
point A5 R ZAT:
point ts
label "TS"

value gibbs_corr(freq_TS) + single_point(sp_TS)

SERRH

@plot barrier rxn_profile
point r 1label "R" value gibbs_corx(freq_R) + single_point(sp_R)
point ts label "TS" value gibbs_corx(freq_TS) + single_point(sp_TS)
point p 1label "P" value gibbs_corx(freq_P) + single_point(sp_P)

relative to r
unit kcal/mol
title "Reaction profile"
output "Results/Plots/rxn_profile.svg"
format svg
size 1000 700
@end

FIPH point MAURIGRERAEE IR, PHIEo—2IRMBER AN, FHI TR E A b
HH B A

By . cdxml B, BN EEEREAHINV N HKFRER L, MR RZ R B A 7K
Y4k ChemDraw UIZ&/RihZeikiz, REREUE. SRR, PR, AAFRBAIZI L N SR7 P] G
BXR; FIFXfFja Al 1E ChemDraw IR, IR, SN0 F&it, Hi%
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size I, TEff % & 22BE point (& H 3N,

@plot barrier rxn_profile_chemdraw
point r 1label "R" value gibbs_corx(freq_R) + single_point(sp_R)
point ts label "TS" value gibbs_corx(freq_TS) + single_point(sp_TS)
point p 1label "P" value gibbs_corx(freq_P) + single_point(sp_P)
relative to r
unit kcal/mol
title "Reaction profile"
output "Results/Plots/rxn_profile.cdxml"

@end

5.6.5.2 convergence

convergence E3R— x FHIFZED—"1y ., TIHKELHEAIEE from task; £5%
NIEERIN from self,

$opt_TS

%plot convergence conv

x step.ordinal label "Step"

step.energy label "Energy" unit hartree
step.convergence(max_force) label "Max force"
step.convergence(rms_force) label "RMS force"
step.convergence(max_displacement) label "Max displacement"
step.convergence(rms_displacement) label "RMS displacement"
optional threshold setting
threshold step.convergence(max_force) value 4.5e-4 label "Max force limit"
threshold step.convergence(rms_force) value 3.0e-4 label "RMS force limit"
threshold step.convergence(max_displacement) value 1.8e-3 label "Max
<~ displacement 1limit"
threshold step.convergence(rms_displacement) value 1.2e-3 label "RMS
« displacement limit"

F KKK K

style linepoints
output "Results/Plots/[taskname]_conv.png"

convergence [BIXFR i 8L N R £ F 22 B 5K H% . max_force, rms_force, max_
displacement fl rms_displacement FtFH /2 MIX £ AL brdl, AREIUENIGEHARBMG,; X4
step.convergence(...) FHIERFAWSERER, EH<BIEHI N ELBEFHFRER
%, PREFING threshold 17, [A—HNE 2 BINHH threshold, WA ZINAH, (X
TEEMNEKRSSEHRAE R, &TRENSEHERBGRY, BEF5I= e
M y2 #h, AEFRIEFH4%E 18 PlotDSL J741 4,

axis y2 R FIBARREBIETREIGH; 1og MO R AHE AN EZIE, MNEFHIh
I B N A AETE SRR S

convergence [E1Ei%2E step.ordinal, step.energy fl step.convergence(...) i,
Sl job 2 5 BERAY frequency Linkl KESENRERE SAAEH, XFE opt freq
1155 Al A RIS S0 B AR T BN AR IR IOIRAS ;. Bl curve BIEIEE I step.
enexgy N E LT L,
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5.6.5.3 cuxve
curve XFSEHAES T, WE matrix BIERR G,
LACRERE T

@plot curve opt_enexgy
from task opt_TS
x step.ordinal label "Step"
y step.energy label "Energy" unit hartree
style linepoints
@end

matrix scan:

@plot curve torsion_scan
from variants scan
x matrix.dihedral label "Dihedral angle" unit degree
y energy(self) label "Relative energy" unit kcal/mol
relative minimum
sort by x
missing error
output "Results/Plots/torsion_scan.pdf"
@end

Gaussian Huang-Rhys K5 554 -

@plot bar huang_rhys
from task fcht
x result(fcht, "qc.vibration.frequency") label "Frequency" unit cm-1
y result(fcht, "qc.vibronic.huang_rhys") label "Huang-Rhys factor"
output "Results/Plots/huang_rhys.svg"

@end

XN E AR DA Gaussian IR YRS 4 key, Plot DSL 2314 key X 55 G 1ER; KA fh
ERSCRRR, A BN S IR EF S,
BE
relative first
relative minimum
relative none
sort by x
curve 3% F relative to <id>; %iEILHJET barrier point,
44 series. AhA legend 7RHil:

@plot curve method_comparison
from derived("scan.points")

x angle
series dft = dft:
label "DFT"

style linepoints
series correlated = correlated:
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label "DLPNO-CCSD(T)"

axis y2
style points
axis x:

label "Angle"
unit "radian"
axis y:
label "DFT energy"
unit "kcal/mol"
axis y2:
label "Correlated energy"
unit "cm-1"
legend:
position top left
order correlated dft
output "Results/Plots/method_comparison.svg"
@end

5.6.5.4 spectrum

spectrum F T HULE LR IE AL stick spectrum, Gaussian broadened spectrum, &S
e BAFTDOR BESEERFS, AR H derived table, X E.42 B IR RARLTIYIE
gzl Al{#iH mode sampled JRFESHI, FHEM _IRER,

IR 7~ 5l :

@plot spectrum ir
from task freq
x vibration.frequency label "Frequency" unit cm-1
intensity vibration.ir_intensity label "IR intensity" unit km/mol
mode sticks+broadened
broaden gaussian fwhm 12 unit cm-1
range 400 4000
output "Results/Plots/ir.svg"
@end

derived table 7~:ff:

@plot spectrum uvvis
from derived("td.lines")
x wavelength label "Wavelength" unit nm
intensity oscillator_strength label "Oscillator strength"
mode sticks+broadened
broaden gaussian fwhm ©0.30 unit eV
output "Results/Plots/uvvis.png"
@end

Gaussian FC / HT / FCHT Rsh0 G~ :

@plot spectrum vibronic
from task fcht
x result(fcht, "qc.vibronic.spectrum.energy") label "Wavelength" unit nm
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intensity result(fcht, "qc.vibronic.spectrum.intensity") label "Molar
< absorption coefficient"
mode sampled

sort by x
output "Results/Plots/vibronic.svg"
@end

spectrum i x TG AL PRAC TR, 20561 AR FRATZE cm-1, eV, nm fl hartree 2 [A%#;
(Al EFIH a6 x #15 X 1label "Wavenumber™ unit cm-1 5% label "Photon energy"
unit eV, EGEHIVIK G R RIEE N EERE, I HANRT SR, i/ sort by x
AP E I A FREFTHER. IR 1Y gc.vibration. frequency £ spectrum x flify &t {#
[F]— B RE A bR

IXH qc.vibronic.spectrum.intensity fL5Ci%#S Gaussian UG EFREIEM Fi-
nal Spectrum5B8E%; ZEEEMH 0K, RN qc.vibronic.spectrum.intensity_
0k, Gaussian i H A Y & A FRFI R, 20 FHENT, g5 R RS dmA3 .molA -1, cmA -
1 HBAAI IR, R Molar absorption coefficient FHRFFHEALIRHIEAST, sampled (F]
# native, grid) ! x/intensity M{ERMIEF CERMEGF L, UF range f sort by
x, {EAEEF A broaden,

XFF

mode

« sticks|stick|broadened|smooth|gaussian|sticks+broadened|stick+broadened|both|overlay|
broaden gaussian fwhm <number> [unit <unit>]

range <min> <max>

sort by x

sticks+broadened. stick+broadened, both fl overlay T, #HRE[RIMTAHIESHLE
Sl v th £k,

FWHM 2% Em A B AR, cm-1. eV 5 hartree Z[AIA] DALRMHE,; WK nm
A % P R AR Gy, DRI x SlEE R nm BN ER% BA nm 45 FWHM,

5.6.5.5 scatter/correlation

scatter AT computed vs experimental, method A vs method B, benchmark #H¢E <,
correlation J& scatter f54,

@plot correlation method_compare
from derived("benchmark.points")
x E_ref label "Reference" unit kcal/mol
y E_test label "Test" unit kcal/mol
diagonal y=x
fit linear
metrics r2 rmse mae
output "Results/Plots/method_compare.pdf"
@end

XFE:
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diagonal

diagonal y=x

fit linear|none
metrics rmse mae 12

diagonal, diagonal y=x. diagonal yx 5 diagonal true T,

1T fit linear B, BHEEPSIMA—FKEMRIELk, metrics 2T HEIEE A artifact
manifest; HEiEReF S metrics PEA KPR,

5.6.5.6 heatmap
heatmap i/ x. y. z =FIER _4ECuE, x/y AILUREUES, tHA]EUZ derived table H
string 2551,

—4E PES /Rl

@plot heatmap pes2d
from derived("pes.grid")
x phi label "Phi" unit degree
y psi label "Psi" unit degree
z dE label "Relative energy" unit kcal/mol
output "Results/Plots/pes2d.svg"
@end

method x basis 7/ :

@plot heatmap method_basis
from derived("benchmark.summary")
x method
y basis
z MAE unit kcal/mol
@end

Gaussian Duschinsky %5 %7~ :

@plot heatmap duschinsky
from task fcht
x result(fcht, "qc.vibronic.duschinsky.column") label "Final-state mode"
y result(fcht, "qc.vibronic.duschinsky.row") label "Initial-state mode"
z result(fcht, "qc.vibronic.duschinsky.matrix") label "Duschinsky J"
theme matrix
output "Results/Plots/duschinsky.svg"

@end

= Duschinsky )& £ = duschinsky_element fli, 7. FI¥AM 1 FFAIEUERS],
ORCA JEfhFE &R R TT il :

@plot heatmap soc_matrix
from task soc
x result(soc, "qc.spin_orbit_coupling.singlet_index") label "Singlet state"
y result(soc, "qc.spin_orbit_coupling.triplet_index") label "Triplet state"
z result(soc, "qc.spin_orbit_coupling.magnitude") label "|SOC|" unit cm-1
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theme matrix
output "Results/Plots/soc_matrix.svg"
@end

=% SOC FH|$£ = spin_orbit_coupling_element fifIAH[A key; x/y {# FSZFRAY
=, R EHEEN S0 WS 0, z 2="ENREVETEZMEER. FEREERIAKH M_S 1t
Jo. XYZ [E[REHERS; KIHIFE—X A2 KIME ORCA fith i 2 & O A E BTk,

BUE™ heatmap =TZ WIS AN B 3h e~ 8oThs, BIAIEAS 1. N U EREREN 0.5. .
N+0.5, B ERBTTAEEGE, [Eaas2A =24 data.tsv: x, y. z, {4y JiAHIHAHHA
JIFRNIRIAE, I NaN #NSTRREERE LR IIH G, REBOAMER B, &, atd, R
REIEE D PIAS BT, FHAES DN EA G z BRI TR R DI AL NIRRT EUE,; SRI(EALAH]
[EERES I N

5.6.5.7 histogram/hist
histogram FF&HIE{E /1, 5140 conformer AG, benchmark error, charge distribution,

@plot histogram conf_dg_hist
from derived("conformer_inventory.conformers")
x dG label "Delta G" unit kcal/mol
bins 30
range 0 10
density false
output "Results/Plots/conf_dg_hist.png"
@end

XFE:

bins <positive-integer>
range <min> <max>
density true|false

density true I, y{ENH—LHE; BNy EDY count,

5.6.5.8 bar /barchart

bar HT 250+ E s E E M, #1140 conformer population, fragment contribution, EDA
component summary, PANIZIRSFHZEHEA) Huang-Rhys K7, x A] AJE string 285141, 11
Al DU EUE R ; BUEMS IR S x Ahbn, FEARIEAEAT AAIEE B shig B3,

@plot bar population

from derived("conformer_inventory.conformers")

X name

y population label "Population"

sort by y desc

limit 20

output "Results/Plots/conformer_population.svg"
@end

X FE:
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sort by y asc|ascending|desc|descending
sort none
limit <positive-integer>

5.6.5.9 errorbar/errorbars

errorbar AT group mean + standard error / standard deviation 4t 1 &,

@plot errorbar grouped_error
from derived("benchmark.grouped")
x method_index label "Method"
y mean_error label "Mean error" unit kcal/mol
yerr std_error unit kcal/mol

sort by x
output "Results/Plots/grouped_error.svg"
@end

yerr 5 y fEEHMFN < BHNE y (fEH RN, B35 yerr ... unit <unit> A]ESH
RS A AL,

5.6.5.10 frontier/fmo
frontier T HE—DPEZ MEARIIATZIIEREN, BRI EELRRIIERER, HE

SFORGIRET; HREUEAE SRR 2 NAHI—X £ RFik, JT5%2 alpha / beta %
Er] 5B R, fmo /& frontier BY5I4,

I H 2 be e -
@plot frontier fmo_compare
column donor label "Donor" task donor_sp

column acceptor label "Acceptor" task acceptor_sp
orbitals HOMO-1 HOMO LUMO LUMO+1
spin both
unit eV
output "Results/Plots/fmo_compare.svg"
@end

55 R :

$radical_sp
%plot frontier fmo
from self
orbitals HOMO LUMO
spin auto
unit eV
output "Results/Plots/[taskname]_fmo.svg"

XFHE HIER]
column <id> [label "..."] [task <task-name>]
system <id> [label "..."] [task <task-name>] # column HY3I%E
orbitals HOMO-1 HOMO LUMO LUMO+1
orbital HOMO LUMO # orbitals HYHI&
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spin auto|alpha|beta|both
unit hartree|eV|kcal/mol|kJ/mol|cm-1

column AT ERIEES G HRIIIKR, &2l task N, [EEZEINET <id>; A& 1label
i, TrRAREBIAE T <id>, RE column i, F55MNEFRINEE from self, ITHZKIE AI#
Fi from task <task-name> B from variants <template-task>,

orbitals #HIIAANEIFFAIHIE, kSIS HOMO, HOMO-1, LUMO. LUMO+1; tiA]
DIE#ES IEREMER 5. HEMKZER, FAZH HOMO-1 HOMO LUMO LUMO+1,

spin auto BEHUERIA / alpha HUEEE, FARYE SIRECHEIA 7 EECER SEHE; spin
alpha Hi3HX alpha jfijE, spin beta HiEE beta i#JE, spin both [F]I}i32EX alpha 5 beta,
T IR —EMSZHIERLE R, spin both SR ERIA / alpha J#IE F LA H] AU LT

frontier WEMFERTEAEYIERR. HIELMLZN BIERIC. BATFERS xR
5501 orbitals Z55RFH R, EHRNBUNEERPUERRSSFIRTEPUELMEREUE, FHHEH
EE IR HAR K, REFIEE output size N, EHifi % &2kl by B &S HuE i E
HEIEAR, £ data. tsv f175 column, label, task. spin. orbital, index. energy.
occupation %%,

BN L cdxml B, E5REESAEL. alpha /beta HHT&i3k, HUEIE., REEEUE. bR
FZIEYYE BN ChemDraw M4, AJE ChemDraw 83, M7, &L%o 5 0 T4
Bo MFEN HEFUIELRE— X 77 MH R B 7§73k, [FIRTZ1E alpha 5 beta JEER, ME
B —RRYINAEL ST, FH500 a/ B FR%E,

@plot frontier fmo_chemdraw
column donor label "Donor" task donor_sp
column acceptor label "Acceptor" task acceptor_sp
orbitals HOMO-1 HOMO LUMO LUMO+1
spin both
output "Results/Plots/fmo_chemdraw.cdxml"
@end

5.6.5.11 excited/excited-state

excited T —1NEZ MESHIIA SEED, ERESFHKFEELR RSN root FIEAS
e, BRAEREN IR SIS REEEUE, DREMIACIRBTIA S HIRZ EE: MER, WE
A, ZEDS, WEESSHIFRER S<n>, D<n>, T<n>, Q<n>; FRFPRIREZEERER S<n>,
excited-state. excited_state. excited-level FE5EENFIZEES,

TS E/3a a2 aN

@plot excited es_compare
column td_a label "TD-A" task td_a
column td_b label "TD-B" task td_b
roots 1 2 3
arrow from td_a root 1 to td_b root 2 style solid
arrow from td_a root 2 to td_b first lower style dashed
arrow from td_a root 3 to td_b first higher dashed
unit eV
output "Results/Plots/es_compare.svg"
@end
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£S5 MBI

$td
%plot excited es
from self
roots 1 2 3
unit eV
output "Results/Plots/[taskname]_excited.svg"

SFFE HIEA]:

column <id> [label "..."] [task <task-name>] [multiplicity

< singlet|doublet|triplet|quartet|< IEEE# >]

system <id> [label "..."] [task <task-name>] [multiplicity ...] # column B9
< Al

roots 1 2 3

roots all # HBE roots HE all HRFIEENLIA
< H root

arrow from <column> root <n> to <column> root <m> [style

— solid|line|dashed|dash|dotted]

arrow from <column> root <n> to <column> first lower|below [style

~ solid|line|dashed|dash|dotted]

arrow from <column> root <n> to <column> first higher|above [style

« solid|line|dashed|dash|dotted]

unit hartree|eV|kcal/mol|kJ/mol|cm-1

column B X5 frontier tHA]: HT RXI5ES 5 HLERIIESSY], Bl task FHESS%
BINFET <id>, K5 column B, {LENEIERINE from self, HIHHKE A EH from task
<task-name> B{ from variants <template-task>,

multiplicity F FHER—ESHAE E e BERKIMA], Al singlet /S, dou-
blet /D, triplet/T. quartet/Q, WA EEE ¥, {8Tf5, roots 5&ikA Y root #%
ZZ EENTRIRERS RIUT M 1 E#idwS; 41 ORCA 7E[F]— SOC HHHEHE =ESITE 2
JF) STATE 7 2 STATE 12, ZEAFIF % T1 2 T6 .

@plot excited es_compare
column S label "Singlet TD" task soc multiplicity singlet
column T label "Triplet TD" task soc multiplicity triplet
roots 1 2 3456
arrow from S root 1 to T root 1 style solid
unit eV
output "Results/Plots/soc_excited_compare.svg"

@end

roots AHIFLA AT WIBUE 4 root, #EME roots (5 roots all/roots *, S4TSR
HeERTH root; 2XE roots 1 2 3, FERLAHIFEE root, #ikiifisin] AT roots
24k BREL S B E# G | R AL root; FEANETSLA T BARSIaH roots ZAMY root,
2 BakbE HARGIH MK root 1% root KIATAZS, EHRHIL1 2 3 5 XFMETR,

@RAELHH arrow from A root 1 to B root 2, HXHIREH first lower B
first higher: |40 arrow from A root 2 to B first lower style dashed &JLis

HUA %l root 2 HURER, FH1E B #IEERAIH root i FHREE &AL HALTE/ root /EVFT L&
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A first higher NISFHREERFEIL HSTEM root, HikFERREAIAZ solid, line M
T solid; dash, dotted M T dashed, X ATLAETE style 25, tHnlEEBRIEEMR
FE. HX 71 below ENT lower, above ZEiF higher,

excited G —EREM qc.excited_state.excitation_energy; Z&ERHPFEE
qc.excited_state.multiplicity, JERESSHIZEMEIRE root FR¥EEHTZ, ATHTER= N
AL S5 excited-states Z5R 7 K, [ERNERINMEGSZRENSFIRESIREMNGER, REH
MM A E T 0 BARKSE; RERIEE output size I, Hifi %kl ELEHI BRI 441 root
HEAshEE, £ data. tsv BEEERATHIEISLIT; artifact manifest X105k points 5
arrows &,

oy Ccdxml I, BURSEER. SR, RERIEMN TSk Nl 4t ChemDraw Xt
%, style dashed &5 i ChemDraw F£efik; FIFIBKITAEGEDAEL /M, FIEFERIT M
IRHIMER NG B H Ry Ik I, &iSkTEIA to U,

@plot excited es_chemdraw
column singlet label "Singlet" task td_s
column triplet label "Triplet" task td_t
roots 1 2 3
arrow from singlet root 1 to triplet first lower style dashed
output "Results/Plots/es_chemdraw.cdxml"
@end

5.6.6 A
TS TSR E L B A RE R 2R

hartree
eV
kcal/mol
kJ/mol
cm-1

BN X D KNG, HEZE WHE IH—{t, GEE A HIEHEZ eh, au, a.u., kcalmol-
1, kjmol-1; AEFHAEESZ degree. radian, rad; KEFHAEESZ angstrom, bohr; 5
FIAREAZ cm-1, cmA-1, 1/cm, MEIFERN:

WAER - HREES - relative TH - BHERA

B3 axis AR R BN A ZLAHITI] A, EERER. ME. KE. IR,
. RAFMBEAESEEEICYERE; Hl40 degree AIHLE N radian, 4% 5 spectral-coordinate
[ em-1 15 SRS R dimension X 77, AMUERAAFRFERFN, REICEARE LA BHRAR
%O

FIRK IR E SR TR LEE A FPRAVIRRDE N RS series NIsESHOTR
I . NREINEATER, REFEETCOCHEE E A,
5.6.7 SiRMES TR

fi@t Plot DSL I, BaneTask Z{2RiHHES & MEFFrFRAVEHE:
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energy(task) / energy(task, kind=...) - final-energy

step.energy - energy-history

step.convergence(...) - convergence-history

free_energy/gibbs_corr - thermochemistry

vibration.frequency - vibrations

frontier/fmo - orbitals

excited/excited-state - excited-states

derived(derive, value) - derived numeric scalar and derive dependency
kv()/{{...}} - legacy-kv

IZATIN I -
1. YAiESS H FEH TR RIS bane . qc . document . v2 JSON;
2. HARSA RSN R BERTR R, MESSHL H ST —I%;
3. F—RLEPIEFRAFERGER;
4. HA kv() [ {{...}} AVil¥&E snapshot,
AR TR LT 55 H AT .bane.qc.json, gc_document.json, raw_result.
json, DA BaneTask £ artifact [/ raw_result.json,
38 banetask 52 ifEH, Derive pipeline £%¢F Plot pipeline $i7, —#HE T
R finalize; MIARAEESFEE R derived F55RH) plot Bk, NHMHESS R ; - -plots-
only MZREALER, ESIFERK,

5.6.8 Artifact 5n]E Ik
ok B = R17 A AN artifact H%:

Results/Plots/rxn.png
Results/Artifacts/plots/rxn/
— data.tsv

— render.gp

— spec.plotdsl
L— manifest.json

Results/Plots/fmo.cdxml
Results/Artifacts/plots/fmo/
I— data.tsv

— render.cdxml

— spec.plotdsl
L— manifest.json

£S5 NI ID HHHY © FFAFRAE artifact HRBHZ 2L,

manifest.json fiiH schema:
banetask.plot-artifact.vl

Heidx:

* plot ID, #FR. ZEBUH] scope;

o B, BdE, ERIFFIMIEA spec #1£; CDXML artifact iid5k document F&1%;
 data_fingerprint 5 render_fingerprint;
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renderer, A8 AIEHE R

KITES5. derive HKHIFN_L{iF fingerprint;

BMESS TR RS SR

* scatter / correlation metrics;

« series UFRSE, B, HHFISZPRIES style,

BaneTask fAZ{RH data.tsv. MIfk spec.plotdsl FIX M AITESIE, gnuplot
HiH)ARS render.gp; ChemDraw #iHi 944 render . cdxml,

Lk HSCHEFTE H render fingerprint RZELI, BRIABKILIER:, --rerender-plots AJ
SREIEFES; AT CDXML, ERENaTRAS MM~ 2JEH gnuplot,

5.6.9 CLI

banetask [options] file.bt
banetask [options] file.btplt

Plot AHIGIETR :

--no-plots ROWMHER plot artifact

--plots-only QEAEEERERE, TEEES

--plot <name-or-id> SMBIEEE];, £5W ID i task:plot

--rerender-plots 2B fingerprint, 3RFIEZ

--explain-plots QB TRBAEIER R, TIREERIER

--gnuplot <path> 187 PNG. SVG. PDF 5 dumb HiHfERAK gnuplot BIHITX M
NIk

banetask case.bt --explain-plots

banetask case.bt --plots-only

banetask case.bt --plots-only --plot rxn

banetask case.bt --plots-only --plot opt_TS:conv --rerender-plots
banetask case.bt --gnuplot /opt/gnuplot/bin/gnuplot

--explain-plots /RElHIH :

plot rxn [barrier]
scope: project
output: Results/Plots/rxn.png
dependencies: freq_R sp_R freq_TS sp_TS
derive dependencies: none
requirements:
freq_R: thermochemistry
sp_R: final-energy

Ml & S BN A R A I

BANETASK_GNUPLOT=gnuplot

AT - -gnuplot L5k, CDXML it R IEBUZIET, WAZKERSI %4 gnuplot,
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5.6.10 f##r. include 5 matrix JEJF
Plot block £{EN DSL $t2: 5 DL AL

« define: 5ES5LEFH;
[taskname] 55 5 AZFFE L
&INCLUDE;
* canonical formatter round-trip;
matrix (EFE M 51155 I HES ;
ES R EF SR,
matrix BHRIESHH %plot KFEES R, B NEAREEIE A task-scoped plot FEKIA
4, filan:

$scan
%plot convergence conv
from self
x step.ordinal
y step.enexgy

IESINELIN®

scan__angle_@:conv
scan__angle_10:conv

IiHY from variants scan NHEXLEZRR S HNE—5% curve MIFEAR,

5.6.11 % Wiz Wi

Plot FRBHTEMNT. KRR EE, S5REW. AAHEFTE R EE G HISH, & LR
i

» R4 plot kind B¢ statement;

* barrier #/) point / value;

* convergence B curve §/> x K y;

o SIHTAFERES, SRS A RITZRE;

« frontier JEFMPUENFLE, BUEFERAESHUELIRE;

+ excited AN root AFEE, BX first lower /first higher IRAZHE LM HFR

root;

o BB,

o REFFHIEH;

o PN BRI ERAE S R FRAY

* log FPAIELEAEIEEL

 output /55 format HER;

» $AF gnuplot, B gnuplot A4 H R AR,

HEEREBIT AR FIMKBE S CASER, BREREA. BAMMLEKRE, FEE
& matrix B 5 H5ERR plot, RIf#EH btool expand task.bt --expanded,
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5.7 Ji137 Plot A

btplt TFHE—" Plot FIMTE bt Xk, EAATERMER] NHs a7
THZEIA, EHERERER, NEFTHEES.

5.7.1 SCAFRECY
EFXFTH .btplt B, BaneTask REEMIARNAE HRIYFTIEELK bt:

case/
case.bt
correlation.btplt

HRAE T RS — bt XX, FEAKRETHXR, .projbt. .btfragfl .btlib R
2518 A bt 21155, &, matrix JEJFA case IRE %, LRI RIS Ni% case 1Y
Results/, BMHIZPIA R R EH— plot,

5.7.2 S
H—AEs, ENRITE <plot-kind> [name], [G4iEEEE eplot HRNEREH]:

# correlation.btplt

scatter benchmark_corr

from derived("benchmark.table")

x reference label "Reference" unit kcal/mol
y predicted label "Predicted" unit kcal/mol
fit linear

reference y=x

output "Results/Plots/benchmark_corr.svg"

ZRRATENE, LA ERVES plot name F1id, BRIASH B2 A A %A FR:

# correlation.btplt

scatter

from task sp

X enexgy(sp) label "Reference"

y energy(sp) label "Predicted"

output "Results/Plots/correlation.svg"

WA REE 2% @plot ... @end 3%; WV XHRER @end nJ &M, FIHEZRAS Plot
DSL #H[A],

5.7.3 PATHFRH

banetask correlation.btplt

banetask correlation.btplt --explain-plots

banetask correlation.btplt --rerender-plots

banetask correlation.btplt --plot correlation

banetask correlation.btplt --gnuplot C:\tools\gnuplot\bin\gnuplot.exe
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ZA DA plots-only B&1%, FHAEARRMATILEH plot A& Y HIIASEH; A
X bt EA plot AE—IFER, BB SHEABNR, btplt A& BHENETT LiiF derive; A
from derived(...) Bifi& derived(...) i, X .derived.json HHETFTE, --plot
HEBIEF YA AL RS id; .btplt FARES derive-only, derive explain, derive selector 5%
derive rerender %R,

2HT— plot /54 B — source EHEHAEEIAI— > output, % source layer, Z1&5X export,
reaction-network barrier DA ZHitRk figure MR N IXIEE; FEHIRIER. 2HATEHI
A HEWTI, N JEAE Derive DSL A4 RHT provenance FIFREFRE, FH Plot DSL 231,

Windows ZZEER S btplt BT a2 X E] banetask.exe "%1", 73 & N 1 HA
AARHITSS. derived id, £55JE MM renderer, FAEMABRANIGTEE—4 .bt 1 case H
Ko
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6 B

6 Fifst

ARERPFIH SRR, B E51ES. RITHME. BB, ARcefF, RS CLIAME

gERJE M. IEFAT N RNRE T RIE 4 5% H g o

6.1 X3l

JESEAA TR fEM

PITAH

.bt B case f£55. RIEZTH % Derive/Plot
.projbt project A, HZZ case

.btlib SRS 8RR

.btder 5[A H&ME— . bt BLATAYSRSZ Derive DSL
.btplt 5F H3ME— bt BX AN Plot DSL
.bwrk ELER workflow

.btdb B PFTE B case 45

banetask. SRS BINE

conf

<program>. FEF IBAT I G A A 18R

conf

bt.status case FHIES IR

banetask file.bt
banetask project.
projbt

&INCLUDE

banetask file.btder
banetask file.btplt
btrun

btdb archive ...
JE B2

workflow jz17H}i52EY

banetask. btrun T

6.2 XIEg R S|

7 A TER AR B HE RN
&)@ YAML metadata X AT [F] 4% YAML & R a2
define: X E5RIT 7] 4420 5 B EL AR T 5
matrix: X E5RIT Fhh A R R /RR
5K YAML 5 Xt foreach J&JT LG TTERL A IR Ab B
&INCLUDE XA BRAL SRR T IR A

B
@foreach/ AR DSL f#AT BMEETTEEHIEIMA
@foreach?
@derive ... @end IiH SRS ARRRAAME—
@plot ... i 5 ZE R G RO I —
autorun X workflow 2 JEEEEZAE
btrun: X workflow A% R HER
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FEH VERI I AR B Esg=5 W

totcore / totmem XA B HES £%% %control 78 = XA ERINE
finalize X I 3 U2 % A A P A T

6.3 {E5H2#Es|

Ei=ig EH FEHTEL A[ES
%source LML, BIESS, Wb osiR (55 s M source AU
E
%program prim e s =i MR 4
%interface  FHHHESHEST provide / consume #[1  HIAAEMNK ROt
%batch e ULTIPNGESE L L 5w 74
%control R, guess. JU[5ia T S THEEES
%when FE RS SR E5 R SFHRAE
%keywords FEF7 K B IR K token HNAE R JEIRRE & RN
%extrainput  FEFFRAFINE A AR AR AT &
It

%template 1%FE other f5AR A N AR &
%param [ S e 2= LIPNES)) A5 B &
%args BEFmIT25 workflow 4 ARG

Ji%
%runner %t script f@FRES o NAE AR 5
%body script IEX LTPNG )Y =
%preprocess FAE/FHIAY Process DSL B(an< workflow 4 #Z/IifFIENN

Ji%
%process FFFJEM Process DSL 5{ A4 workflow 4 ZIUFIEND

Ji%
%mod BRI, B, BHIE GESERE EE5HES P BRI B

B

%meta 155 metadata 5HrIR E5 R ERAISCE &
%plot 155 Plot 7 HA Plot AlEZ

%extrainputs J& %extrainput [UHIARIS, TEMIIES,

6.4 g, HNFFS5EIFHE
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6 B

i Felg JEFFITEE AT

[name] define. matrix, NARNES I RN &R T
foreach., £5%5 LT TERIRE e SR B

[item. foreach £ 5 7T& foreach fiifg  FEHLKIHREE

field] I

[item. foreach Bl foreach g M 1 H4E

index] Van

{{ field }} &SRB

2. Derive.

T4 A 558 missing SR AL PR

Plot
{ Derive 4% FHEES MR RN R B
derived(... #r
) }}
$ {NAME} Al B 5 workflow ¥RiE  FEl B IEEEL I B AT 28 5E shell AL E
shell thfT
[xyz_file]  HIAERZSESHIUM  FALRK PG IHARERE ; favm A SRk
Xt source Gt A IR B8
[geom] JUAIE S LTPNEN ' source fRAIHEE
[charge] B 2SR LT LETPNESI DY f#F source / mod Y& Z{E
[spin] RABRSEE i NAE R fii F source / mod HF4&ME
[uhf] FNDAS RS 5 i NAE AR HHEHN spin - 1
$ {ACTUAL_ workflow SZFR#IA 21T manifest 247t
INPUT_FILE}
$ {ACTUAL_ workflow SEFRkiH 1217 manifest S{ALE HHE
OUTPUT_
FILE}
${ARGS} %args workflow i KRIZEKN N
SR
6.5 HFLEAHRNT EHE
pSE MEENRAIIE ST
ERELEE HERETE; BREE N, HPCE, Z23E0E; NERIME

BEFEALEHS CLI --config-dir; BTRUN_TASK_CONFIG_DIR; BANETASK_

ENVCONF_PATH;

e JERN

execution profile 23X profile; target/route f57€ profile; FF profile; %% profile
other it H% £ TEMPLATE_DIR; A7 E3NH; BANETASK_OTHER_

TEMPLATES_PATH

task X4 CLI B§12; Ml H=%;
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6 B

IIE

M ENRAIE S

source S

£ HF. case HESHI BN source #HRIKR, % %source KA@M

6.6 LR AR R

e H 5% ANE HE Al E
(ERZ TN JEuE AR FEF Al LS XS source B
a

F source stage  source f#MT  XYZ A, ®MR. @ R#GIHHIRKRE IEE B 3E

XYZ s 40§ source K& #; HRnH source BEEEN
IR

task. banetask workflow, ZiRACEE, AJEE

manifest.json AR

pre_comd banetask workflow A EE

comd banetask workflow AJEE

.bwrk banetask btrun AJEEE

bt.status banetask/  JAESZH AN TF TR

btrun

FhHith 5EF HMEREE T SRR, AP JRGETHE =)

sidecar

.bane. g5 RAb record. ##EE A H manifest 5{F55 F FXE#

taskmeta. json #

.bane.result. ' Process [RIAAIFES XAE F F fn > n] BB N A B

user.kv DSL

.bane.result. &E5RHE Derive, Plot, &  RJHSZCRAVR G B

kv

records/*. RATTAE EHE R4 A]H revision 5 X% EH i

json

revisions/ KA provenance, JiH#E  N{EE

<run_id>/*. ]

json

.bane/store/  artifact {7 record. JIF% B ESCHA A I A]

objects/

sha256/

project.db BHEERY  btdb, Derive, Plot  RJH5E%& records/revisions B

Results/ Process, P ATYE#Y H T RS RG4S R

Derive. Plot
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6 B

X H ARl HE Al EE
.btdb btdb e, RE. A SRAETUIRS, AMBRRFIARN R
archive BT
6.7 RERTI
IRASERTER ER4 IR AR SE
prepared / rendered i A1 workflow EA4E K Gk
queued ELE A Bl A AR BA ) ERF
running workflow [E7EHAST &
success preprocess, E@i4. process {#EMKIIFZ 2
(68
success_with_warnings FifEY, VFRMEH process fHIREIC  HURT autorun HKHE

continued_with_errors autorun: always {£REEIRIFAREE

failed

cancelled
skipped
source_pending

configuration_error

K

e, (HRAJTG 2 R I
B

R HNMBARFIREEERAHFAWE &

FH P B e EUE
ST R BRARHAS B]
i source MARZEAK

5

BRI SR R e
FhF i

BlE. profile, target BUFEFIRERELL 5

BRIRETEL MrBORHIEM ER RS SAFRREAINES 4 2 “bt.status™,

6.8 Process DSL $5§42:3|

8% 1EH

run PATINR >

mwfn / multiwfn V& Multiwfn A5Hg
publish RAGSF GRS R
cp s

mv st

mkdir / mkdirp Bl H 5%

snapshot / mass (elfe i SV € i =g P
keyword 1B RS2 SR I i A\ S Bt 1]
result HHEOF Z R4 R
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Ei=Rod FH

dbcollect ISR 45 SR N EE ZEBA A

atomvec AN ANRR A&

banewfn 1217 BaneWfn s34t

benv £ Bane SMEHHIT@HS

fork MEER AR AT foreach SRS
JRFEAR A% shell $h4 7

6.8.1 Process DSL 7% %

5% iUl EH

result/ -k, --key <name> f5ES A KV [
dbcollect

result/ - -merge-kv BIF—1 KV 3t
dbcollect <file>

result/ - -exec-kv PUTE L HA% KV S B
dbcollect <command. . .>

mkdir /mkdirp  -p, - -parents R R H RPN, SCIGEZ%8 ) o1 H 5%
keyword (ORCA occurrence &2 ARURETER - -occ, FFTE DSL Hiliid & 12
FI0) occurrence ik

6.9 Derive iEf)5HEEES|

el % H

Fri e A let. require. assert, FRE emit. report

FRTR from tasks(...). from derived(...). from atoms(...)

A join, where, select, group by. aggregate. reduce. sort. limit

sink emit table. emit atomvec. emit kv, emit artifact

ZER PR HTUB RS, enexrgy(). single_point(). result(). kv().
derived()

BUEREL convert(). min(). max(). sort(). filter(). at(). nth(). abs()

FHEMESZES|] present(). exists(). coalesce(). row_index(). task_index().
matrix_value()

R RRHO/qRRHO. & HHREM A LRI H KL

6.10 Plot ift) 5 EMES|
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6 3%

Fl %H

FEHAA B %N %plot; WHZ @plot ... @end; 37 .btplt

i £55455R. Derive table/value, ERFFERE

il EREXC) data/source. x/y. filter, group. label. unit, style, output. missing policy

S barrier. convergence. curve, spectrum, scatter. correlation,
heatmap

gt histogram/hist, bar/barchart. errorbar/errorbars

= E frontier /fmo, excited/excited-state

6.11 BFASHANA

LIUN MIEARREE TR
g16 {550 {# F %program gaussian
%extrainputs %extrainput

job=<name> (other £%§)

%template <name>

%keywords H'f script runner %runner
ARIEFES ) SNAME B B 28 & ${NAME}
backend / kind profile FE scheduler
6.12 CLI AI%5]

ik FEHR

banetask WS, T Derive/Plot
btrun init sz TRl E

btrun setup

btrun kick

btrun task

btrun list

btrun cancel

btdb case/project
btdb archive

btproc result
btproc fork collect
btproc atomvec

btproc method

il target. route, queue F profile Ft &
PR AIB T DS
BT bwrk 555 H%
=g NS T
HUBESS

A VN [R5

i, K. KE .btdb
THCRE P&t

W B Z gtk S s TR
HREHFHBR A&

A RTTTE I R B S
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6 B

E=

{iiSe FEME

btproc fcclasses report A% FCclasses f£55. case BX project it &5

btool B, &, T8, B, MREA lint
btc 2B b N A
var eI, Bi5 CSV 8 H

6.13 AR GBI N

K5 R b
TBIRHR SPEREAT AERESS; S ATSMENLES
TR R include/matrix/foreach FAERZENTS; REHREATE, EERIERHGR

source iR TL55HER

MANEREE  EimE R

%=

it B IR workflow 4 a2 z2
R IR btrun

BEHR L6

2RI process / publish

Derive #51% Derive

Plot $51% Plot
IR IR .btdb

5%, Budedem, BURT source 275 Al HE
SERL
5 H 1822 workflow

RIE%E; A HAeEE, profile, target S5t
RERER 2. BAYIHI AT backend I [FIFS

IO IR L AR RN EEF K
I

% autorun RIGFRICKRM, %5 4RS:
SR E M, AAHE. RABRIKAER
WEEIE. Fl. Afr, E2ERIEE SRR

PR SIS A A SRR BRI A A

6.14 Aig#

Y N7E TE X

canonical property JeE M A R A A I — R A4 PR

alias fi##i %] canonical name {5 A& FR

profile VA AR BT Ia i — 4IRS S EL

target —ANA[PUTES A, VS gL H bR
route FRIEAT 55 TR IR FIFR A1 £ target/profile AR
staging A AR A 255 H %
provenance ZER. WA, . MBS artifact APRTERR
record —IREA G BT FF AR I %
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6 3%

RiE TE X

revision 6] —{F-55 AR [E381 T Bl 5 i B A 10 5%
object PAN IS 7 S-4E0Y artifact blob
requirement AR VAT TR R AT RE

6.15 FLEHRTI

6.15.1 BaneTask 2JmlicE

THIEER] 5 N banetask. conf; FIZHEINTD &E S XMHE, TRERNF. B2

FYFIERINT N LEE 4 &,

fic B Fi& 54
BANETASK_TASK_PATH BRr5TA
BANETASK_LOG_PATH BrEE5THE
BANETASK_SCRIPTS_PATH BrEE5THE
BANETASK_WFN_EXAMPLES_PATH BrEE5THE
BANETASK_TEMPLATE_PATH BEE5THE
BANETASK_BTLIB_PATH BiEE5THE
BANETASK_OTHER_TEMPLATES_PATH BE5TH
BANETASK_EXTERNAL_SCRIPTS_PATH K25 TH
BANETASK_BANEWFN_PATH BI25TA
BANETASK_BTDB_PATH BI25TA
BTMETHOD_REFS_PATH RS 714
BANETASK_GNUPLOT Plot
BANETASK_ENVCONF_PATH RS TH
BTRUN_DEFAULT_BACKEND btrun
BTRUN_SELECTION_MODE btrun
BTRUN_ALLOW_AUTO_REMOTE btrun
6.15.2 FFIAEACE

i HIFREIACE 43!
BDF_TMPDIR bdf.conf e el S E 28
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Fic B 5 HET R AIALE EH
CONF_CORES banewfn.conf, bdf.conf, comd.  ERIARIZOE

conf, fc.conf, fcclasses. conf,

gl16.conf, gamess.conf, gxss.

conf, maple. conf, mokit. conf,

mxrcc.conf, multiwfn. conf,

nwchem. conf, oxca_610. conf,

xtb.conf
CONF_MEMORY banewfn.conf, comd. conf, fc. BRINE AT

conf, fcclasses.conf, g16. conf,

gamess.conf, gxss.conf, maple.

conf, mokit.conf, mxcc.conf,

multiwfn.conf, nwchem. conf,

orca_610.conf, xtb.conf
CONF_SPAN_NODES g16.conf 35 = WAV W=
DESCRIPTION comd. conf, fc.conf Fefp el R E S
ENV_SETUP comd. conf, fcclasses.conf R Eu R E S
GAUSS_SCRDIR mokit.conf e R E S
GMS mokit.conf R au R E S
LD_LIBRARY_PATH nwchem. conf el R E S
MKL_NUM_THREADS mrcc.conf, xtb.conf R Eul AL E S
MULTIWFN_PATH banewfn.conf, multiwfn.conf (EI5 WPV W=
Multiwfnpath banewfn.conf, multiwfn.conf P27 Bt AU B S5
OMPI_MCA_btl_openib_ orca.conf, orca_610.conf P E S E S5
allow_ib
OMPI_MCA_btl_openib_ orca.conf, orca_610.conf 35 = WAV W=
warn_default_gid_
prefix
OMP_NUM_THREADS bdf.conf, mrcc.conf, xth.conf  FEFE SAESE
OMP_PLACES mrcc.conf e ekl AL E S8
OMP_PROC_BIND mrcc.conf 35 = WAV W=
OMP_STACKSIZE banewfn.conf, bdf.conf, P E R E S

multiwfn.conf, xtb.conf
OUTPUT_SUFFIX amesp.conf, bdf. conf, comd. T 54

conf, fcclasses.conf, gamess.

conf, maple. conf, mopac. conf,

mrcc.conf
PATH PATH. conf, banewfn. conf, fc. R el il B2

conf, g16.conf, gamess. conf,
multiwfn.conf, nwchem.conf
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fic B LT R B E 1EH

PGI_FASTMATH_CPU g16.conf, mokit.conf P E R E S
RAW_MODE fc.conf 35 = WA=V LW
RUN_CMD_TEMPLATE comd. conf, fcclasses.conf Sy Y]
INPUT_FILENAME comd. conf, mxcc. conf FERAUCACHY T 5 A

SUFFIX

UCX_IB_ADDR_TYPE
USE_ABSOLUTE_PATH
gléroot

amesp.conf, banewfn. conf, bdf.

conf, fc.conf, fcclasses. conf,
gl16.conf, gamess.conf, gxss.
conf, maple. conf, mokit. conf,
mopac .conf, multiwfn. conf,
nwchem. conf, oxca.conf, oxca_
610.conf, xtb.conf

orca.conf, oxrca_610.conf
mokit.conf, nwchem.conf

mokit.conf

basename; 5 SUFFIX
BRF

FHAGS; 5 INPUT_
FILENAME H 5

Ry Bl AL E S
Ry e AL E S
Ry el MECE S

6.16 RIS PR

52, Derive A1 Plot 2 H NHI#ITEE M, canonical name JEZIAHE; alias AT E

[FW—JE M, B8R A unavailable 5% missing, AT(EZF,

6.16.1 qc.atom.*

RequiredMlinimum

Canonical Dimensiamaly- pro-

name Alias Shape Axis /unit sis file TE X

qc.atom.  atom. FH R E o S gradientstandarfinal Cartesian

gradient. gradient.x hartree/ gradient x

X bohr component
aligned by
atom.

qc.atom.  atom. FE R T S gradient standaxfinal Cartesian

gradient. gradient.y hartree/ gradient y

y bohr component
aligned by
atom.
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RequiredMinimum
Canonical Dimensi@maly- pro-
name Alias Shape Axis /unit sis file TE X
qc.atom.  atom. FH R T S gradientstandarinal Cartesian
gradient. gradient.z hartree/ gradient z
z bohr component
aligned by
atom.
qc.atom.  atom.charge. J¥4l JE¥ &  charge standaxMulliken
charge. mulliken, 2| atomic charge
mulliken mulliken_ aligned by
charge atom id.
qc.atom. atom.charge. ¥4l J&F¥ JE®  charge standardoewdin/Lowdin
charge. loewdin, 2| atomic charge
loewdin atom.charge. aligned by
lowdin, atom id.
loewdin_
charge,
lowdin_
charge
gqc.atom.  atom. 751 ¥ JEE  charge standaxMulliken
population. population. 2| atomic
mulliken mulliken, population
mulliken_ aligned by
population atom id.
qc.atom.  atom. ¥l JRT JCE  charge standarxkoewdin/Lowdin
population. population. 2| atomic
loewdin loewdin, population
atom. aligned by
population. atom id.
lowdin,
loewdin_
population,
lowdin_
population
qc.atom.  atom.spin_ FF5l ¥ & charge standaxMulliken
spin_ population. | atomic spin
population. mulliken, population
mulliken mulliken_ aligned by
spin_ atom id.
population
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RequiredMinimum
Canonical Dimensi@maly- pro-
name Alias Shape Axis /unit sis file TE X
qc.atom.  atom.spin_ FF¥l  JRT JCE  charge standarkbewdin/Lowdin
spin_ population. 2| atomic spin
population. loewdin, population
loewdin atom.spin_ aligned by
population. atom id.
lowdin,
loewdin_
spin_
population,
lowdin_spin_
population
6.16.2 ¢qc.basis.*
Required
Canonical Dimensioanaly- Minimum
name  Alias Shape Axis / unit sis profile EX
qc. basis, XA R REEE - summary Basis set assigned
basis basis_set, = to the final
qc.basis_ calculation job.
set
6.16.3 ¢gc.charge.*
Required
Canonical Dimensioanaly-  Minimum
name  Alias Shape Axis / unit sis profile EX
qc. charge, brig 7 TLEN - summaxry Total molecular
charge molecu- charge of the final
lar_ chemical system.
charge

6.16.4 qc.convergence.*
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Required
Canonical Dimensianaly- Minimum
name Alias Shape Axis /unit  sis profile & X
qc. convergence. XAFR DI ARIEE gradient standard€onvergence
convergenstatus,opt. = status of the final
status converged calculation step.
6.16.5 qc.dipole.*
RequiredMinimum
Canonical Dimensioranaly- pro-
name  Alias Shape Axis /unit sis file TE X
qc. dipole.x e T DipoleMomigntle ~standarBermanent
dipole. /a.u. dipole x
X component in
atomic units.
qc. dipole.y frE ok DipoleMomigntle standarBermanent
dipole. [a.u. dipole y
y component in
atomic units.
qc. dipole.z bR ok DipoleMomigntle standarBermanent
dipole. /a.u. dipole z
z component in
atomic units.
qc. dipole. frE G DipoleMomiiptle  standarBermanent
dipole. magnitude /a.u. dipole
magnitude magnitude in
atomic units.
qc. dipole.debye, & G DipoleMomigitle standarBermanent
dipole. dipole, / debye dipole
debye dipole. magnitude in
magnitude_ debye.
debye

6.16.6 qc.energy.*
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RequiredMinimum
Canonical Dimensianaly- pro-
name Alias Shape Axis /unit sis file EX
qc. energy.value, fR"& & RER/ - standarxA canonical
energy. energy_ hartree energy record
value component, selected by
selected_ method,
energy quantity, spin
component,
orbital
reference, state,
job, step, or
coarse energy
kind.
qc. energy, Rl o AR/ - summaxyFinal preferred
energy. primary_ hartree energy-like
primary energy result (for
MOPAC this
may be a
standard heat
of formation).
qc. scf_energy frE G BER/ - summaxyFinal SCF
energy. hartree energy.
scf
qc. correlated_ fr& RER/ - summaryFinal
energy. energy, post_ hartree correlated/post-
correlated scf_energy, SCF energy.
post_hf_
energy,
posthf_energy
qc. double_ e RER/ - summaxyFinal
energy. hybrid_ hartree double-hybrid
double_ energy, DFT total
hybrid doublehybrid_ energy,

energy, dh_
energy,
double_
hybrid,
doublehybrid
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RequiredMinimum
Canonical Dimensianaly- pro-
name Alias Shape Axis /unit sis file EX
qc. composite_ friE o RER/ - summaryFinal
energy. energy, hartree composite-
composite composite, method energy,
cbs_qb3_ such as
energy, CBS-QB3/G3/G4.
cbsqgb3_energy
qc. composite_ Rl o RER/ - summaryFinal 0 K
energy. zero_k_ hartree composite-
composite_ energy, method energy.
zexro_k composite_0k_
energy, cbs_
gb3_0k_
energy,
cbsqb3_0k_
energy
qc. heat_of_ e RER/ - summaxyStandard
energy. formation, hartree heat/enthalpy
formation_ formation_ of formation
enthalpy enthalpy, reported by a
delta_h_f, dhf parameterized
model such as
MOPAC.
6.16.7 qc.excited_state.*
RequiredMinimum
Canonical Dimensianaly- pro-
name Alias Shape Axis /unit sis file E X
qc. excited_ 74| ExcitedSta$®  excited standadikcited-state
excited_ state.index, Yme  states index in the
state. state.index final state
index block.
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RequiredMinimum

Canonical Dimensianaly- pro-
name Alias Shape Axis /unit sis file ENX
qc. qc.excited_  J¥%|  ExcitedStd& / excited standaxkkcitation
excited_ state. hartreestates energy for
state. excitation_ each excited
energy energy, state.

excited_

state.energy,

excitation_

enexgy
qc. excited_ FF%|  ExcitedStaf€ / excited standaxEkcitation
excited_ state. nm states wavelength for
state. wavelength, each excited
wavelength excitation_ state.

wavelength,

wavelength
qc. excited_ FF%|  ExcitedSfafé  excited standax@scillator
excited_ state. | states strength for
state. oscillator_ each excited
oscillator_ strength, state.
strength oscillator_

strength
qc. excited_ J¥%]  ExcitedSiEf& / excited standarEbtal energy
excited_ state.total_ hartreestates reported for
state. energy, each excited
total_ state_total_ state.
energy energy
qc. excited_ JF%  ExcitedSfa8  excited standaiSpin
excited_ state. 2 states multiplicity for
state. multiplicity each excited
multiplicity state when

reported.

qc. excited_ %]  ExcitedSfatg  excited standar<sA2> value for
excited_ state.spin_ 4N states each excited
state. squared, s2 state when
spin_ reported.
squared
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RequiredMinimum
Canonical Dimensianaly- pro-
name Alias Shape Axis /unit sis file TE X
qc. excited_ J¥%|  ExcitedSta&  excited standaiSingles-
excited_ state. 9 /% states character
state. singles_ percentage for
singles_ character each excited
character state when
reported.
qc. excited_ TextSeriBxcitedStatE  excited standaddargest
excited_ state.major_ iE states reported
state. contribution configuration
major_ contribution
contribution for each
excited state.
6.16.8 qc.geometry.*
RequiredMinimum
Canonical Dimensi@maly- pro-
name  Alias Shape Axis /unit  sis file TE X
qc. geometry. =% ¥y KE/ - summaryFinal Cartesian
geometryfinal, final_ Gk angstrom geometry as
final geometry, xyz, /¥4I atom symbols
atomcoords with Angstrom
coordinates.
6.16.9 qc.gradient.*
Required
Canonical Dimensioanaly- Minimum
name Alias Shape Axis /unit  sis profile EX
qc. gradient. 7= S| gradient standardNorm of the final
gradientorm, final_ hartree/ Cartesian
noxrm gradient_ bohrx gradient.
noxrm
qc. gradient. fre B’ vl gradient standar®MS of the final
gradientms, final_ hartree/ Cartesian
rms gradient_ bohrx gradient
rms components.
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Required
Canonical Dimensioanaly- Minimum
name  Alias Shape Axis /unit  sis profile EX
qc. gradient. e P’ gradient standardaximum
gradientnax, final_ hartree/ absolute final
max gradient_ bohx Cartesian
max gradient
component.
6.16.10 ¢gc.hessian.*
RequiredMinimum
Canonical Dimension analy- pro-
name  Alias Shape Axis /unit sis file E X
qc. hessian. Rk TLEN Hessian standamimension of
hessian.dimension, the final dense
dimensionartesian_ Cartesian
hessian. Hessian
dimension, matrix.
gc.hessian.
dim
qc. gc.hessian, J¥%|  HessianEmroefinstanHessian standarinal dense
hessian.hessian, /[ hartree/ Cartesian
cartesiahessian. bohrA2 Hessian
cartesian, flattened in
cartesian_ row-major
hessian, order.
cartesian_
hessian.
values
6.16.11 qc.keywords.*
Required
Canonical Dimensiomnaly-  Minimum
name Alias Shape  Axis / unit sis profile EX
qc. keywords XX AR R RigE - summary Raw route/input
keywords = keywords for the
final calculation
job.

214



BaneTask {5 AH 45

6 B

6.16.12 qc.method.*

Required
Canonical Dimensiomnaly- Minimum
name  Alias Shape  Axis / unit sis profile EX
qc. method SCARR RN NEE - summary Method or
method = functional assigned
to the final
calculation job.
6.16.13 qc.multiplicity.*
Required

Canonical Dimensioanaly-  Minimum
name  Alias Shape Axis /unit  sis profile EX
qc. multiplicity, fr= 7 TEHN - summaxy Spin multiplicity
multiplispiiry of the final

multiplicity chemical system.
6.16.14 gc.natoms.*

Required

Canonical Dimensioanaly-  Minimum
name  Alias Shape  Axis / unit sis profile EX
qc. natoms, #REE JRF TLEN - summaxry Number of atoms
natoms atom_ in the final

count chemical system.
6.16.15 qc.optimization.*

RequiredMinimum
Canonical Dimensiemaly- pro-
name Alias Shape Axis /unit sis file TE X
qc. qc.opt.step, 74| W, B, - standaNative
optimizatioropt.step, RS optimization
.step step.ordinal, cycle or
step normalized

step ordinal.
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RequiredMinimum
Canonical Dimensi@maly- pro-
name Alias Shape Axis /unit sis file TE X
qc. qc.opt. FEl W REE/ - standarPreferred
optimizatiorenergy, opt. hartree energy at each
.energy energy, step. calculation
energy step.
qc. qc.opt.max_  FH W Ji) gradient s tandaMaximum
optimizatiorforce, opt. hartree/ force
.max_ max_force, bohr convergence
force step.max_ criterion by
force, max_ step.
force
qc. qc.opt.rms_  FH W J1) gradientstandaRMS force
optimizatiorforce, opt. hartree/ convergence
.Yms_ rms_force, bohx criterion by
force step.xms_ step.
foxce, rms_
force
qc. qc.opt.max_  J@4l B  KJE/ gradientstandaaximum
optimizatiorndisplacement, bohr displacement
.max_ opt.max_ convergence
displacementdisplacement, criterion by
step.max_ step.
displacement,
max_
displacement
qc. qc.opt.xms_  J¥¥l  HE,  KE/ gradientstandarRMS
optimizatiordisplacement, bohr displacement
.XmS_ opt.rms_ convergence
displacementdisplacement, criterion by
step.xms_ step.
displacement,
rms_
displacement

6.16.16 qc.orbital.*
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RequiredMinimum

Canonical Dimensianaly- pro-

name Alias Shape Axis /unit  sis file E X

qc. orbital.homo_ #r&  #UE  HERE/ orbital standarHighest

orbital. energy, hartree occupied

homo_ orbital.homo, molecular

energy homo, homo_ orbital energy.

energy

qc. orbital.lumo_ #n&E  $UE  HEE/ orbital standarHowest

orbital. energy, hartree unoccupied

lumo_ orbital. lumo, molecular

energy lumo, 1umo_ orbital energy.

energy

qc. orbital.gap, f#r&E HUE HEE/ orbital standaxrHOMO-LUMO

orbital. homo_lumo_ hartree gap computed

gap gap, gap as LUMO minus
HOMO.

qc. orbital.homo_ FrEE  #UE  Jo&E  orbital standarkhdex of the

orbital. index, homo_ N selected HOMO.

homo_ index

index

qc. orbital.lumo_ #r&E  HUE &  orbital standarbhdex of the

orbital. index, lumo_ N selected LUMO.

Tumo_ index

index

qc. orbital. FF5)  HE  #EE/ orbital standar@rbital energy

orbital. energy hartree series for the

energy selected
spin/kind.

qc. orbital. JPHl #iE  J&®  orbital standar@rbital

orbital. occupation i occupation

occupation series for the
selected
spin/kind.
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RequiredMinimum
Canonical Dimensianaly- pro-
name Alias Shape Axis /unit  sis file E X
qc. orbital. JFH] HUE  REE/ orbital standarAlpha-orbital
orbital. alpha.energy, hartree energy series.
alpha. alpha. Closed-shell
energy orbital. orbital sets are
energy, alpha_ accepted as
orbital_ alpha-
energy, alpha_ compatible.
orbital.
energy,
orbital.
energy.alpha
qc. orbital. FF¥)  HE  CE orbital standarAlpha-orbital
orbital. alpha. N occupation
alpha. occupation, series.
occupationalpha. Closed-shell
orbital. orbital sets are
occupation, accepted as
alpha_ alpha-
orbital_ compatible.
occupation,
alpha_
orbital.
occupation,
orbital.
occupation.
alpha
qc. orbital.beta. /¥4l #1J  #HEE/ orbital standarBeta-orbital
orbital. energy,beta. hartree energy series.
beta. orbital.
energy energy, beta_
orbital_
energy, beta_
orbital.
energy,
orbital.

energy.beta

218



BaneTask # Ui 6 Bt
RequiredMinimum

Canonical Dimensianaly- pro-

name Alias Shape Axis /unit sis file E X

qc. orbital.beta. J¥%| #UE JC&  orbital standarBeta-orbital

orbital. occupation, 2 occupation

beta. beta.orbital. series.

occupationoccupation,

beta_orbital_

occupation,
beta_orbital.
occupation,
orbital.
occupation.
beta
qc. orbital.spin  TextSeriéfi& Rf§  orbital standar@rbital spin
orbital. E channel series
spin for the selected
orbital set.
6.16.17 qc.program.*
Required
Canonical Dimensioanaly-  Minimum
name Alias Shape  Axis / unit sis profile &Y
qc. program, SIAMR G RigE - summary Program name
program qc. = reported by the
program. normalized QC
name document.
qc. program. XAFR G RigE - summaxy Canonical
program. kind = program family,
kind such as gaussian,
orca, or gamess.
qc. program. XAFR TG NEE - summary Program version
program. version = string when
version present in the

source output.

6.16.18 qc.spin_orbit_coupling.*
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Requiredinimum
Canonical Dimensimmaly- pro-
name Alias Shape Axis /unit  sis file E X
qc.spin_ spin_orbit_  J¥%l  SpinOrbitCHuilingEfentstandaditiplet-state
orbit_ coupling. s index for each
coupling. triplet_ preferred spin-
triplet_ index, soc. orbit-coupling
index triplet_ matrix
index, soc. element.
triplet
qc.spin_ spin_orbit_  /¥%|  SpinOrbitCoulingERfnentstandasinglet-state
orbit_ coupling. M5 index for each
coupling. singlet_ preferred spin-
singlet_ index, soc. orbit-coupling
index singlet_ matrix
index, soc. element.
singlet
qc.spin_ qc.spin_ 7% SpinOrbitCekiplingEl@fhent s tandaiMagnitude of
orbit_ orbit_ cm-1 each
coupling. coupling. preferred spin-
magnitude matrix, spin_ orbit-coupling
orbit_ matrix
coupling. element; M_S
magnitude, components
spin_orbit_ are preferred
coupling. over Cartesian
matrix, soc. XYZ
magnitude, components
soc.matrix for the same
state pair.
6.16.19 qc.task_kind.*
Required
Canonical Dimensioanaly- Minimum
name  Alias Shape Axis /unit  sis profile EX
qc. task_kind, AR Rk RigE - summary Primary task kind
task_ task.kind, = inferred for the
kind run_type final calculation

job.
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6.16.20 qc.termination.*
Canonical DimensiorRequired Minimum
name Alias Shape  Axis / unit analysis profile JEX
qc. termination, XANR RigE - summary Program
terminatsdatus, qc. = termination
status kind.
6.16.21 qc.thermochemistry.*
RequiredMinimum
Canonical Dimensimmaly- pro-
name Alias Shape Axis /unit sis file TE X
qc. thermo. XA #fg  vibratiomstandax@rigin of the
thermochemis origin, PR TE selected ther-
try.origin thermochemis mochemistry
try.origin block: pro-
gram_output
or lo-
cal_calculation.
qc. thermo. XA T K+  vibratiostandafhermodynamic
thermochemis model, FrRE € model used by
try.model thermochemis a locally
try.model calculated
thermochem-
istry block.
qc. thexrmo. bR G Jo&  vibratiostandaRtequency
thermochemis scale.zpe, 4| scale factor
try. zpe_ used for
frequency_ frequency_ zero-point
scale.zero_ scale energy.
point
qc. thermo. g Tt &  vibratiostandaRtequency
thermochemis scale. | scale factor
try. enthalpy, used for
frequency_ enthalpy_ vibrational
scale. frequency_ thermal
thermal_ scale energy and
enthalpy enthalpy.
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RequiredMinimum
Canonical Dimensiamaly- pro-
name Alias Shape Axis /unit sis file TE X
qc. thexrmo. R G Jo&  vibratiostanda®tequency
thermochemis scale. N scale factor
try. entropy, used for
frequency_ entropy_ vibrational
scale. frequency_ entropy.
entropy scale
qc. thermo. R G &  vibratiostanda®tequency
thermochemis scale.heat_ 2N scale factor
try. capacity, used for
frequency_ heat_ vibrational
scale.heat_ capacity_ heat capacity.
capacity frequency_
scale
qc. thermo.low_ frE 3% | vibratiostandaicbw-
thermochemis frequency_ cmA - frequency
try.low_ cutoff 1 cutoff
frequency_ recorded for a
cutoff local thermo-
chemistry
calculation.
qc. thermo. R 4% | vibratiomstandaxgRRHO
thermochemis interpolatio cmh- interpolation
try. n_frequency 1 frequency
interpolatio recorded for a
n_frequency local thermo-
chemistry
calculation.
qc. thexrmo. R G %% | vibratiostandaiMagnitude
thermochemis imaginary_ cmA - threshold for
try. frequency_ 1 converting
imaginary_ threshold small
frequency_ imaginary
threshold modes to
positive
frequencies.
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RequiredMinimum
Canonical Dimensiamaly- pro-
name Alias Shape Axis /unit sis file TE X
qc. thermo. R G Jis  vibratiostandamRbtational
thermochemis rotational_ 2 symmetry
try. symmetry_ number used
rotational_  number, by a local ther-
symmetry_ thermo.sigma mochemistry
number calculation.
qc. thermo. R G A/ vibratiostandaiRlectronic
thermochemis electronic_ hartree energy
try. energy, associated
electronic_ thermochemis with the final
energy try. thermochem-
electronic_ istry block.
energy
qc. thermo. Rt Jfifg /| vibratiostandarkbtal
thermochemis total_mass, amu molecular
try.total_ thermochemis mass reported
mass try.total_ in the final
mass, thermochem-
molecular_ istry block.
mass
qc. free_energy, &8 I fE® / vibratiostandaiinal Gibbs
thermochemis gibbs_ hartree free energy.
try.gibbs_ energy, Composite-
energy gibbs_free_ method free
enexgy, qc. energy is used
energy. when present.
gibbs_free
qc. gibbs_corr, fr®E G A/ vibratiostandaiRinal thermal
thermochemis gibbs_ hartree correction to
try.gibbs_ correction Gibbs free
correction energy.
qc. zpe, zero_ R G fEf /| vibratiostandaiRinal
thermochemis point_energy hartree zero-point
try.zero_ energy
point_energy correction.
qc. thermal_ bRt fE& / vibratiostandaiinal thermal
thermochemis energy hartree energy.
try.thermal_
energy
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RequiredMinimum
Canonical Dimensiamaly- pro-
name Alias Shape Axis /unit sis file E X
qc. thermal_ FE fEE / vibratiostandaiRinal thermal
thermochemis corr, hartree correction to
try.thermal_ thermal_ electronic
correction correction energy.
qc. enthalpy, frE G AE& / vibratiostandaiRinal enthalpy
thermochemis enthalpy_ hartree energy.
try.enthalpy energy,qc. Composite-
energy. method
enthalpy enthalpy is
used when
present.
qc. enthalpy_ bRt BE& / vibratiomstandaiinal thermal
thermochemis corr, hartree correction to
try. enthalpy_ enthalpy.
enthalpy_ correction
correction
qc. entropy_ frg G AE& / vibratiostandaRinal entropy
thermochemis corr, hartree contribution
try.entropy_ entropy_ represented as
correction correction energy.
qc. entropy, Rt f5/  vibratiostandam®inal molar
thermochemis thermo. J/ entropy.
try.entropy entropy mol/
K
qc. cv, thermo.cv, 8 I 7 | vibratiostandaiRinal constant-
thermochemis constant_ J/ volume molar
try.cv volume_heat_ mol/ heat capacity.
capacity K
qc. cp, thermo.cp, & T % | vibratios tanda®inal constant-
thermochemis constant_ J/ pressure
try.cp pressure_ mol/ molar heat
heat_ K capacity.
capacity
qc. temperature, frE J&/% / vibratiostandafmmperature
thermochemis thermo. K of the final
try. temperature thermochem-
temperature istry block.
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RequiredMinimum
Canonical Dimensiamaly- pro-
name Alias Shape Axis /unit sis file E X
qc. pressure, frE G J£71/ vibratiostandaRtessure of the
thermochemis thermo. atm final thermo-
try.pressure pressure chemistry
block.
6.16.22 qc.vibration.*
RequiredMinimum
Canonical Dimension analy- pro-
name Alias Shape Axis /unit sis file E X
qc. vibration. 7% Vibratioffef¥ode-  vibratioms tandaiibrational
vibration.frequency, 1 frequencies in
frequency frequency the final
analysis.
qc. vibration. % VibratioffaBloseu  vibratiostandamReduced mass
vibration.reduced_ for each
reduced_ mass, vibrational
mass reduced_mass mode.
qc. vibration. %] VibratioReitbéGdastantibratios tandaibrce constant
vibration.force_ / mDyne/ for each
force_ constant, angstrom vibrational
constant force_ mode.
constant
qc. vibration. J¥%3l  VibratioSpébfoakdntersgibyatios tandad® intensity for
vibration.ir_ / km/mol each
ir_ intensity, vibrational
intensity ir_intensity mode.
qc. vibration. J¥%|  VibratioRahviodkctivissibratiors tandaiRhman activity
vibration.raman_ / for each
raman_ activity, angstrom/r4/ vibrational
activity raman_ amu mode.
activity
qc. nimag, imag_ #HrE TN vibratioms tandaiNumber of
vibration.freq, imaginary
imaginary_imaginary_ vibrational
count frequency_ modes in the
count final analysis.

225



BaneTask #X{1H+H

6 3%

6.16.23 qc.vibronic.*

Requiredinimum
Canonical Dimensionanal- pro-
name Alias Shape Axis / unit ysis  file E X
qc. vibronic. XA T Kfgw  vibrationtandaibsorption or
vibronic. kind, fcht. brRE emission kind
kind kind of the final
vibronic
spectrum.
qc. vibronic. XA TG Kfg®  vibratioatandaFdamework
vibronic. framework, P& reported for
framework fcht. the final
framework vibronic
simulation.
qc. vibronic. XA T Kfg@E  vibrationtandaSpectroscopy
vibronic. spectroscopy, & type reported
spectroscopy fcht. for the final
spectroscopy vibronic
simulation.
qc. vibronic. XA T FigwE  vibratiostanda¥ibronic
vibronic. model, fcht. #rE model, such
model model as ADIABATIC
HESSIAN.
qc. vibronic. XA T KfgE  vibratiomtandaFdectronic
vibronic. transition_ #RE transition-
transition_ moment_ moment
moment_ approximatio approxima-
approximatio n, fcht. tion (FC, HT,
n approximatio or FCHT).
n
qc. vibronic. nE Tt i /K vibratiostandas8imulation
vibronic. temperature, temperature
temperature fcht. for the final
temperature vibronic
spectrum.
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Requiredlinimum
Canonical Dimensionanal- pro-
name Alias Shape Axis / unit ysis  file EX
qc. vibronic. R o SpectralCowildiatiteatandafed transition
vibronic. Zexo_zero_ /cm-1 energy of the
zero_zero_  energy, final vibronic
energy fcht.zero_ spectrum.
zero_energy,
zexo_zero_
transition
qc. vibronic. nE Tt R | vibrationtanda#hlf-width at
vibronic. line_width, cm-1 half-
line_width fcht. hwhm maximum
used to
broaden the
final vibronic
spectrum.
qc. vibronic. 7% VibronicEgafsition vibratioatandaRélative
vibronic. transition. cm-1 transition
transition. energy, energy with
energy fcht. respect to the
transition. 0-0 transition.
energy
qc. vibronic. 7% VibronicRpectitadin teiimiayion tandatdne intensity
vibronic. transition. for each
transition. intensity, printed
intensity fcht. vibronic
transition. transition.
intensity
qc. vibronic. 7% VibronicTRaisiion vibratioatandaRédw Gaussian
vibronic. transition. DipStr value
transition. dipole_ for each
dipole_ strength, printed
strength fcht. vibronic
transition. transition.
dipole_
strength
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Requiredlinimum
Canonical Dimensionanal- pro-
name Alias Shape Axis / unit ysis  file EX
qc. vibronic. TextSeriébronicEFaiEsiion vibrationtandaiditial-to-final
vibronic. transition. vibrational-
transition. assignment, state
assignment  fcht. assignment
transition. for each
assignment printed
transition.
qc. vibronic. J¥%1  VibronicSypetmal(PaiiatitatandaEhergy grid
vibronic. spectrum. /em-1 of the
spectrum. energy, broadened
enexgy fcht. final vibronic
spectrum. spectrum.
energy
qc. vibronic. J¥%l  VibronicSyeetmaliRtdimiayiontandaddK intensity
vibronic. spectrum. column of the
spectxum. intensity_ broadened
intensity_ ok, fcht. final vibronic
ok spectrum. spectrum.
intensity_
ok
qc. vibronic. 7% VibronicSmatmraiiRtdibtisyion tandasimulation-
vibronic. spectrum. temperature
spectrum. intensity, intensity
intensity fcht. column, or
spectrum. the last
intensity available
intensity
column.
qc. vibronic. J¥%  DuschinsKyBéfentvibrationtandafhe-based
vibronic. duschinsky. initial-state
duschinsky. row, normal-mode
row duschinsky. row index for
row, fcht.j_ each
row Duschinsky
J-matrix
element.
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Requiredlinimum

Canonical Dimensionanal-

name Alias Shape Axis / unit EX

qc. vibronic. FF%]  DuschinskKyRéfhentvibrationtandafhe-based

vibronic. duschinsky. final-state

duschinsky. column, normal-mode

column duschinsky. column index
column, for each
fcht.j_ Duschinsky
column J-matrix

element.

qc. vibronic. FF%  DuschinsKy&téthentvibrationtandaBhischinsky |

vibronic. duschinsky. matrix

duschinsky. matrix, flattened in

matrix duschinsky. row-major
matrix, order.
fcht.j_
matrix

qc. vibronic. J¥#5)  Vibrationdt#sde vibrationtandaBhussian

vibronic. shift_ Shift Vector

shift_ vector, (K) indexed

vector fcht.shift_ by
vector, initial-state
fcht.k_ normal mode.
vector

qc. vibronic. J¥%l  Vibration#iMsle vibratiostanda¥tiang-Rhys

vibronic. huang_rhys, factor

huang_rhys  huang_rhys, indexed by
fcht.huang_ vibrational
rhys mode.

6.17 mifTLH
BaneTask HIfi 24T T B NAE M S ERE., workflow 328 50, T HHEACH, kR EE#HL,

FERE, &

LIS

THEENR:
*» banetask: P case f#H7 .bt/ .projbt, &I A, pre_comd/comd 5 .bwrk; L5

AH: banetask case.bt, banetask case.bt --comd-only,

REBAFHSHRAEFILL, FARAORZR—-EHRLE, 45REERN DSL iRk

« btrun: 4% .bwrk, $825/7E%/kick workflow, tHZ#FET <type>.conf FUE (T

%

EAL; iR

AO: btrun kick --path ./demo_project,

* btdb: [F* records/*.json, $1T SQL. {EEAEMRIR . T Obsidian ZEiCH., I
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H compare; #%IA\[1: btdb case .... btdb project ..., btdb compare ...,

* btool: BMEFE, project HLELE. k. #fL /TR, FEJRIT. fieke DSL; HivR
AH: btool project ..., btool template ..., btool expand ..., btool
explain ...,

e btc: M .btc BARPLEEE case B¢ project H4E; HAIA[I: btc template.btc --
geom a.Xxyz,

* btproc fork collect: ML | Pl REH extra.yaml FgLES; A L:
btproc fork collect xyz cluster.xyz --as cluster,

* btool lint: Xf .bt XfHiE-SKE; MBI AL btool lint ./cases,

* btproc result: M\ HEMEIL /5% | TDDFT 45 55 A\&5 S BER ; B A\ [ : btproc
result extract opt.log ...,

* btproc atomvec: 4T per-atom [AIEIREHE A .bane.values.kv, A[FH extxyz;
HAI A\ [1: btproc atomvec eval --dsl "charge.avg = mean(a:charge, b:
charge) --out avg.extxyz",

* btproc method: M{ESHiIA. manifest F12% FEA A T7 %% Markdown / JSON; HAY
AH: btproc method generate --path ./case --task-file case.bt,

« var: 5 YAML &5 .bt kL EME; HAAM: var read define:func --
file case.bt,

6.17.1 banetask

banetask fi##ft .bt/ .projbt, AMEMEFHA. pre_comd/comd #1 .bwrk, FHHIT
£:55 A IR Derive DSL 5 Plot DSL, 837 .btder / .btplt BIAMH R — AIE1T,

6.17.1.1 HiLSHAMKIE

banetask [options] [path]

path AJHY:

« .bt 2 .projbt Xf;

s UEESSUHRIER;

» JH37 .btder B¢ .btplt XfH,

HE path B{# ] BANETASK_TASK_PATH, ZECE NI Y a1 HS, HREAZEH
B .bt, T HMEAH — MR,

M7 .btder/ .btplt M5 — P58 bt M TRI—HZ; MEHFYRIZAEA D .bt,
HMTETEREBCMESS X, . btdex ERINEA derive-only X, .btplt ERIAZEA plots-only
#; --explain-derives I - -explain-plots 775N R EREAKE

6.17.1.2 @ FHE

T Th
-h, --help SRE,
-v, --version TRBRAS 5 HER.
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il

ih

-1 <path>, --1og
<path>

-d, - -debug

--quiet
--no-color

--comd-only

RS N— M ERHEXH, KIGERT% BANETASK_LOG_
PATH 51155 HERLNIALEE,

& DEBUG il &5 fFHE; BIAHEHAN banetask_debug.
log.

7l e R SRR R AT, X HEMNARZE,
=4 ANSI Fifty; ¥R5E45 5 NO_COLOR th& <At

Hill# pre_comd / comd; TAEKRHKKE bwrk, TMEK bt.
status,

6.17.1.3 Plot j%i

Ll Th
--no-plots AoTEES %plot / @plot,
--plots-only HMNEBESERAERE, NESITEES,

--plot <name-or-
id>

--rerender-plots
--explain-plots

--gnuplot <path>

HbE—1El, £ HNEID i/ task:plot; ZERW HFIAS,

ZMEE A plot fingerprint, E 1A renderer,
R BT S AH. o TR SRR, AR, e,
f6E gnuplot AJHAATSCHF, 78 &% BANETASK_GNUPLOT,

6.17.1.4 Derive %

JETR

1

--no-derives
--derives-only
--derive <name-
or-id>
--rerender-
derives

--explain-derives

AT @derive,
HMNEEESEERINIT @derive, FHERTHETSS,
HIST— derived result block,

ZI&EA derive fingerprint, FE#HiiHEHHS H sink,

i, s5RBEMRRR, FRIEM sink TR, ARREER, A5
[ 78

6.17.1.5 BiNASHIN

PNIIHE SR TR :
¢ --no-plots 5 --plots-only, --explain-plots & --plot;
» --no-derives 5 --derives-only, --explain-derives. --rerender-derives

--derive;
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+ --comd-only 5{Ef plot-only, plot-explain. derive-only B¢ derive-explain f&;
» --plots-only 5 --explain-plots;

* --derives-only 5 --explain-derives;

« plot-only / plot-explain 35 derive-only / derive-explain %5,

FRIZFAVAIESZ DA Bl

+ .btder REES --plots-only, --explain-plots, --rerender-plots B¢ - -plot 4
a;

» .btplt 785 --derives-only, --explain-derives, --rerender-derives B{ -
-derive 5,

--plot, --derive H[RMIXSM artifact; AR A only/explain NN, il S5 HERAT)
FRHRIATAT, fingerprint v, FHiBHATXBRILARZE(LAT Derive/Plot; XA --
rerender-* T]5EH|EE,

6.17.1.6 54l

banetask case.bt

banetask ./project

banetask case.bt --comd-only --no-plots --no-derives
banetask case.bt --derives-only

banetask case.bt --derive activation --rerender-derives
banetask case.bt --explain-derives

banetask case.bt --plots-only --plot energy:barrier
banetask case.bt --explain-plots

banetask analysis.btder

banetask figure.btplt --rerender-plots

6.17.2 btrun

btrun 228 .bwrk workflow, JEREHEMIA, BEHEARZETFRA, HEBHAM S AN
1 SSH/rsync remote profile, JEEI%EE DA execution target BN S ZBIAM runner, &
Hl scheduler 1 remote profile, F &1 target ILAC queue, HJEHIE backend,

6.17.2.1 mLHE%

btrun kick [options] [path]

btrun submit [options] [file.bwrk ...]

btrun render [options] [file.bwrk ...]

btrun task [options] [input_file|input_dir ...]

btrun queue run [options] [--once|-1]

btrun queue status

btrun queue list|ls [STATE|--state STATE] [--json] [--no-remote]
[--cached|--no-refresh|--refresh] [-o|--format FIELDS]

btrun queue sync|retrieve|pull <jobid...|all|--all> [options]

btrun queue cancel <jobid|prefix|all> [--force|-f]

btrun queue kill <jobid|prefix|all>

btrun status <local|slurm|sge|pbs> <jobid> [options]
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btrun cancel <local|slurm|sge|pbs> <jobid> [--force|-f] [options]

btrun backend list
btrun init [options]

btrun setup [section [name]] [options]

btrun help [command]|conf]
btrun <command> --help
btrun --version

kick Jo1E HFRERIRIZAT banetask (AIIRENZFEREED), FIRIIHFERAERLT - bwrk, submit
BERETE bwrk; BIESCAFERIEITH - - path BT H . render HUTRIFERT target / queue
EEAE A S BlbrE e, (AR, task REE bwrk, MiZEH <type>.conf, #i
AR task .manifest. json B7HIE job,

6.17.2.2 %Y target EHIE

XEETH T kick, submit, render, task; status. cancel, queue sync 1 H

5 backend/profile & A S HIIET,

Ul

-b <name>, - -backend <name>

-L, --local
-S, --slurm
-E, --sge
-B, - -pbs

-P <name>, - -profile <name>

--profiles <a,b,...>

-D <dir>, --profile-dir <dir>
-q <name>, - -queue <name>
--auto-target

--no-auto-target

--no-local

--selection-mode <mode>, - -
selection <mode>

--health-check

--no-health-check

- -explain

backend I JE8%: auto, local, slurm, sge. pbs,
auto KM EHATH target,

IR ARSI A-BAS target.

HARH Slurm target, fif remote profile; AT
2% Slurm % F i,

H~H SGE target,

H{RH PBS target,

HeFF— profile, Z#¥F profiles/<name>.yaml 5
backend F H FAf 5,

21> profile fEyfgifeit, FHZIEHHY profile FiAfL
79 case route, THES --profile [N,

87 profile H%.

Z3K queue 44, alias 5Y native partition PCEL,
FVFEIRA UL RN B 3% remote profile,
AYRIE A < 41 BTRUN_ALLOW_AUTO_REMOTE /& FHHY
AR HAER

HERRA I SZ-BAA] targets,

fZiZHE: local_first., remote_first, best_
fit, first_runnable_by_priority,

ERR1IEIL SSH A1 remote scheduler Y submit i
A\

~o

AR A K] profile 1Y remote health check,

HiH target KIEER. queue VLR, WIRIELRIA, B
N RIS TR R 2 H

233



BaneTask #X{1H+H

6 B

il

8

-d, --dry-run
-k, - -keep-script

-p <dir>, --path <dir>

SERUENT, ERRRIIA S, HRER,
FRE4E A wrapper 5 scheduler submit scripts

kick FEREETR, BY submit/render /task AUFFH
FE1Zo

Al — IR TR R 2 M 0 baME, 42 - -name=value; T ZHNIETULREZHEMNA -x=

value,

6.17.2.3 AHupAF S H B

JETR

-C <n>, --cores <n>

--gpus <n>

--gpu-ids <ids>

-w <sec>, --poll <sec>
-F, --follow, --tail

- -verbose

- -detach, - -daemon, - -
background

- -foreground, - -no-
detach

queue run FYAMLEARZOEL; 1E task H1, R4 - -task-
cores INYENEA job BIROEE 55

A runner ATV E GPU E4; 7€ task H7&E & job GPU if
Ko

AL GPUID, fl@e. 0,1,

runner ¥ iARIRE, HANIER, ERIA 5 ),

£ 4 1% ERRE local job /Y .out / .exx,

it 5E% job ID, TAEHS%. stdout/stderr B{ZFI5ERRIER,

queue run PUGETTRIBIT; HT kick/submit / task I,
ERJHERNIR 22 5 R 317 & runner,

R P4 EANEVE IR BER detach,

AHARAZSAE job TAEHFEE T .btq workflow, (TG EZEEIEE, EIFLMH
74, BAFIHRAFCEY BTRUN_QUEUE_DIR, HXHY BANETASKQ_DIR, HJ5f#if ~/.bane/

N H

taskq; HH#% pending. running. done, failed. cancelled {R{FHZIIZFTEIAF job
ik, PAFIBIAS TIEESHH . btg FHEIN,

runner BANMEAH RZEFHMFIT, START [TR/RES 44, job ID KEE. E77BECHI CPU/GPU Al
PID; DONE / FAIL 1THomiBHASANFERS, RIESSIE BN stderr X445, Bil4N:
[btrun] local queue: profile=default pid=17916 capacity=8C/1G[@] poll=5s

[btrun] START opt_ts_ts_guess [65aa78] 4C pid=34864
[btrun] DONE opt_ts_ts_guess [65aa78] rc=0 31s

T R AA SRS AR ABOR TR (E ] - -verbose,

6.17.2.4 btxrun task

btrun task [submission-options] [task-options] [input_file|input_dir ...]
btrun task [submission-options] [task-options] --path <dir>
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btrun task --list-types [--config-dir <dir>]
btrun task --help-type <type> [--config-dir <dir>]

6.17.2.4.1 task %W

JHE T 1TH

--config-dir <dir> {67 <type>.conf H3,

-t <type>, --type <type> EAUTERA,

-0, --0rca --type orca 544,

-g, --gaussian-origin --type gaussian_origin Y54,
-n <n>, --task-cores <n> £~ job [ CPU B0¥K,

-m <mb>, - -memory <mb>, - - A~ job WENTE, B MB,

memory-mb <mb>

-X <arg>, --extra-args <arg>, --

ext

--p
<na

-r’

--file-mode, - -no-raw-mode, - -

no-
-f,
-a’
-1,

-H <type>, --help-type <type>

ra <arg>

ost-var <name>, --post
me>

--raw-mode, - -xraw

raw
--force
--recursive

--list-types

B N ${EXTRA_ARGS} / ${ARGS} MM IS FATH,

FaRJFIBM <type>. conf HREIZERE X<
FrBL

A BFRIEN— raw task, TEZEERITHH
A

s @ f A SRR, RIERCES T RAW_MODE=

true,

Pt EF R 5L,
AR BUARE— R,
HIHBCE H R HRRIESS R EIR H,
i HEZ SRR R T B AT AR AT 45 SR 5 R i

Ll

1

ES5 AL LA MILSCdfiE :
-t/ --type;

gaussian,

task.manifest. json /] program_params.prog;
manifest [ program_type;

xtbgau {E xtb HUEIAGIF, BLE HR% DL NF &K

. --config-dir;

2. BTRUN_TASK_CONFIG_DIR H&{2%11%;
3. BANETASK_ENVCONF_PATH %1255 ;
4. ./envs. ./conf/envs. ZZXEHFEER ~/.bane/task/envs,

manifest AL DA NP 7B

« MIANSHH: input_files. output_file_name;
» f2/¥: program_type. program_params.prog;
« 2% program_params.args. program_params.extra_args;
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» CPU: nprocs. nproc, cores, cores_pre_node, cores_per_node;

» AI7#: memory. mem, maxcore;

* GPU: gpus. gpu_mem. gpu_type,

CLI {E7& &% manifest FIFCEERINME, %A manifest i, Gaussian/gl16 fii AHHY %nproc-
shared. %nproc, %mem, PAK ORCA ¥ii A\H Y %pal, !PALN, %maxcore 2xF T VRN, i
Wit O/ ENAERE, FHTEIBNI 2, - - force Al 5,

6.17.2.4.2 <type>.conf XX
<type>.conf [FIl 32 £fbR & KEY=value F raw section:

[main]

DESCRIPTION=Gaussian via gl16

SUFFIX=gjf

OUTPUT_SUFFIX=1og

CONF_CORES=32

[ENV_SETUP]

source "$HOME/apprepo/gaussian/l6/env.sh"

[RUN_CMD_TEMPLATE]

gleé "${ACTUAL_INPUT_FILE}" > "${ACTUAL_OUTPUT_FILE}"

¢ [main] N} raw section ¥M KEY=value @8 NbrE. 1T # )8 T{EII—EB5),

section,

[NAME] 625 5 —1TF NS 1 500G, HIGHIIRIGZ1T AR & NAME, HE R —1

ENV_SETUP TEE a2 HIHUT;, THNBENAIE .,
RUN_CMD_TEMPLATE 2F &4,
£ [NAME] #RAJH - -post-var NAME B/,

« 5| SHEERNZITRE R T raw section ZMRYBCEE,

R
7 X
DESCRIPTION - -help-type Z RV,
SUFFIX YRR AT ; 5 INPUT_FILENAME H 5, PiEERseitZRIA

INPUT_FILENAME
OUTPUT_SUFFIX
ENV_SETUP

RUN_CMD_
TEMPLATE

CONF_CORES
CONF_MEMORY

CONF_SPAN_
NODES

inp,

R AIE basename RIS EE X4 ; 5 SUFFIX B %,
FiHHE G2, BHA log,

IBITHINRE ARG

e U
BN job BB,

ERINEE job N1, BAf7 MB,
RGBT R, task BAEKIA false,
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H X
RAW_MODE T A PANEH H %2 raw task,
ARRAY backend ZHii Y scheduler array K7/,

USE_ABSOLUTE_ true IEIHREZ AT 5 I sE 88 fm A\ HH %12 false B UL e fF44,
PATH

AR BAfH ${NAME}; $NAME Hir[iRB], AT EMRE:

i {1

${ACTUAL_INPUT_FILE} ¥4 USE_ABSOLUTE_PATH Zb3 & 1% NS 1R S0 44
$ {ACTUAL_OUTPUT_FILE} ¥4 USE_ABSOLUTE_PATH Zb3 5 %t BS 1R l Se - 44
${ACTUAL_INPUT_FILENAME} #i A4,

${ACTUAL_OUTPUT_ LR Ra ==

FILENAME}

${ACTUAL_INPUT_STEM} EHEERHHA stem,

${FILE_NAME}, ${BASENAME} %A stem Y54

$ {WORKDIR} job TAEH %,

${CORES} R job FZDLEL

${EXTRA_ARGS}, ${ARGS} CLI 5% manifest F2 LRI INS%L,

${TYPE} TS,

btrun help conf STELfkH R —KEXS%E,

6.17.2.5 AHi 5\
6.17.2.5.1 queue run 5 queue status

btrun queue run [local-options] [profile-options] [--once]|-1]
btrun queue status

queue run 83— runner, 1% CPU/GPU & &/53)7[ia17H pending job, [BIUE A
2, 4 remote record FPRSEFFHE, BAFINZEIRH; --once/ -1 FRRTEM—IRAE
HIEEEH, queue status Rt A pending. running, done, failed. cancelled
B,

SSH/rsync remote record PAZf .bane/run/chain.status.json f1H5| [ task sta-
tus MG SCIRAS, A scheduler query_cmd HJ5E workflow 2 &G 52K, B X4E/E, runner
A]Hi[E] Results/, .bane/store/, .bane/cache/snapshots/, .bane/xrun/ N{E%HEH% .
env, ik workflow F2E chain 52845 Y FTESSEHIA RN AT E chain SRR BRI
HEARIMATS,
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6.17.2.5.2 queue list

btrun queue list|ls [STATE]

btrun queue list|ls [--state|-s STATE] [--json] [--no-remote]
[--cached|--no-refresh|--refresh]
[-0|--format FIELDS]

ZRINEE local 55 remote record, FXf remote/running fi— X = HTCEHE IR ASRIHT ;
REAE list BB artifact, - -cached/ - -no-refresh HIEEUAHIZEE, - -refresh BT
JERIFET, --no-remote HEFR remote record, STATE I’ NHE—NMiBESE, WAJH --state
[ -so

YA E I E 52K HAFH B remote job B, %2 H &< 18 A2 &2 BIHRAT sync;
EZ B AIEFTEDA[HAATHY btrun queue sync ..., --json TilkiZIER, HARES --
format / -o [AN i,

- -format FE2 Ik B

s ¥

default id,state,backend,profile, pid, exit,name,workdir

short id,state,pid, exit,name

paths id, state,name,workdir, source

wide default FEXEHREH B 0, AEUT,

all id,state,backend,profile,native, pid, exit,name,workdir, source,

queue_file,remote, retrieve, enqueue,start, finish

FERLUESHTHE, AIE field:WIDTH; BEJE 0 RoEMT, BRETBABUINTIN CR B 2
e FEA G

MR IS

id jobid, job_id
state st

backend .

profile c

native nativeid, native_job_id
pid 7

exit exit_code, xc
name job, job_name
workdir work_dir, cwd
source source_path
queue_file queuefile
remote 7
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MEF R IS

retrieve needs_retrieve, sync
enqueue enqueue_time

start start_time

finish finish_time

JSON BHH I NN REE 15 id, state, backend, profile, native_job_id. job_
name.workdir.source_path.queue_file.remote.needs_retrieve.retrieve_pending.
retrieved; H{EMITHE semantic_message, last_error. pid, exit_code. enqueue_
time, start_time. finish_time,

6.17.2.5.3 queue sync, BUH5ZIk

btrun queue sync|retrieve|pull <jobid...|all|--all>

[-b|--backend <backend>] [-P|--profile <profile>] [-D|--profile-dir <dir>]
btrun queue cancel <jobid|prefix|all> [--force|-f]
btrun queue kill <jobid|prefix]|all>

sync, retrieve, pull Sy, HTHEGH SIS BAFFZ ) remote job, %A H—1
BEZ 5% ID [ AIZEN HANHEIEACIC K ; all/ - -all AR RFFA IE 5%, queue cancel HX
THVCECRY local HEBABIZTTIES; - -force s, queue kill (AT oilEIH,

Ji/Z btrun status <backend> <jobid> 5 btrun cancel <backend> <jobid>
BRI TiE backend/profile Y& M EEH AT ; remote profile KB status AJLAEH
query_cmd, 5 queue runner (35 SCIRZSHIWTAE,

6.17.2.6 btrun init

btrun init [options]

Za2 M A scheduler queue/partition 541 CPU, AIfE, GPU, 4% scheduler,
profile, queue, route & profiles/local.yaml, BRIABCEMR N ~/.bane/task/btrun,

JEI 7h

-0 <dir>, --output-dir <dir> Bl EAR H 5%,

-P <name>, - -profile <name> profile / cluster 44; RGN E AR,
B FEF| default,

-b <name>, --backend <name>, - - slurm, sge. pbs 8( local; ZEKIA slurm,

scheduler <name>

-S, --slurm %% Slurms,

-E, --sge %% SGE,

-B, - -pbs %% PBS,

-L, --local AH B %S local backend; --local=

<mode> NIi% & local target mode,
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Al Th
--queues <a,b,...> Hi%4%4 M queue / partition % F BT queue

--no-discover

--local-target <mode>, --local-
execution <mode>, --local <mode>

--enable-local

--disable-local, --no-local
--local-cores <n>

--local-memory <size>, --local-
memory-mb <size>

--local-gpus <n>
--local-gpu-ids <ids>
--local-reserve-cores <n>

--local-reserve-memory <size>, --
local-reserve-memory-mb <size>

--local-reserve-gpus <n>

-y, --yes
-f, --force
-d, --dry-run

2RI,
F217 scheduler discovery @4,

auto. enable. disable,

EAE RN profiles/local.yaml H5H
local target,

£ local target,
SRR A CPU 0L,

BHEAHNTG; B35 MB #U{EDL 2566,
262144M FHRAN XL,

% GPU H&,

% GPUID 5%,

M local JEEAEH R,
M local JHEAEHRENTE,

M local WEAEHIRE GPU,
A2 B2 AR ME A BROINE,
B O AR,
FTEMRAE R SO, NE W,

K Z| AA] Slurm/SGE/PBS & 1 uiiif}, auto & ML AN ST s AE ] local target;
AAG M ZNAAH] scheduler H ¥ 5 1] F 3 A local target, BTRUN_INIT_SKIP_GPU_PROBE ¥
BTRUN_SKIP_GPU_PROBE HNEM BT nvidia-smi, /5] CLI &:IHE GPU,

6.17.2.7 btrun setup

btrun setup &7 XEBHEBIZITALE, RIHT XN global, task, scheduler, profile,
queue, route, local, paths fl init; XN ARERZF R, HIFRXHERIATTMNE
AR AN, --no-create R MMM EEIETE; --print-path HIE/REETR, --1list 5l
HATHP X C AR E, BREER. MESNIEROETIE 4 F “btrun setup 77 XALE”

K btrun setup --help,

btrun setup
btrun setup task orca

btrun setup queue cluster --editor "code --wait"

btrun setup paths

btrun setup init --yes -P cluster --backend slurm

6.17.2.8 target. route 5% JFHHT

+ -S/-E/-B 2 backend W&, NERAHAFIEXS M scheduler; remote profile /3R] A

J*ZH_E,O
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« R &R backend/profile i, remote profile BRINAZS 5% I; --auto-target B¢
BTRUN_ALLOW_AUTO_REMOTE=txue A A B 3%,

* local target A 1E profiles/local.yaml 8.3\ profile H local.enabled: true
25, nHAREZSHER reserve F124 /1 running/ id5%,

o SRR REENZITH target AITEHERMELE; 7T PASZENIZITHY target 856,

* --profiles fEIELEFHEHEFRIKN A case FEMH /T, BHXIEF )G, case IREA .
btrun-route.json, JE&LfE[R—RiEMHPEH,

« case A E 2t .btrun-route. json, .btrun-route.yaml, .btrun-route.yml, 5
1E extra.yaml / extra.yml 5 btrun: /btrun_route:,

ZIRARSEN : CLI backend/profile/queue, HiX . bwrk kB backend/profile, F{X case
route, I/ - -profiles fEikitl, I IETEME, queue Hk. selection mode. profile/queue
priority 5% tie-breaker HR7E target, BTRUN_DEFAULT_BACKEND S $2f backend fm&f.

btrun:
backend: slurm
profile: beta

6.17.2.9 job H3t .env

Bash local wrapper 5 scheduler script 7EI&1T IESCHTIREUTESS H3% . env, F P X A]'S E @K
{H. export fil unset; btrun HZIXH runner H 1 & #, HHLPR/IECE S CORES, BTRUN_
JOBID, GPU #{&. GPU ID MIEA R UL, T8 NHRA B2 & HAATE T 407 job HfE, F~E[E
.env, Windows Cmd wrapper S zHEER 5 #11% 0 .

6.17.2.10 =il

btrun kick --path ./demo_project

btrun submit -S -P cluster ./case/opt/opt.bwrk

btrun render --auto-target --selection-mode best_fit --explain
< ./case/opt/opt.bwrk

btrun task -L -t gaussian --path ./cases -a -c 64 -n 16

btrun task -S -t orca moll.inp mol2.inp

btrun task --path ./case-with-manifest

btrun task --list-types --config-dir ~/.bane/task/envs

btrun task --help-type gaussian

btrun queue run --cores 64 --gpus 2 --gpu-ids @,1 --poll 5
btrun queue list --state done -o id,state,name,workdir:36
btrun queue list --json --cached

btrun queue sync all -P cluster

btrun queue cancel abcl123 --force

btrun status slurm 123456 -P cluster

btrun cancel slurm 123456 -P cluster

btrun init --yes -P cluster --backend slurm --local-target disable
btrun help conf

6.17.3 btdb

btdb B case / project Z5REWRE, RGN, TAHMKE. EFHFHT. Obsidian FHAIF
A28 btdb 38, BAEERS I TIEHBERE AT .bane/cache/project.db; HRiAHELA
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Pl .bane/store/recoxds/. .bane/store/revisions/ fll .bane/store/objects/ ik,

6.17.3.1

btdb
btdb

btdb
btdb
btdb
btdb
btdb
btdb
btdb
btdb
btdb

btdb
btdb
btdb
btdb
btdb

btdb
btdb
btdb

btdb
btdb

R

case <command> [options]
project <command> [options]

case|project
case|project
case|project
case|project
case|project
case|project
case|project
case|project
case|project

case|project
case|project
case|project
case|project
case|project
archive info
archive
archive

compare
project

init [--path PATH]

sync [--path PATH] [artifact-options]

rebuild [--path PATH] [artifact-options]

verify [--path PATH]

restore --out DIR [selectors] [--overwrite]

reparse [selectors] [reparse-options]

query [--sql SQL|SQL] [--format FORMAT]

export [--sql SQL|SQL] [--format FORMAT] [--out FILE]
archive create --out FILE.btdb [archive-options]

template list [--scope any|case|project]

template show NAME

template query NAME [--param KEY=VALUE]... [options]
template export NAME [--param KEY=VALUE]... [options]

obsidian [export] [options]

<FILE.btdb>|--path FILE.btdb|--archive FILE.btdb

verify <FILE.btdb>|--path FILE.btdb|--archive FILE.btdb
restore|import <FILE.btdb> --out DIR [options]

<LEFT_TASK> <RIGHT_TASK> [options]
compare <LEFT_TASK> <RIGHT_TASK> [options]

templates /2 template 1J54; btdb project compare 2= btdb compare 5
%, obsidian export #fJ export A&,

6.17.3.2 TERIBS AL AT

case #3Z case IRH . case WIEEMES HREL bt X, TEX[A FEN case IRE %,
project 3 project fR EH3%. project WIEEIRIZEK .projbt X, THSM EENE
& .projbt i project fRH%,

--path ATHT I case / project i<, 2L HIEZ — P ATIEIIGHIA EIKZ, N
G SQL. BARSEFNRRIZIRE, HIMUHAEE LA - -path,

init HAIEEITFR SQLite schema, sync T &R ; rebuild MIFRIRA: SQLite &
5]J5, M current records. revisions FlA] &KL EHELRT], FHMIEREFA records.,
revisions BY objects.

query, export, itk query/export, Obsidian export #l compare &=5EFIF YHi1EH
B, EEEET B current records 5 B34 revisions,

6.17.3.3 case / project il Jl %
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il (P

--path <path>  #5%& case/project #&{%,

--sql <sql> query / export [ SQL, SQL HRI{ENE—MIBESELH,

--format table, tsv. csv, json B markdown, query #Xi\ table; export
<format> WA csv; Bitlan > BRINE AR B 5 RS

--out <path> export / template export HJFIHI>ff. obsidian export/

restore WHIRE®, B{ archive create fJ .btdb it~ ft,
export BM&INZATIERS NG BhRIER o
--no-color R DAMES — AT ;. btdb dEH H A S AR,

query fll export 7R IEZS SQL, export --format table RI#:fEMT, (H XS H
A tsv. csv. json B markdown; FFELKIHFENFH query,
6.17.3.4 [ 5 TAFIRSIZ
PANIEIAH T sync, rebuild, &EIHH[FEZ. Bitlk/Obsidian FHFIFEI A archive create
ESF ik

Ll 7

--artifacts <profile> T #4fi: none, minimal, standard. full; EKIA
standard,

--artifact-profile --artifacts 514,

<profile>

--include-native- FEAEERERANARY . chk, .gbw, .rwf FFEARKEUREE N

wavefunctions XA IXESAA AR A TR I,

--max-artifact-bytes BOE KT N FHRIBETH; 0 RPN/ LR, S8/

<N> AR L,

6.17.3.5 EBHMRTHRE

btdb case|project restore --out <dir>
[--run-id <id>] [--case <key>]|--case-key <key>]
[--artifact <key-or-role>|--artifact-key <key-or-role>]
[--overwrite] [--path <path>]

TG 455 4% case. task, run FIJFIARHNBEIRAEL, RIS ATHS:
e --run-id JAPKE—" run;
» --case/ --case-key K& —"" case;
» --artifact/ --artifact-key % T} key 5K role Jd7i&; ZIETIH X restore HRY;
« MNAERCHEXMFE; - -overwrite VPR H R XF,
restore XEFIEIRE, REMNANETUINREMRE CELFICN T, ERETIR
btdb archive restore: HERIEELEURE, EHEME— M btdb X,
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6.17.3.6 HEPIEHTIIREE R

btdb case|project reparse [--path <path>]
[--Tun-id <id>] [--case <key>]|--case-key <key>]
[--result-profile summary|standard|full|--profile ...]
[--no-opt] [--no-freq] [--no-tddft]

reparse MEARH output.primary IB1T Y HIERMHTA, CHPEFHA current
record fR1#4 revision, B FHH 4 A1 record, BRIARSNIA full, FHEHML. iR
TDDFT f##7; --no-opt. --no-freq. --no-tddft AJHISEHIN N5, - -profile & - -
result-profile 54,

6.17.3.7 fll/d case / project HF%

btdb case|project archive create --out <file.btdb> [--path <path>]
[--artifacts none|minimal|standard|full]
[--include-native-wavefunctions] [--max-artifact-bytes N]
[--no-recipes] [--no-published-results] [--no-workflow-context]
[--overwrite]

AT R RPN AR, IRRAAAZE Z1IP64 &4y, B2 current records.
revisions. HIICSRATIAR) SHA-256 W5, DPAURAZIETINARINE :

« BINLE Results/Recipes; --no-recipes HEFRE;

» BXAELE Results/published. json BERFERSCH; --no-published-results HE
BREAT;

« BAEERTHKTE bt/ .projbt F LAER L N3, --no-workflow-context HEBRE
7;

* SQLite 5[, PR, BAFIRSHEALST T AR RS AN A4

s MINTEZEHE .btdb; --overwrite HXf restore fl archive create B,

= --no-* JAMIET A R VFH T archive create,

6.17.3.8 Ti2 .btdb IHF5@H%

A BT 17h

archive info E btdb. json H /R archive ID, fERIR, G
[H]. producer. NAMREHMFZESI, ~HE
payload,

archive verify Fe45 ZIP CRC, manifest 25 H K/, SHA-256 Fl
manifest content root,

archive restore IR S 23 H %o

archive import archive restore HEKIKE 74 ; FRETICREIF
ZPA B

<file.btdb>, --path <file>, - Z=FEMHHTERRTIE,

-archive <file>

--out <dir> restore [ import HFEM HIRHZR,
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A B 175

--overwrite R E R E R EA X

--no-rebuild HRH A EHSE, AEE .bane/cache/project.db,
--materialize HERT|G, FIMEEEIC LA E E] Recovered/,

e --no-rebuild [AIF,

info /[ verify T2 IKE L FIEDL,
6.17.3.9 iR

btdb case|project template list [--scope any|case|project]

btdb case|project template show <name>

btdb case|project template query <name> [--path <path>]
[--param key=value|-P key=value]... [key=value ...]
[--format table|tsv|csv|json|markdown] [--out <file>]

btdb case|project template export <name> ...

B A KNG AU, E TS FRILEIH 1k, - -param/ -P AJEE ; R /5HIH key=
value MBS, BEERMFE—key N, [FEBZAE, query BESMER; F5E - -
out G A5, export 5 query {HH[F— AT AIFI P miL,

BRI T :
» latest-overview: case/project; 2% case_key, task_name, template_task_name,
limit,

+ case-report: case/project; ¥ case_key,

* task-report: case/project; Z%{ task_name, case_key,

» template-family: case/project; Z%{ template_task_name,

» matrix-slice: case/project; S% matrix_key, matrix_value, template_task_
name,

» artifact-inventory: case/project; 2% case_key. task_name,

» compare-pair: case/project; % left_task, right_task. metric, case_key;
BEFERSUH delta,

* recent-ingest: case/project; 2% limit,

template show <name> ToRbRE, TERIE. BAIMER. Z80oE . SQL HIRHAl,
6.17.3.10 Obsidian FiH

btdb case|project obsidian [export] [--path <path>] [--out <dir>]
[--paths none|relative|absolute|collapsed]
[--dataview-from <scope>]

SRS EBIEE, BRAFHE] <root>/Results/0Obsidian, 4 main.md. tasks/.
structures/. data/ fll tables/; project fEFIBIAE AL index . md,
s+ --paths #ZHIEXHE IR none R, relative fEHHEXE&{E, absolute fiiH
#uXti&12, collapsed #T& T ~; ERIA collapsed,
+ --dataview-from % B4 KA Dataview FROM JEME, DL #, " 8¢ [ FFSLAYME EAEE
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; HAMETZ vault XHFEERZINE1S, ERIA #btdb,
6.17.3.11 {T-55+ahknLti%

btdb compare <left-task> <right-task>
[--metric <key>] [--path <project-dir|file.projbt>]
[--format table|tsv|csv|json|markdown] [--out <file>]

ZRIA metric 7y energy, metric key HEEEFRE . PRIk, RARNEFR; BEES)
HiEAEH, Hhkey M values_json B3EHL, --path A[{ENFHMESZERN—MLESE,
IRINFH MR IR RS, A - -out JEE A,

6.17.3.12 B S5BHIRE

o verify EHIFEEIEEH D OHFICN LI SHA-256 HREF 1, BEARRERD. [
HEBENR, FHEMAH records B FEiz1T sync,

o ITEERSEGERIREIARE; [P, IKE. EFMEiT. Ao B 7 SN b
IREHER, AR N TS, N EIRAG IR IR S,

6.17.3.13 5l

btdb case sync --path ./caseA --artifacts standard

btdb case verify --path ./caseA

btdb case restore --path ./caseA --run-id opt_caseA --artifact output.primary
« --out ./restored

btdb case reparse --path ./caseA --run-id opt_caseA --result-profile full
btdb case query --path ./caseA --sql "SELECT task_name, energy FROM

< task_flat_latest"

btdb project template show compare-pair

btdb project template export compare-pair --path ./demo_project \
-P left_task=opt -P right_task=td --format markdown --out compare.md

btdb project obsidian export --path ./demo_project --out ./vault/demo_project \
--paths collapsed --dataview-from Projects/demo_project

btdb compare opt td --metric energy --path ./demo_project

btdb project archive create --path ./demo_project --out demo_project.btdb
btdb archive info demo_project.btdb

btdb archive verify --archive demo_project.btdb

btdb archive restore demo_project.btdb --out ./restored_project --materialize

6.17.4 btool

btool ALFEIAR, project BHZE, L& case #fE. L. DSL v2 #UL/ 1T/ FEIT.
SRS E, BIRERD. &R, IREMETFRSHE btdb 7AF,

6.17.4.1 MiZR%K

btool <command> [options]
btool help <command>
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btool template <list|categories|merge|variable|interactive> ...

btool project <init|add|update|rebuild|exec|collect> ...

btool rename <task.bt|task.projbt> <old> <new>

btool fmt <task.bt> [-o FILE|--in-place]

btool migrate <task.bt> [-0 FILE|--in-place]

btool expand <task.bt> [-o0 FILE] [--expanded]

btool explain <task.bt> [--task NAME] [--format text]|json] [--expanded]
btool lint [--strict] [--quiet] [--format text|json] [PATH...]

TZEm2 A project T EEZ LI R4, B0 btool proj co ... EMT btool
project collect ..., HIZRFEINULACZMan QN SR, SHATHEN,

6.17.4.2 B4

btool template list [-d|--dir <template-dir>]

btool template categories|category [-d|--dir <template-dir>]

btool template merge [-o]|--output <file|->] [-d|--dir <template-dir>]
< <template...>

btool template variable <task.bt> <var-template>

btool template interactive

« list ¥|HifEH; categories/category %2554,

o -d/--dir BEMERER, EI&E{#H BANETASK_TEMPLATE_PATH, FEEIEZ] ./conf/
bt_templates,

« merge 2/ DFE MM A, BRINE merged_task.bt; -o - ShrfEkH, BRI
Bt 5 AR IR EAEZ,

* variable RIBEHEE 55 A RS & SRR

¢ interactive R BIEFEIF A Bk, MEMHRE bt XHFLSEEHREE—4 au-
torun: true; EHHFMINE autorun Z—MJEN true; ZEFMNT default, Kt
preprocess fl FE a2 )G RVFARELAAR btrun kick,

WUZEAIAEUNT
GllEA Frane
btool -1,btool --list btool template list
btool -c,btool -- btool template categories
category
btool -m,btool --merge btool template merge
btool -v,btool -- btool template variable
variable
btool -i,btool -- btool template interactive
interactive
btool -t,btool --test YA H XA test/test. bt 5 test/test.xyz M

o
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6.17.4.3 project %

btool project init

btool project add [--path PATH] [--dry-run] <xyz...>

btool project update [--path PATH] [-n|--name TASKS] [--run-comd] [--dry-run]
btool project rebuild [--path PATH] [-n|--name TASKS]

< [--run-script|--run-runner] [--dry-run]

btool project exec [--path PROJECT] -n TASKS [--dry-run] -- <command...>
btool project exec [--path PROJECT] -n TASKS [--dry-run] --cmd "<command>"
btool project collect [--path PROJECT] -n TASKS [--dry-run] <glob...>

6.17.4.3.1 BEHIE551ERE
« add, exec. collect [V --path $5Z project IRHE .projbt,
* update, rebuild JEEZZHA case HREK case .bt, A HAHIZ case,
o B - -path i, CIeEH2ATHZF M- .projbt,
e -n/--name AJEE, WAJHESHME: -n opt -n soc 5 -n opt,soc Fffr, EE LK

2KHEH,
o (1554 2FF shell XASIERL, HI40 -n ‘opt*'. -n '*', BETNINGIS, EEREHEA
shell $&#7EF,

» update / rebuild EHE -n NIFEARZ BEARIESEE; exec/ collect BAEREAH -n,
o --dry-run HFTEDHN], MEBCHFEHITIZ
6.17.4.3.2 project init
project init 7£47iHRA A OIE project:
1. 1ZEX BANETASK_TASK_PATH fEv HArfRH R, @71 project name;
M HTHFIESE bt/ .projbt f&i;
HH .xyz, .gjf. .com, .inp. .log. .gms JL{AISZPF;
| project H3%. <project>.projbt, 7% case HHI case A;
JREEEH LA case (bt AR . projbt AT SHEE, NREQIERF SHERZNIH
F &INCLUDE stub;
6. AT HNIZIT btrun kick --path <project-dir> btrun 2152 H BANETASK_
BTRUN_PATH,
btool -b/btool --batch Z[F—RHRIENI%,

6.17.4.3.3 project add

add [[JEIF project HHESFA—PHZD .xyz, BHNEN xyz QlE[H stem case, &L
BEAE .projbt; CFETEN case BRSSP, XS HE% -n, FHEM .gjf/.com/.inp/.
log/ .gms #IUAELITE N H project init,

6.17.4.3.4 project update

update XIEE(LSSST banetask --comd-only, HFlH pre_comd/comd, F5eEEER(T

%o

e --xun-comd TERIHT G2 BIHAT RN EEESSH comd;

o RIGE - -run-comd I, REFFEANEE BIPATEREEHAT; FHEHITSTEMATHIRY
project fRE¢ case H%’5 btool_update_comd.sh, {%iFE I [E—2 bash comd;

* btool -u/btool --update 274, HHEZHKZE. -n. --run-comd 1 --dry-run,

Gk Wb
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6.17.4.3.5 project rebuild

rebuild {EEIF R EFIEE(TES, MEAH --comd- onlyo --run-script 7£ project K E i
SERE A FIBCE R btrun kick; --run-runner ZHF|%, # case B ARUFHHZENP
¥: JoEH case, FM project #RIZ1T runner,

6.17.4.3.6 project exec 5 project collect
» exec EEMEETSS HFEPUTH—5% shell i, MPAELE -- J5, M@ - -cmd 1E
N DFIFEBRE N,
» collect \NEMEEMS HFZIME—PEZA glob VLA,
o MEEEREEEIERE, --exec, --collect, --rebuild =MEEHIZE K,

{157 file-first Hl|4

btool demo.projbt -n opt --rebuild --run-script
btool demo.projbt -n soc --exec 'cat soc*.log'
btool demo.projbt -n soc --collect '*.log' '*.png'

A3 E M THMA btool project rebuild|exec|collect --path demo.
projbt ..., FHIAEMHEZAFm,

6.17.4.4 L5944

btool rename <task.bt|task.projbt> <old-block> <new-block>

o Xf .bt, [FZEHFMES M. bt.status, EFHFR. HEXHARIK, KRPIZRLH .
bane JCEHE/IC A Results/ JRA TR,

o Xf .projbt, FEHIEEM, FHES case FIFEZALS HREMIRE T
s NEFHEXRR HREALSH AR #; IRAE SQLite RIS #iMIER, F—X btdb sync/
rebuild M4 JERYICREE,

« .bt FHRIEIA . projbt T S5ERE, 2 Hshi% project B0 H,

4

btool caseA.bt -r opt opt2
btool caseA.bt --rename opt opt2

6.17.4.5 UL 5ITKE

btool fmt <task.bt> [-o0]|--out|--output <file> | -i|--in-place]
btool migrate <task.bt> [-0]|--out|--output <file> | -i|--in-place]

o fmt L parser HY4 AT DSL, #it canonical DSL v2, RUFEEAR, RekEZEIE X
» migrate EHZ XAV G4, it canonical DSL v2,

* -0/--out/--output GFHIF; -i/--in- Place%i%‘ﬁ)\; W & RRERIRH
PR IR TR A I, SR E AR, WA

6.17.4.6 FITBYULILS At

btool expand <task.bt> [-0]|--out]|--output <file>]
— [--expanded|--matrix-expanded]

expand f##T YAML/task include, | RS2/ EL. . btlib a4 B Al @foreach, Hilll canon-
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ical DSL v2:

o BN matrix: A BAA matrix BIFRTINZHETSS;

+ --expanded / - -matrix-expanded #iHH &% matrix (£S5 R matrix:;
o RGN SN B R ;

o HHHB IR S SR, > WA SCE B SC

6.17.4.7 fRFEEDTES

btool explain <task.bt> [--task <name>] [--format text]|json] [--expanded]

explain it ESSEL, 625, TR EREITE, - - task RERE—MES; - -expanded fifi
F matrix / @foreach B /5 LS4 ; BRASAN text, json &S T EIE?, FHH %control
finalgeom i, PiRFENHIE S finalgeom, RIHZX T %source ¥ IEHURI AL LA SC

6.17.4.8 HSRHE
btool lint [--strict] [--quiet] [--format text|json] [<file.bt|dir>...]

o XHSHAME bt; HRZIBHFERESR .bt, .projbt AEH lint HiA,

=) e RESE HE T S

o« A S51TNAEFIR parser AST FIFESEE, FRIBIETEIRIN, ERELSFEN. K
%source / %when / guess 5[F. other ##/) %template. script fit/> %body, DAKA]
T2 DSL v2 i A 544

« --strict {8 warning % error i+ A\JCEFTE HIRZ,

o --quiet RTE text BAFLBIRFZIZWT; ILEHIH, FHRIBHRSTE,

» --format text NERIAANBAHEIL; - - format json ki FeEESHFIFR, 2 Wil summary,

- -quiet A JSON,

AR R error IR[EN 1, AR AL, BOBIFHMEIRAHE] bt XN, AibR

HEEIRF Y no .bt files found JFIRME 1,

6.17.4.9 545

btool template merge opt freq -o task.bt
btool template merge -d ./conf/bt_templates opt freq -o -

btool project add --path demo.projbt moll.xyz mol2.xyz

btool project update --path ./demo_project -n opt,soc --run-comd

btool project rebuild --path demo.projbt -n opt,soc --run-script

btool project exec --path demo.projbt -n 'opt*' -- 'grep Normal *.log'
btool project collect --path ./demo_project -n soc 'plot/*.png' '*.txt'

btool rename demo.projbt old_block new_block

btool fmt task.bt > formatted.bt

btool migrate old.bt --in-place

btool expand task.bt --expanded -o flattened.bt

btool explain task.bt --task opt --expanded --format json
btool lint --strict ./cases

250



BaneTask #X{1H+H 6 B

6.17.5 btc

btc AT .btc BRI H case bt Bt E .projbt WiIHM R, EEGZ—D “W
BHIdGkas” : BERT DA — O3 Bipi sl — > case, AT DATE—HE &5 # SO — IR M BObR

project ‘B2,
6.17.5.1 M

btc <template.btc> [--geom|--xyz <file|glob>]... [file|glob ...]
[--project-dir|--project <dir|file.projbt>]
[--script|--runner|--runsh|--runbat <path>]
[--no-run] [--detach]

btc -h|--help

--xyz f& --geom HJ5I4%; --runner, --runsh, --runbat & --script H54%; --
project /2 --project-dir A5,

6.17.5.2 Fix\5 geometry B
btc #% .xyz. .gjf. .comgeometry, 1% case 5 project FifffEIZ21T:

o REKXL T geometry, BHEAZAHE— LN geometry I, btc fREFH case 15,

o HERSXEAWNNKLLLL geometry ((ES¥. EHE --geom B4 --xyz) N, A=
PJ#tE| . projbt project fi)s; HINHRMEIZ NS EZK B XFE

o BRI E LATESR, BERR btc TITEHR,

« fEF—H®Y, BHEE xyz, BIHRMAEH xyz; REZEEE xyz N, AEEZ
.gjf/.com,

o M ESEEERT DA YA shell FJe N2y, W] DLERE A @R R AR 77
i BISERSAGNVERRIR R E,

» %201 2K geometry A EAMIE stem (Fldl a.xyz 5 a.gjf), btc SEEREE,
% project #IX N case HRMHR,

o 1 case HBE AN geometry XS, Hith bt 252X geometry FifE H%,

+ project BEAERERAE - -project-dir/ --project, BRiNFH HF N <template_
stem>/, EAOXHN <template_stem>.projbt, HSEA G .projbt &2, NI
M EATTE A SRR R,

* project ffi Ry =HUEE J U XA FAEE HF#S case H%, A case A#E—EM .
projbt i .bt A,

6.17.5.3 ask: ZXH. define: M5 5% &R
.btc BRIES ask: B, ATAHEFEEENNEBELEHESNEE, btc 2% ask: HFH
B H, Hla:

ask:
func: b3lyp
basis
scrf: sdd

define:
basis: def2-svp

AR :
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ask: BRI DUS B name, tHA]CAE AL name: default,

HERECH define:, MNP ESWM N YHIE, LT ask: BRIME,

JE TTY WF AR T, HiA r/ retain 2R E YH1{E,; &%E 480EESR ask: ERiA
8, WIREEIME,

bR SE TTY B, btc HEAZSH; tn] DAt BTC_FORCE_ASK_MENU=1 5]
JAFZAS H 3R,

RHE AR N B H B ME cyaml / .yml Bk, HRALS/CE BANETASK
TEMPLATE_PATH, EN[E¥%%| ~/.bane/task/bt_templates,

L EHCK A name: /description: /variables: &5, Hr variables: HHAL
M1 ask: FIBIEA SN,

REHSENRE, FEsEROEESEE IR define:; HIFEBHIEA define: B, &
TESCE TR B A #THY define:,

6.17.5.4 runner S5#iHHEm]

--script/ --xunner/ --runsh/ - -runbat Al B XIEE/GFSIFHM runner, runner AJ P42
btrun, run.sh = run.bat, EHIAFLWR:

1.

235X --script/ --runner/ --runsh/ - -runbat

2. BANETASK_BTRUN_PATH
3.
4. ~/.bane/task/scripts/, PATH 5 btc AJPUTXHFE HFX N btrun; BEERE ~/.

BANETASK_SCRIPTS_PATH Ry btrun (HRZf#iEIL=MIEE| run.sh/ run.bat)

banetask/scripts/. run.sh#l run.bat,
5 & 51|44 BANETASK_RUNSCRIPT / BANETASK_RUN_SCRIPT / BANETASK_RUNBAT / BANE -
TASK_RUN_BAT / BANETASK_RUNSH / BANETASK_RUN_SH

YA ok

o HIEHTEIRZ btrun, btc 2VEH btrun kick --path <directory>,
o BRHTEIFR run.sh/xun.bat, NEH <runner> -p <directory>,

*NFETLRA :

e --no-run HAERCSHE, BEid runner VAR,

» --detach PAZM&E 7 R 53) runner, F3ZR1RI[E,

o ZHHMR bt/ .projbt BfFFE, BEATSENSMH R EED bak. .. X

« project BRI N% case QTN .projbt AT S8R, FHFEHHFRGA L E

FFE8ER;, WESNEE N &INCLUDE <relative projbt> stub,

6.17.5.5 75/l

btc
btc
btc
btc
btc
btc
btc
btc

template.btc

template.btc mol.xyz

template.btc mol.gjf

template.btc --geom mol.com

template.btc *.xyz

template.btc --geom a.gjf --geom b.com --project-dir batch_opt
template.btc --project batch_opt/batch_opt.projbt a.xyz b.xyz --no-run
template.btc --script ~/.bane/task/scripts/btrun --detach
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6.17.6 btproc

btproc LG FRIEM. PuBiiR, BIR T M, FCclasses it &A1 iEF Ui BSR4 RAC B
e, URFRBAIGAITamLHAYN,

6.17.6.1 btproc fork collect
btproc fork collect HFi8Z2Mi XYZ i % it AT LAFIEIRE K extra. yaml HHEY

gEMMLE S, it @foreach?. %source xyz=<name> frame=<N> F %when f§H,

btproc fork collect <xyz|gaussian|orca|gms|amesp|bdf|mxrcc|maple|mopac|auto>

— <input> --as <collection> [--out <extra.yaml>] [--conv] [--xyzmeta]
[--xyzmeta-as <alias>] [--xyzmeta-field <source> <alias>] [--const <alias>
<value>] [--dist <i> <j> <alias>] [--angle <i> <j> <k> <alias>]
[--dihedral <i> <j> <k> <1> <alias>]

K FETEAA

» xyz BREEZ M XYZ,

» gaussian, orca, gms, amesp, bdf, mrcc, maple. mopac &5 MERF#H HHIEUL
Ak, FH—ANER XYZ Sl G B AR S,

« auto AT 1k T B A SUHFRHIE B AT AW AT IR 2,

o --conv A TXEREE CUERRIEE KM ; Zak TR A SC U AP ISR IC R P it A5 5
JE A B USRIE, T ELAR B H AT A R a5 44

o BRI S extra. yaml,

« #HIR YAML Cf77E, LESREHAMTER, FEERAES,

o EREEITEREPEE index 5 frame i1 1-based FEL,

+ --xyzmeta &5 NA[IK1H) XYZ frame metadata; El& --xyzmeta-as <alias> i<
X L B S E L

« AJEEEIBNN - -xyzmeta-field <source> <alias> PAMHIEEEERS) metadata FERIFE
44 ; # H source f1¥5 comment. energy. maxForce, rmsForce, maxDisp. rmsDisp.
charge, multiplicity, DA XYZ ERITHH key=value FE&,

« AJEEIEN --const <alias> <value>, {EFEI—NMEEFEEGAE—MICRE; HEFE
PRSI E A, HMEZTFRTEE A,

« A[EEIBN --dist/ --angle/ --dihedral, {EEEES. #MA. “HAFRE NE—d
Fo

ol

btproc fork collect xyz cluster.xyz --as cluster --xyzmeta --xyzmeta-as meta
< --const method "B3LYP-D3 BJ" --const temperature 298.15 --dist 1 2 rl2
< --angle 3 4 5 a345 --dihedral 6 7 8 9 d6789 --out extra.yaml

btproc fork collect xyz cluster.xyz --as cluster --xyzmeta --xyzmeta-field
< energy E --xyzmeta-field Boltzmann_w w --xyzmeta-field Cum Cum --out

<~ extra.yaml

btproc fork collect gaussian opt.log --as optscan --conv --xyzmeta

< --xyzmeta-field energy E --dist 1 2 rl2 --out extra.yaml

btproc fork collect mopac opt.out --as mopac_opt --conv --xyzmeta

« --xyzmeta-field energy E --out extra.yaml

BT EREES XS :

)
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@foreach? cluster

$opt_[cluster.index]
%source xyz=cluster frame=[cluster.frame]
%keywords "opt b3lyp/6-31g*"

@end

6.17.6.2 btproc result

btproc result HTMHEHREEGER, 5 H JSON, REFIEGEEILS, BAOTES Rk
DAL E, BEARSS T %when FraRfg bR aNEE,  thARSS T-8dE 2R A ARV e IC AR A

btproc result extract < BWAHEXH > [fE JSON XH] [options]

btproc result extxyz-kv <file> [--frame first|last|N]

btproc result list-properties [--json]

btproc result describe-property <name> [--json]

btproc result query-property <output-file> <name> [--unit <unit>] [--json]
SRS SrAUL N

s -0, --opt: FEEULMEER.

o -f, --freq: IERBUIREE.

o -td, --tddft: fEEURAS. RIBIER B EPUERS (SOC) EE.

» --profile <summary|standard|full>: JEZEMIELE RN, summary RIRBERALE
5% ; standard (BRIN) EREEPUBKIFTIE AT, EAEHIREHE; full FMETE

£ 3

SHRARLE S, &S H TR LIS,

« --meta <file>: &7 banetask 37T EHE JSON,

« --extra-kv <file>: &IFHFHFEER kv, FHFRINEAPIRS IR,

« --record-kv <file>: &7F record-only #M7¢ kv,

o --values-kv <file>: H Niz{T7H] values kv, & atoms.N.* ZE4ikiEFE,

« --extxyz-kv <file>: M extxyz per-atom JE& i kv 1T,

o --frame <first|last|N>: 25 --extxyz-kviEfmi; e 1 J74R, BOAEHRG
— i,

o --db-kv <file>: B NEFER kv R,

+ --db-snapshot-copy <file>: Fi/NE —#HrEErRzUIREIA,

¢+ --db-record <file>: H AMEILICF JSON,

+ --db-ready <file>: 5 A ready tric XfF,

+ --list-properties: #|Hi&i— QM @, B shape. YHR4EEE, FITEHALAIF 51,

* --describe-property <name>: ViHH—MHITEEMEG%, H O RIFRBETANA,

+ --query-property <file> <name>: B MNE Lk HERTRUNIRES)TY; A]H
- -unit FHGRA AL,

#hFEWRH

o B MIESEERMABEXXE; E MBS Z AR JSON Hitiseft,

o QEFEHT— --db-kv, --values-kv. --db-snapshot-copy. --db-record & --
db-ready, BFM=AZNEH -o. -f Al -td =KEEL,

¢+ --record-kv iESE N AFEH AIREILSE envelope, [HAFRES R RN RRG 4SS
EFEE, BlanETFHR, FrEREEEIMI AR, --values-kv 2 payload H1#Y
Al ¥4k scalar values 5 il THA kv, AEEEUTEFFEL
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 --extxyz-kv 2§ extxyz 2| kv FERHIF G 2RERIL; H WHIERZTE dbcollect --
extxyz HFEIXLE kv /78 A\ .bane.dbcollect.user.kv, E=Pkid species. z, pos
LR, ZHmEEESETN x. .y, .z, HtWZFEESETN 1. .2 F5E%.

 JAH iR DB fith B &1 JSON Hirth SR, Anifesm H ORRHE TS, T RABARREL,

e 5\ --db-record fiif, btproc result £$% BANETASK_DB_ARTIFACT_PROFILE %#{
PR TSRS AR vl 2 B Se s #5 B4R record ELAF1E, MBI envelope 5 A
revisions/, FJEFMEEH YA,

o A RIS SRR BUS B T2 BT Z2E R A2 75 B4 & Gaussian / GAMESS / ORCA / AMESP
/ MOPAC / BDF E45 R f#HTRE 1. MOPAC @M =EE . out 55 HEE I stem 1Y . aux,

o BRI, Ef#EH, Plot DSL i result(task, property) fEHF—EREMESR, 54—
JE R ISRSNATFM “G—EERER F=,

6.17.6.3 btproc atomvec

btproc atomvec eval j2 atomvec @4 DSL UM A, ‘BMESS HRBEEE atom-level
values, HHEHERMAIE, 5 ANiafTH kv, record-only kv fli/Ns SRR, Hnl SH extxyz 5
CHG,

6.17.6.3.1 Mk

btproc atomvec eval --dsl '<target> = <expr> [dsl-options]'

[--values-out <file>] [--record-kv <file>] [--snapshot-kv <file>]

btproc atomvec eval '<target> = <expr> [dsl-options]'

[--values-out <file>] [--record-kv <file>] [--snapshot-kv <file>]

ARG - -ds1 i, FIRSEILEHIERN DSL; FRINGHRMEANER - -dsl, FRIAXHN

ZHAETZE = MIREHEE,
6.17.6.3.2 {4

Al IMESTTH

--dsl <expr> 5 5% DSL,

--values-out LA .bane.values.kv; JEJI atoms.N.<target>=<value>,
<file>

--record-kv INAE; A1 EHEE—4 atom values JB/E] record-only kv,
<file> f .bane.dbcollect.user.kv,

--snapshot-kv BT, a5 s/ R,

<file>

B/NRFREL S schema_version=1, status=done. atom_count fl geometry.atom_

count, JAEH7Z1E BANETASK_TASKNAME, BANETASK_INPUTNAME, BANETASK_STRUCID K,

AN
z

25 N AESRIR,

6.17.6.3.3 DSL j%Ji

MSZAI5 %preprocess [ %process HIf) atomvec (A [F—1&i%, MIRTIH. HEFIRER
KR WAFEM “Process DSL / atomvec” —T5, AL
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T 1TH

--check same_atoms s m R ; AR LA RN T Z 75,
--sum <scalar> SKAE G &R — LR E A,

--renorm <scalar>, -- - -sum 574,

renormalize <scalar>
--out <file>, --extxyz <file> fHFNE)LME extxyz,

--chg <file> AR —JLAIE CHG XA, #ATEEITR. AFRATRE
{Ho

--format extxyz extxyz Mithig; RS2 extxyz,

--geom <task> f57E extxyz / CHG HYJLFAIKRTE, &g, 5 first 8
auto I EHZRIAINAHRYSE — N RIEKIR; A ERIE
RIS

--out & --chg AN . JUARTHUATERARKE—F; RFEUIN TS
SYRHH B FEE.

6.17.6.3.4 il

btproc atomvec eval --dsl \
"charge.avg = mean(task_a:charge.resp, task_b:charge.resp) --check same_atoms
< --sum @task_a.charge --out charge_avg.extxyz --chg charge_avg.chg" \
--values-out .bane.values.kv \
--record-kv .bane.dbcollect.user.kv \
--snapshot-kv .bane.result.kv

B XHHRIFENETA:

%process
atomvec charge.avg = mean(task_a:charge.resp, task_b:charge.resp) --check
< same_atoms --out charge_avg.extxyz --chg charge_avg.chg

6.17.6.4 btproc method

btproc method H T BaneTask {£55 . 155 LATER, CAEBEAXHMANETT LS
FEANR “TEE WH, BRI AFshia1T, WREREESNEENEIA finalize
8 EshE1T; el PUEIY finalize.method.generate BB AL ERHIRR. 2B E
=g,

btproc method generate --path <case_or_project_root> --task-file <file.bt>
— [options]
btproc method refs lint [--refs <file>]

generate #HIEIAN T :

+ --path <dir>: case B project IRHF; HTEHMEFSHF. manifest Skt Hir,
 --task-file <file>: FITHAMESHY .bt/ .projbt Xff,
+ --origin <name>: 57 origin basename; AR5 H!ERIAE TS stem,
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» --out <file>: Markdown fiithi; EAIA Results/Method/method.md,

» --json <file>: JSON #iHi; EAIA Results/Method/method.json,

o --refs <file>: FFIESHEF; R4 HIMKIRIZEOA 5 2 & BTMETHOD_REFS_PATH.bane-
task.conf H) BTMETHOD_REFS_PATH, ZZEERIAF&1Z. ~/ .bane/task/references.
db, DU 4ETH % A share/banetask/method/references.db,

+ --scope <scope>: {EFIIR EFChr%E, BRIA case, case 5 project {# FIMHRIAEESE
SREEFI SR A BHL,

o --strict: JBE|EMXE warning (ANE DA, BRE&NT RN, SF5LEEVK) BHRE]
E%E; BRIAKH,

e --no-strict: WAXFHEER, EEER finalize sEIZEMIAL NI AS I E,

6.17.6.4.1 J7ikBHISRIR
TEA BB B ESS TR R %when BRIGEVERUES . B MESHMCEESHR,; M
JE % DA RIS 75 15 55k
1. # task.manifest.json % T Gaussian. ORCA B} AMESP i A\, B NMENTFTE
BRI A, — manifest FRZ M ANS HEGE—; B35 AT7E T
?ﬁo
2. Gaussian i\ # --Link1-- I, &4 job fE MR BUGE, f55¢job {#H Geom=
AllCheck %5 /7 AWK HEMA M Z EER, SIHHBT—FENERE,
3. WA B ANE LN, A ELNRENES SR %keywords, FEFRUSMm AREL %args, [Al
IERIFS5 A JSON provenance, FFIEMRERIRAZ H notice,
4. XTB &ML R NSRS, 5E12E manifest Y program_params.args, 75 0%
L5 %args.
SRR ANAFEARFRAT N, B AR 55 SO AR AT AR RN, - -strict WEHIXENT
IR manifest H71 H AT IH A SRR R T A8 15 e UEE 1R,
6.17.6.4.2 BaneWfn 5| 5 HiiE
MNENMERUESS, HIEERZRIESRELS HRH W references . bib, XHR]AHIF—ES
HZMES R BaneWin AR, A% HTEIL DOL LS. Bf5#% baneid 5{ BibTeX
key &7, PREFSE—REEHI5HF,
BaneWfn ¥ R FERHIZE AN T
* baneid: FEMGIHFRR; HEH banewfn fE4 BaneWtn midmiR 5 H, HRZEHEN
Multiwfn 73475 1% & 75155 H.
* banetext: RJEHIZE ATTIESHE XIFIRNTEESIAR ; HVDIN R BibTeX FEAE K
* banereasonl, banereason2 %: X §i5| AN NI LR, EZME, EEHEEE, B
7 analysis/analyses HYSIARLREFFEAE; IGMH, ESP FECHIMEAFRE SN analysis,
HAh B OUARFZ A A
FrEER B SR — a7 ERIR, FHE Multinfn 55185 A9 S, 1F
banewfn J5 BEIARIF AT UG SCBRGR 5o HIA0:

AAA, energy potential analysis(ESP) and IGMH analysis were performed using
<  Multiwfn[1-4] and banewfn[5].

24 BibTeX AT TES| FH{HE A EZS banereasonN i, fi FHil 4 FF Wavefunction
analysis, HFUEIRM BibTeX 2774 parse warning, J1E - -strict R NEERIN, T
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ARG ITHIESC, AING A HERCRIE =[R2 S A method. json, [Flft finalize.method.
generate JLAFRIIMATERT A IR15AH RISE R

6.17.6.4.3 LI IRHEWT
A AR LSRR A i A\ P 2 R AR T SRR A

o UMb, BAASRE. MR, BRE. BEBEM T3 E A B BON BT B,

o [A—krBFEi A B TD-DFT/TDA 5 Opt. Freq BY Force i, UL ASHIE, A% root 1
NEFGRVEE MR ; method . md FHZI BT —4% TD-DFT /iR, A MR
B ASTUAM L, JR57 TD-DFT/TDA KBS T I, sTDA {5 iz 75 1%
Uz S

o (VI method/basis, HIZHETMAEI job KA, T4FEFBINIT WAE A SRES TR,

« %, BBRE. TD-DFT/TDA/sTDA 805} T3 /1°AE5 R 2 {XFTFAE method/basis ikl
AN PR R RE D B

» AMESP [ force / numforce % AT EUER ERIAR, TMENTIE R AEE; freq/numfreq
I3 AR IC AT EUEAR,

« XTB {# 2%} token #If - -opt, --ohess, --hess, --grad. --md ZF#/E; &K
FRIZHE opt. freq FAERSMRAT S5,

o (EEHE %batch FETE cluster B, ZESERIE RIS RSB N IR TIER. &
H %source HIZIRE T il N1#AESS, A% 1 IS RERIR A GERFEFIR SR
U5, HEEEH origin, NHZWSCESIINRE ST,

» cluster dist {ZJR T-AIEE SR RMIAR, cluster rmsd IZNIAS S RMSD FE35H
iR IESCARREAENJLAIF(E. AEEF{E M min / accum Boltzmann JfiESE, FHEAERAE
g SRk ST 5 21 U &

DFT F7{AIESC#H DFT Calculations E7i, J£LL “Ground state geometries were op-
timized using Density Functional Theory (DFT) ---” f#§iiRFA& Mt L; MP2, Hi&TR., £2%,
PR E G A AP RIE TR B SEBR 7T 1544 FR. Gaussian (£85I E A5 —F
7y Gaussian 16 JF4§/E Gaussian 16 #/%Z2% H#k; ORCA. AMESP 5 xTB RHEUS AJFEMRA
FERENHAEEF4,

6.17.6.4.4 HRTHRIUNER

* Gaussian: fREATZEREIRRETTE, A, TRTERIAA, FRBHESHEYS. density-
fitting B4, 1A R oM. SCEARLISL. TD/TDA HIZSES root, DAK --
Link1- - [f1B%, EmpiricalDispersion=GD3BJ, Opt=Tight %¥ flag-style JEI% %4
PRAGERE; A /RIEHTIRSTMENTTESEE ANESL

» ORCA: BEEZEMI{L simple keywords fll %tddft, %cis. %cpcm, %scf 5F input block;
WRIETTE, PUB/MBE., RUAMCL EL AL IWESORE. ASEES root,

» AMESP: i%2HY method line, AFRIX Fifif/Z B &, DA >method, >posthf, >scf, >opt,
>freq. >solvent % section RIS EL,

* XTB: BRI GFN 7574, fifkel Hessian/B6/&/MD 1, Hifif, RECH £, ALPB/GBSA
BB 5 15,

6.17.6.4.5 it 5nliatk

method.md DA DFT Calculations. Electronic Structure Calculations 1 Excited-
State Analysis FETHNAN ERWENTIEY LT, Gaussian K% S5EF 5| HEPTE
O ERa]; F—BRPTREAANEEE TS, BHEA. HIRZEE, MASEEN root A5
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NERTTIEIES, method. json FIRNRZEEEHIL workflow, F7E step attrs 1 raw facts R
BixLenTEMCEdE. S workflow step [ provenance 451554, FF. L5 HZ, KR
R SRIFRSCAE, IS ERRIAFAT S, Gaussian £ job Hii AILELE source_stage_index
5 source_stage_count, HTENMNTERE E—H AP EL .
PR SSH RENGE R IRIRBUE S, X0 REtIME. —2ad S Ekees; &a
AJEESE SN O BT TR TR, A HEWE R,
#hFETHA:
« HBERZR B % Gaussian, ORCA, AMESP 5 XTB, HfthfeFRAI R EfET55H-RI,
TS TR IR 77 IR PR LA 1E
« 2@ btproc method refs lint --refs <file> K& 7eElE:,
o #i@Id finalize VM, BANETASK_BTPROC_PATH RIS Al HUT X IE12; SEFEhH
btproc method % LRI, FRIELE .bt FEXEE finalize.method. refs,

6.17.6.5 btproc fcclasses report

btproc fcclasses report AJ7E task, case 8¢ project fEFIIEIS2EL FCclasses X545 5%,
task {EFIME T - -task-dir <dir>; case/project {# /] - -scope case|project --path

<root>, --out <file> EXAIR%, --json <file> 5 JSON, --tsv <file> 5 TSV, --
print [A) It SCARZI BRI Fi

6.17.7 var

var B, B A, MER, TEEAI G H YAML Ari. BEry bt i, FACEE - MESHIZ
AR YAML K6, ESFHIEXAS5E R 5R(E,

6.17.7.1 Wik

var write <key> --value <value> [--file|-f <file>]

var write <key> --exec <command> [--file|-f <file>]

var read <key> [--file|-f <file>]

var take <key> [--file|-f <file>]

var list [--file|-f <file>]

var grep <key-pattern> [--value <value-pattern>] [--file|-f <file>]
var csv --region|-r [pattern] [--file|-f <file>] [--output|-o <file>]
var csv --normal|-n [pattern] [--file|-f <file>] [--output|-o <file>]
var help

--file/ -f HW&IH{H# ] BANEVAR_YAMLFILE, MEESAIRAERHREIIEE,

6.17.7.2 B S5E

« REERIZAIHE SR 2P regionl:a 5 regionl.a f5A][F—Hri,

» list, grep M5 AMINMEESG—LAE SR, $U define: func=B3LYP,

e write --value HIEEFITH; write --exec /7 shell %>, fEbREHH 2K E#
ITIEE Ao a2 RN AME RS

o —IRGNEFE --value 5 --exec FIEFE—, HHEAXERIFREZTZNE, MEFH
A, TSR aE, --exec MmSkitiES - -value,

o CfF1ER key W R, FHFEMMERNIRP A HES,

o EIH YAML SXHAZETEN, write AR HFMPIGAH:; bt B CEFTE,
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« read HEIH{E, take Jehiiti{E, FMXHMBRIZ key, NELER key IR[FIHES,
o THHAHE scalar AHkE map; FIREHEME & RAMENRF key/value fitho

6.17.7.3 .bt XA

.bt SkEH% YAML B2E, 5 ASUMERIN R shebang, k¥ YAML Z iAYIERE DA —4 $ #2
FIESSERIES; YAML #dE X 2470 YAML S8 75k, Klit, AR ARHT YAML BEX 5 A
TR 2 SR

6.17.7.4 JERALHHHE
grep X LG HI5E%E key 2B ICEE; - -value X5E¥{EME BITAL, !

o * LEMERKERE;

e [15 *F;

o HAth A pmEvCie, 645 . 2, +, (, ) FEURHRFERT,

A VCECI, bR o2, RS IRE e EREIRRNTE, mdhRE 0, A
8 “F/DUCE I MONRRINSAE, NAGEFRERIE, TARE IR B,

var grep 'region*:energy' --file vars.yaml
var grep 'ISC_properties[]:T[]:needs_kisc_calculation' --value true --file
< soc.yaml

6.17.7.5 CSV SiH
+ --region/ -r 8% —)Z region map FHHN “region N1T. FENH]” I,

--normal / -n A SH L scalar, %N Variable,Value,

BIASHOT BIRERETS, RS grep HERIET * / [1 0,

o /R, APEKEI PN, & NEEG YT, B HIE - -region 8¢
- -normal REFRLRIAEASE, MAERAH—H,

« --output / -o fEEHH; HUEKXHHN < WA stem>_<region|normal>_
<YYYYMMDD_HHMMSS>.csv, BE|4uiTIEH R,

o SHIFRELMGITEIRMAIRZ CSV 812, A ILEIN, tnEREIRS M &8
REICELEY region B EHIICRMNEETE, NIE CSV; kA 0, IHFIH=FT
Ef csv BIR7FE): <path>, HIWMLEIARREIME & #H X 2B 7.

6.17.7.6 55l

var write define:func --value B3LYP --file task.bt

var write build:revision --exec 'git rev-parse --short HEAD' --file vars.yaml
var read define.func --file task.bt

var take regionl:temporary --file vars.yaml

var list --file vars.yaml

var grep 'region[]:energy' --value '-*' --file vars.yaml
var csv --region 'rodft_@[]' --file vars.yaml
var csv --normal 'method*' --file vars.yaml --output methods.csv
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