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HRIEANIT]
@13 Kubernetes API 17— 1 LIEfRA%E;

MREEEFRABIMFREIEST Agent, BEFEAGMESESINIZIANTIFG, FEEEIZEWARPIE.
ETHE. REER, HEREESPEEFERXLENHE ., NREHNAE#ER Kubernetes SDK. kubectl 8k
TIEmémHEsE, TLAUBEIT Kubernetes API SBREIXEEIZIE

AXLL “BiEStr Agent iICE2ITEREHE” i, STR—RATSMANES:

1. 82 Pod 1EAMIAMITIFEG, EETERFRFTRMER,

2. ZEZNHIPHESEEH, iCRKIERhER .,

3. &£X[E Pod, ER—H20IEEH Pod, EELEFERIIHE.

AHIRHEEEIRIMA, THEREERSERIMNILS RS . EFREN Agent BY, aNEXLHRES BIMMEIRA
By “GIREIFR. LEXH. iU, EBER. BEIKR" R, kubectl TiXE{E) Kubernetes API &
PimfER .

FraRtES

BEE—ELUER Agent &8, LARTIGITIEER kubeconfig. FHl%&% kubectl 1 Python 3; &EIKS
HEHBPE. RuntimeClass 1 StorageClass, SIZR&MFNiXsZ=E, SEEPA Pod/PVC, AR
17 pods/exec RIRPR.

SeEcEIRE, HEEGTHE:

export KUBECONFIG='/absolute/path/to/your/agc-kubeconfig'

kubectl config current-context

kubectl get nodes
kubectl get runtimeclass

kubectl get storageclass

APUEBLATERE . BESRHBCEHTNEN, HFER— M EiREITEEGS:

export AGC_DEMO_NS="agc-orders-5$ (date +3%YSm%d$HSMSS) "
export AGC_RUNTIME_CLASS='cube'
export AGC_STORAGE_CLASS='awv-btrfs'

export AGC_DEMO_IMAGE='busybox:1.36.1"

kubectl create namespace "$AGC_DEMO_NS"
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RuntimeCla

os %E#E Agent SERATIETESRIEITR; FHIES cube o

StorageClas EETRBETRENMERH . ReadWriteOncePod #l fsGroup: 1000 HITIERTF(E
s %; PPUES awv-btrfs o

ABUER BusyBox B9 Shell. awk fIRIETH; PRSEEBIEULERGSR, tBojEit

IR HESHERTENR SR,
- S E— AR E SIS FREE TN Ready ;BN SBSEISTEEE "1

R Ro

BIRSCIRERIRSI AR R, BRSEHRIESER. THM Pod RISTAFIMAE, TIEXHRFE PVC E5#1Y /

workspace == 18

5 EEFLFXTRGTHE

B THRSEHREILRE, EMTIEXESR:

> orders—-pvc.yaml <<EOF

apiVersion: vl

kind: PersistentVolumeClaim
metadata:
name: orders—-workspace
namespace: ${AGC_DEMO_NS}
spec:
storageClassName: S${AGC_STORAGE_CLASS}
volumeMode: Filesystem
accessModes: [ReadWriteOncePod]
resources:
requests:

storage: 1Gi

%Rk Pod EtE . Pod BaIEFRIFIET, EFMNAEE exec R3(E5S:

> orders—pod.yaml <<EOF
apiVersion: vl

kind: Pod

metadata:

name: orders—runner
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namespace: ${AGC_DEMO_NS}
spec:

runtimeClassName: ${AGC_RUNTIME CLASS}
restartPolicy: Never
automountServiceAccountToken: false
securityContext:

fsGroup: 1000
containers:

— name: runner

image: S${AGC_DEMO_TIMAGE}

imagePullPolicy: IfNotPresent

command: ["/bin/sh", "-c", "sleep 86400"]

securityContext:
runAsNonRoot: true
runAsUser: 1000
runAsGroup: 1000
allowPrivilegeEscalation: false
capabilities:
drop: ["ALL"]
seccompProfile:
type: RuntimeDefault
resources:
TECIESES ¢
cpu: 100m
memory: 64Mi
limits:
cpu: 500m
memory: 128Mi
volumeMounts:
— name: workspace
mountPath: /workspace
volumes:
— name: workspace
persistentVolumeClaim:
claimName: orders-workspace
EOF
kubectl create —--dry-run=server —-f orders—-pvc.yaml
kubectl create —--dry-run=server —-f orders—-pod.yaml

kubectl create -f orders-pvc.yaml
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{8 waitForFirstConsumer HAYTF(EZERS, PVC WETRR Pending RIEERY; BIEE Pod BASFIRYEE,
iB2ELIEZE Pod BiI—E%fF PVC Bound.

B=¥: BRIHRHCRESHE

MUISHAMNS, FEFEHNE “TURTHRBETEREIUEN” . S TEMFREFN neasure-start.py ,
MEMNFHN A IZEEIFRA T EX AT SRIFER:

import json
import os

import subprocess
import sys

import time
namespace = os.environ['AGC_DEMO_NS']

(*args) :
return subprocess.check_output (

["kubectl', '-n', namespace, *args], text=True, timeout=210

started time.perf_counter ()
created = json.loads (kubectl ('create', '-f', sys.argv[l], '-o', 'json'))
name = created['metadata'] [ 'name']
print ('pod:', name, file=sys.stderr, flush=True)
kubectl ('wait', '—-—-for=condition=Ready', 'pod/' + name, '—-
timeout=180s")
kubectl ('exec', name, '—c', 'runner', '—--', '/bin/sh', '—ec',
'echo ready > /workspace/.startup-check; cat
/workspace/.startup—-check; '
'rm /workspace/.startup—check')
elapsed = time.perf_counter () - started
pod = json.loads (kubectl ('get', 'pod', name, '-o', 'json'))
container = next (c for c in pod['status']['containerStatuses'] if
c['name'] == 'runner')
print (json.dunmps ({
'namespace': namespace,
'pod': name,
'node': pod['spec']['nodeName'],

'workspace_ready_seconds': round(elapsed, 3),
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'"image_id': container.get ('imageID'),
'restart_count': container|['restartCount'],

}, ensure_ascii=False, indent=2))

python3 measure-start.py orders-pod.yaml > startup-a.json

startup-a.json

RIhps &%t Pod B#R. FAfE M. workspace_ready_seconds HIRIRER. ZENEEERIRAEXK. &
E. BHERE. TIEXEZIRE exec BE; SARRMNBREEN, BFE5EETRSITHRTE,
& 180 KA, MASKMHIRE Pod, B2 KHER ZERER, B2ESCERBZER.

B=¥: LIETREHERRITHER

TEEI Agent I=I—HiTRN M, FISESFHSTHIFAREIITER . 28 paid iITRITART, SEBMAA

7G.

kubectl -n "SAGC_DEMO_NS" exec -i orders-runner -c runner —-- /bin/sh -s

<<'SCRIPT'

set —eu

cat > /workspace/orders.csv <<'CSV'

order_id, status, amount

AQ01,paid, 100

A002,paid, 50

A003, cancelled, 80

CSV

cat > /workspace/summarize.sh <<'SH'

#!/bin/sh

set -—eu

awk -F, 'NR > 1 && $2 == "paid" { count++; amount += $3 }

END { printf "paid_ orders=%d\npaid_amount=%d\n", count, amount }' \
/workspace/orders.csv > /workspace/summary.txt

SH

/bin/sh /workspace/summarize.sh

sync

cat /workspace/summary.txt

SCRIPT

FHRSEI

IRIFRE: BR=IE (16F) BREEAR %14 #36m




Agent Runtime

paid_orders=2

paid_amount=150
BARRERINERIERFRIFAN:

kubectl —-n "SAGC_DEMO_NS" exec orders—-runner —c runner —-—
/workspace/summary.txt > summary-a.txt
kubectl —-n "SAGC_DEMO_NS" exec orders—-runner —c runner —— \

sha256sum /workspace/orders.csv /workspace/summarize.sh
/workspace/summary.txt > files-a.sha256 || { echo "iZEBURIS(EZELM, {SLESCIE"
>&2; exit 1; }
test -s files-a.sha256 || { echo "FREUSMHEIE(E, SIS >s2; exit 1; }

summary-a.txt

Elt, EEERH—TURANRIMES: IBIE. RIIXMEMEAE. 7. NEESER. MRIFAFRE—IXH
17, ALAERBEIREL R,

BIY: E— P PRAEES

g E—eathERE, EEBGTIAE; ERAPEINTE, SEFERIENISHEMBRENE ., TEREINERS
— M5, BIETEReEEMEES ERES .
%£EESE Pod B9% =, IRAIBET S hosthame 5%

kubectl -n "$AGC_DEMO_NS" get pod orders-runner -o wide
kubectl get nodes -1 kubernetes.io/hostname

kubectl get runtimeclass "$AGC_RUNTIME_CLASS" -o yaml

ERE— I FETFIHITR. K& Ready B¥k#riE SchedulingDisabled B9 . BT R0 EAfiE
RuntimeClass BIEAERE, HETERFEPOERTEEAN. BB kubernetes.io/hostname REAEIE
A

export AGC_TARGET_HOSTNAME='REPLACE_WITH NODE_B_HOSTNAME'
python3 - <<'PY'
import json
import os
import subprocess
pod = json.loads (subprocess.check_output (
[ "kubectl', 'create', '—-—-dry-run=client', '-f', 'orders-pod.yaml',

'json'], text=True))
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pod['metadata'] ['name'] = 'orders—-runner-b'
pod['spec'] ['nodeSelector'] = {'kubernetes.io/hostname’':
os.environ['AGC_TARGET HOSTNAME'] }
with open ('orders-pod-b.json', 'w') as f:
Jjson.dump (pod, f, indent=2)
12

kubectl create —--dry-run=server -f orders—-pod-b.json

INEEMER Pod, fREE orders-workspace PVC, RIGREBn#h Pod:

kubectl -n "$AGC_DEMO_NS" delete pod orders-runner —--wait=true —-
timeout=180s

kubectl -n "$AGC_DEMO_NS" get pvc orders-workspace

python3 measure-start.py orders-pod-b.json > startup-b.json

startup-b. json

XBEZE “GLETE, BEEIERBHIHKE" , FRIEENTINEELHENTEZ, ReadWriteoncePod [RTE
R—RIZIEH—1 Pod {EALLTIEX, FEMEBELLERE Pod,

BaY: REFRXEHEEENTE

# Pod AE LENMH, FTABEFEFROEE. HFAMERIE—H:

kubectl -n "SAGC_DEMO NS" exec orders—-runner-b —-c runner —— \

sha256sum /workspace/orders.csv /workspace/summarize.sh
/workspace/summary.txt > files-b.sha256 || { echo "iZBURISEELM, (S1ESLIE"
>&2; exit 1; }
test -s files-a.sha256 && test -s files-b.sha256 && files-a.sha256
files-b.sha256 || { echo "MN{HEEKM, (SIESEIE" >s52; exit 1; }

diff FTEHEBLHEA 0, RB=ANHIRIEE—H. IRF—H, FLEEEAHEETER, KiEEE
&, BIl—% 80 THISSANTH, BHRITREIZA:

kubectl -n "SAGC_DEMO_NS" exec orders—-runner-b -c runner —- /bin/sh -ec
printf "%$s\n" "A004,paid, 80" >> /workspace/orders.csv

/bin/sh /workspace/summarize.sh

sync

cat /workspace/summary.txt
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' > summary-b.txt

summary-b.txt

FRHRSILE paid orders=3 . paid_amount=230 . XiRBBFIAIEEEISAREEERN . (EUESUEHMITHIA, &
FESENLEL—HNIEAS. BITEX—SFT—IR, EENTEESITAIZITE,

B ERISIRER

RSN FRHRLE R

BieH 2 £E%fHTE, &it 150 5T, SEGEITERITA.

HET startup-a.json &5 startup-b.json HAY node FME.
MR =T EIRR SHA-256 —H,

e ENNiTEERA 3 £, &it 230 7T

7N MPICRIYEB workspace_ready_seconds , B88 restart_count 70,

FREIRRBUR S, BERNERE . TREF. SIENEMERSMSXNER, FEERSFMXEIEMRE
ADNELLH . BEFEH AR, BERG. BEBREFSRM, RIBTESREFSLN,

RN ER

FRBFNBFTER . BaHCRMRIENE, BRRFXNR Pod:

kubectl -n "$SAGC_DEMO_NS" delete pod orders-runner orders-runner-b —-—

ignore-not-found --wait=true —--timeout=180s

MREEFEFERITE, RE PVC, MANKEIBERBEEN, SHikF PVC MAXMIZa&=E:

kubectl -n "$SAGC_DEMO_NS" delete pvc orders-workspace —--wait=true —-
timeout=180s

kubectl delete namespace "SAGC_DEMO_NS" —--wait=true —--timeout=180s

fpR PVC BEEaiiREinEE, BURF StorageClass BIEIEREE, {#F Retain REHT, T TIREFHEEIERE
HIBIREBE .

- £ )

kubectl -n "$AGC_DEMO_NS" get pods,pvc -o wide
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by=.metadata.creationTimestamp

nx

Forbidden

Pod Pending

ImagePullBackOff

ER KR T ENH A
A

T{£X Permission
denied

BN PRRETERN

BREF—HEHAITERT
F

E| =R
&34 kubeconfig B RkisE=idE. Pod. PVC. pods/exec R,

BEREESEMH, 58 RuntimeClass &4, Birth=. JiFRREH PVC 45
ERE

RETRIRERCENMNERFGNIR; AEREEREREVEIE,

REFEAMEE Pod BIEIHIER, FablfFdMBEERINS.

REFHEZ2M fsGroup ZHFRERARNR; FHIER UID/GID 1000,

RETRESREETHEMG. BAREFMHAN, UREREHEZTR
HEE o

FAFILEMEE, %3 PVC &R, EHBERRITRENSREEESENT.

HFEANEZBCH Agent AR, AILUSAGIRIAERAISESS, 6A “SXESUENTIHE. B—IEIE
SERIEX. EREEMITERIR" RE.
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RTEEFTERLTHHWCREERLE. BRIED, FREEERIREZEEN . (£ AgentWay, EERAILL
HERR—R Agent &R, RTMERSIZEBCHIEIF, EINKER[TH LIATIE. Agent EEEREIRECERIZE
TR, £ Agent &8 LiE1T,

AL OpenClaw BREIFHFI, NEBEEREEE—EH, Sk “BESIWICHE — &XEh — BiligEl — F
FER” HRBIERE. BERAEERXPIRMENESIE, FEEEEEWHIRE. ZEHIP Skill XIBEHIXN T
Ao

ShiiE, RREEITFHECHEIF. REURUHNESNLE, HER—SIFHPMELIBIIS.

FHaRERE
# AGC EHS—iRit® AgentWay

AgentWay %#5@id AGC ZH&—H5E, THFFIRE. HESEHEEIRNEERTHMEATIRIE:

1. &R AGC EH&, EEREEETDAMF Agent &£8f, HAERHFIS.

2. BNERHEBR, BEFHELSR, #8E AgentWay 8BE, LiE—#iE, HAERTSRESEHER.

3. FFAPETH, FTFHZEEEHY AgentWay ZEHIEAO.

4. &F AgentWay, FAaILU#A Agent 326l IRiE, B.ESTEANMER. EENHDERS.

ERE3E AgentWay Y, BIZHACERHS, TREEIE. BIXER AgentWay IR T @EESIKE
EHSIIERER .

AT LU= F
HERME, BTSN
T SeRES M

AgentWay 1z &tk S5k

=

REERIERGHHAN “Agent SEfF)” RH,

B%faY OpenClaw &1k BUEESCAIRT AT LAERl, BEREETHRFIRIAEE,
Agent SEFIBIEIAL SRS IERRIBRIEHCES, ERAERERSTLLAE,

IS AVrelEhl, EHEERIRFIENITENFESR, REEARMER

USRS FIREE &
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EEUREIRE, JLAEENTTENSE. ERIRIRNEREEREN, AEERIRMIRR “HEMNESE
R o
Ehl ettt T EIEH); SCAIIBEERSHEMIATIIFNF . REREFR, NSBFARGE.

B—¥: SI@BECHDRBF

1. &5 AgentWay 1Z#l&, #HAZMAY Agent 36,
2. I GURSERI, IESLITERE.

B E LR AMUESHRH

SIS meeting-assistant-demo , EEEX. HEHFHE; CERSTHRE— S,

fﬁge”t B smemassn openclaw BIE, BXIERIRE.
. ENEERLTE, HEHERE; CERRENAEL SR TR ERE

o

WRTE APIXFFTIMAS, (EREIREGALRE.

3. B eI, ERISEHIFIR, HEIARRCIZAILES,
4. iICREH ID, FHEREXTH BITHR, HEESSHM KTt

BIREX TIRE. BahTH. MEXHFRE, EZNFESRERESEE . IARFRTECESRABIERE
£, BXFEFTEERLRE, BAEBEERRRSIESEAR,
NRCIERERNIRBEIEA, TLRFSHESIER, SHACHURER, BRERESEL, BRESE,

B=¥: IAMF

EEtREHIFRE TR E ihimitbht, 77 OpenClaw B9 Web Rif,
BENRITHES, MRRmEBRIF DS, B2 AgentWay BILHIFIER, EAREAER Gateway Token E8ES
#l, IREIZEGIR OpenClaw TRE, SShEHNEE MXSM, BE i R, ERkE, RAERTMXES, Hd
MPXRMARX . SHREFEFLFITEE, REMHATROIFREER, FRASNAS. HEHESEESHR,
BAE, HEMNEMAR, SIBHHA—IRIE. FOIFREREREHNER—SIERHT,
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tERmiP#EIETT RL Rollout
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RRBNERT . NREBXAEF LI HREDFIITER, BIERESEESHIE,
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A7 ENBEHREZIER, Demo FHEIEESME, THERZPHK GPU. #EANEX RL ZAR, BSEERD
EBE ISR ERRIENE; DT EMERICEMETIISESHA,

FraRES

1. SETFIEN Agent &8¢, BEIF kubeconfig; FHZ% Python 3.9 kLA ERRAFT kubectl,

2. 8B cube RuntimeClass, HRAE Ti%ia1THS, HEEHEY python:3.12-alpine #HfRo

3. kS ARiFEiT RuntimeClass. BIZ#IMERNX Namespace. ConfigMap. Job, PARiER Pod. 4
ma=E.

4, EBFEBERHITIET 10 MNvE. 8MESEHRIBK 100m CPU. 64Mi A7E, R&lJ3 500m CPU.
128Mi B7F; i#Eit A\ RuntimeClass # Pod overhead.,

export KUBECONFIG='/absolute/path/to/your/agc-kubeconfig'

kubectl config current-context
kubectl get nodes

kubectl get runtimeclass cube -o yaml

#5180 RuntimeClass 81" Pod &i/MEE 768Mi A%F, 10 MESHBERIMRE 7.5GiB, FEERZWSZEREA
FhESE.
BXRTEREREIAREFN rl-batch-demo.py o BIAREKE Python tRiEEEF kubectl, FHEETHREEE.

$—¥: —XiE1710 4 Episode
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ERAFRERRIIT:

python3 rl-batch-demo.py run —--count 10 —-output rl-parallel-10

BIARSERIHRIZIAY age-r1-... pRBFE, € completions=10 . parallelism=10 By Job., 84
Pod 3i—4 Episode, {#HECH emptyDir I{EEFR; FHERBIERER.

BEITEETNGEZE. E55%AkE, BRETRIHEIE, TEERFFS rl-parallel-10/ , SHERGSI
BERIHASEL, BLESTRICSE; BRETER—MILEBER.

#1835 RuntimeClass B4 R, BESHIEE:

python3 rl-batch-demo.py run —--count 10 \
——runtime YOUR_RUNTIME_CLASS \
-—image YOUR_PYTHON_IMAGE \

——output rl-parallel-custom

BEREHEESE python &<, 3ZIFLL UID/GID 1000 #1147 Python 3.9 LAEEER ., HaFEESHEMNMAEN
PRo

BoY: EXRMmSEMEE

rl-parallel-10/results.json
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#. BEEXVESHEE . Job/Pod SIEERTIEAFE, BEMINNA ready BIERLIFRIERE,
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job.json  pods.json . events.t

(ESIRENBFEHE KR

xt

ARk context. HRATEAHABNER, BTFREE
2,

receipt.json

EROEFREFR, BFEBHANIR:

python3 rl-batch-demo.py cleanup —--output rl-sequential-10

MRLBRITEHERE, MBE rl-parallel-10 o BAEXINXFIR UID F5ER, 5iiik Job K’RE
Pod, BilifEZarZ2=iE. FMMLBREERE. Pod BfRE, emptyDir RRINEENMHHBEEZMIER; HSE
SEEERLR LEFERERIT . HBFIRE .

- E2l| )

HERER, SiCREREFNGESETE, BES:

kubectl -n YOUR_TEST_NAMESPACE get job, pods
kubectl -n YOUR_TEST_NAMESPACE get events —--—-sort-—

by=.metadata.creationTimestamp

kubectl -n YOUR_TEST_NAMESPACE logs YOUR_POD_NAME -c episode

ms KEAE
ib#E1<HA Pending FRAAERE. RuntimeClass AERMH. &88%IES Pod overhead.
RIGRIENR M RIEER. CEPIRIIT =AML,

#g;”bdﬁ% HHE R Pod i, BESE Episode H; MAFEHEREMIES.
TROH

g8 results.js
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BHARPHEEHESERIRNESHMEEMNTRIEAR, A8 Episode E&IHIIESMA . TEBRSEEMN
0, YK REAESERILUE—I RERNIMEIRE completions , REMAIASEIRE parallelism , WSFIEEIFN
B3R EIEHEE,

A Demo AEFEENE, BIRIEMNE RL RAPHKIEES .. HTHMTMNREHENL; SEXFIERNE, BIEA
BHxiE® | SEilRITNERFME.

SeRETHE

SHTHEE, REFH rl-batch-demo.py o HIAIGAHIEMEREERS 20 1 Episode, EFEIXRIEIE; X
MERFARFREELR.

#!/usr/bin/env python3
"""Reproducible, bounded RL rollout environment demo; requires
kubectl."""

import argparse

import concurrent.futures
import datetime

import json

import math

import os

from pathlib import Path
import subprocess

import sys

import time

import uuid

WORKER = r'"'

import json, os, pathlib, subprocess, time

p = pathlib.Path ('/workspace')

os.chdir (p)

p.Jjoinpath ('shipping.py') .write_text ('def shipping(total) :\n return 0

if total > 99 else 10\n')

p.Jjoinpath ('test_shipping.py') .write_text ("""import unittest

from shipping import shipping

class ShippingTest (unittest.TestCase) :
def test_below(self): self.assertEqual (shipping(98), 10)
def test_boundary(self): self.assertEqual (shipping(99), 0)
def test_above(self): self.assertEqual (shipping (100), O0)

if _ name == ' main_': unittest.main|()

nmn ll)
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def emit (event, **data):
print (json.dumps (dict (event=event, at=time.time(),
episode_id=os.environ['EPISODE_ID'], **data)), flush=True)
def test () :
result = subprocess.run (['python', '-B', 'test_shipping.py'],
text=True, capture_output=True, timeout=20)
return result.returncode, result.stderr
emit ('ready')
before, before_output = test ()
if before ==
raise RuntimeError ('baseline must fail the boundary test')
# Deterministic stand-in for a coding Agent's action; no external model
call.
p.Jjoinpath ('shipping.py') .write_text (p.Jjoinpath ('shipping.py') .read_text
() .replace('total > 99', 'total >= 99'"))
after, after_output = test ()
emit ('reward', reward=int (after == 0), baseline_exit=before,
tests_exit=after, tests_output=after_output)
if after !'= 0:

raise RuntimeError ('patched code failed its tests')

(values, q):
values = sorted(values)
= (len(values) - 1) * g
lo, hi = math.floor (i), math.ceil (1)

return values[lo] + (values[hi] - wvalues[lo]) * (i - lo)

(pods, logs, job, count):
origin = datetime.datetime.fromisoformat (job['metadata']
['creationTimestamp'].replace('Z', '+00:00')).timestamp ()
rows = []
if len(pods) != count:

raise ValueError ('Pod count differs from requested episodes;

inspect failures/replacements')

for pod, log in zip (pods, logs):

if pod['status'] ['phase'] != 'Succeeded':
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raise ValueError ('Episode did not succeed: ' +
pod['metadata'] ['name'])
events = [Jjson.loads(line) for line in log.splitlines () if
line.strip () ]
ready = [x for x in events if x['event'] == 'ready']
reward = [x for x in events if x['event'] == 'reward']
if len(ready) !'= 1 or len(reward) != 1:
raise ValueError ('Expected one ready and one reward event
per episode')
r, w = ready[0], reward[O0]
if r['episode_id'] != pod['metadata']['name'] or w['episode_id']
!= r['episode_id']:
raise ValueError ('Episode identity mismatch')
if w['reward'] != 1 or w['tests_exit'] != 0 or
w['baseline_exit'] == 0:
raise ValueError ('Reward or baseline verification failed')

created = datetime.datetime.fromisoformat (pod['metadata’]

['creationTimestamp'].replace('Z', '+00:00')).timestamp ()

if not origin <= created <= r['at'] <= w['at']:
raise ValueError ('Invalid timestamp order; check clock
synchronization')
status = pod['status']['containerStatuses'] [0]
if status['restartCount'] != 0 or status['state']['terminated']
['exitCode'] != 0:
raise ValueError ('Unexpected restart or exit code')
rows.append (dict (pod=r|['episode_id'], node=pod]['spec']
['nodeName'],
image_id=status.get ('imageID'), reward=w|['reward'],
pod_to_ready_seconds=r|['at']-created,
batch_to_ready_seconds=r['at']-origin,
batch_to_reward_seconds=w['at']-origin))
startup = [x['pod_to_ready_seconds'] for x in rows]
return dict (episodes=count, successful_episodes=len (rows),
reward_sum=sum (x['reward'] for x in rows),
batch_to_all_ready_seconds=max (x['batch_to_ready_seconds'] for x
in rows),
batch_to_all_rewards_seconds=max (x['batch_to_reward seconds']
for x in rows),
pod_to_ready_p50_seconds=percentile (startup, .5),

pod_to_ready_ p95_seconds=percentile (startup, .95),
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pod_to_ready_max_seconds=max (startup), pods=rows)

():
parser = argparse.ArgumentParser ()
parser.add_argument ('action', choices=['run', 'cleanup'])
parser.add_argument ('--output', required=True)
parser.add_argument ('--count', type=int, default=10)
parser.add_argument ('--parallelism', type=int)
parser.add_argument ('--image', default='python:3.12-alpine')
parser.add_argument ('--runtime', default='cube')
args = parser.parse_args ()
output = Path (args.output)
parallel = args.count if args.parallelism is None else

args.parallelism

if not 1 <= parallel <= args.count <= 20:

parser.error ('require 1 <= parallelism <= count <= 20")

if args.action == 'cleanup':

receipt = json.loads ((output/'receipt.json') .read_text ())

context receipt['context']
eliser:
context = subprocess.check_output (['kubectl', 'config',
'current-context'], text=True).strip/()
def (*parts, data=None) :
return subprocess.check_output ([ 'kubectl', '—-—-context',6 context,
'-—request-timeout=30s', *parts],
input=json.dumps (data) if data is not None else None,
text=True, timeout=60)
def (obj) :
return json.loads (kubectl ('create', '-f', '
data=o0b7j))
if args.action == 'cleanup':
ns = receipt['namespace']
raw = kubectl ('get', 'namespace', ns, '—--ignore-not-found',6 '-
o', 'json')
if not raw.strip():
print ('Namespace already absent'); return
live = json.loads (raw)
if live['metadata']['uid'] != receipt['uid'] or

live['metadata'].get ('labels', {}).get ('agc-demo-run') !=
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receipt['run_id']:
raise RuntimeError ('Ownership check failed; refusing
cleanup')
raw_job = kubectl('-n', ns, 'get', 'job', 'rollout', '—--ignore-
not-found', '-o', 'json')
if raw_job.strip() :
expected_uid = receipt.get ('job_uid')
if expected_uid is None and (output/'Jjob.Jjson').exists () :
expected_uid =
Jjson.loads ( (output/'Jjob.Jjson') .read_text ()) ['metadata'] ['uid']
if json.loads (raw_job) [ 'metadata'] ['uid'] != expected_uid:
raise RuntimeError ('Job ownership check failed; refusing
cleanup')
kubectl ('-n', ns, 'delete', 'job', 'rollout',K '-—-
cascade=foreground', '—--wait=false')
deadline = time.monotonic () + 120
while kubectl('-n', ns, 'get', 'job', 'rollout', '—--ignore-
not-found', '-o', 'name').strip() :
if time.monotonic () > deadline: raise TimeoutError ('Job
or Pods still terminating')
time.sleep(2)
kubectl ('delete', 'namespace', ns, '—--wait=false')
deadline = time.monotonic () + 120
while kubectl ('get', 'namespace', ns, '-—-ignore-not-found',6 '-
o', 'name').strip () :
if time.monotonic () > deadline: raise
TimeoutError ('Namespace still terminating; inspect finalizers')
time.sleep (2)
print ('Deleted test namespace:', ns); return
output .mkdir (parents=True, exist_ok=False)
run_id = uvuid.uuid4 () .hex[:12]
= 'agc-rl-' + run_id
receipt = dict (context=context, namespace=ns, run_id=run_id)
# Save intended namespace before any cluster mutation so failures

remain traceable.

(output/'receipt.json') .write_text (json.dumps (receipt, indent=2))

kubectl ('get', 'runtimeclass', args.runtime)
created = create(dict (apiVersion='vl', kind='Namespace',
metadata=dict (name=ns, labels={'agc-demo-run':run_id})))

receipt['uid'] = created['metadata']['uid']
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(output/'receipt.json') .write_text (json.dumps (receipt, indent=2))
print ('Test namespace:', ns, flush=True)
create (dict (apiVersion='vl', kind='ConfigMap',
metadata=dict (name='episode', namespace=ns), data=
{'episode.py' :WORKER}) )
job = dict (apiVersion='batch/v1l', kind='Job',
metadata=dict (name='rollout', namespace=ns), spec=dict (
completions=args.count, parallelism=parallel, backoffLimit=0,
activeDeadlineSeconds=240,
template=dict (metadata=dict (labels={"'app':'rl-batch-demo'}),
spec=dict (
runtimeClassName=args.runtime, restartPolicy='Never',
automountServiceAccountToken=False,
securityContext=dict (runAsUser=1000, runAsGroup=1000,
fsGroup=1000, runAsNonRoot=True),
containers=[dict (name='episode', image=args.image,
imagePullPolicy="'IfNotPresent',
command=['python', '-B', '/demo/episode.py'],
env=
[dict (name='EPISODE_ID',valueFrom=dict (fieldRef=dict (fieldPath="'metadata
.name'))) ],
securityContext=dict (allowPrivilegeEscalation=False,
capabilities=dict (drop=['ALL']),

seccompProfile=dict (type="'RuntimeDefault')),

resources=dict (requests=dict (cpu='100m', memory="'64Mi"),limits=dict (cpu="
500m', memory="128Mi")),

volumeMounts=

[dict (name='script', mountPath="'/demo', readOnly=True),b dict (name='workspac

e',mountPath="'/workspace')])],
volumes=
[dict (name="'script', configMap=dict (name="episode') ), dict (name="'workspace
',emptyDir={})]))))
(output/'job-submitted.json') .write_text (json.dumps (job, indent=2))
start = time.monotonic ()
created_job = create (job)
receipt['job_uid'] = created_job['metadata']['uid']
(output/'receipt.json') .write_text (json.dumps (receipt, indent=2))
deadline = start + 270

while True:
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live = json.loads (kubectl('-n',ns, 'get', 'job', 'rollout', '—-
o', 'json'"))
conditions = {c['type']:c['status'] for c in live.get ('status',
{}) .get ('conditions', []) }
if conditions.get ('Complete')=="True' or
conditions.get ('Failed')=="'True': break
if time.monotonic () >deadline: break
time.sleep (1)
observed = time.monotonic ()-start
pods = json.loads (kubectl('-n',ns, 'get', 'pods', '-1"', "job-
name=rollout', '-o', '"Jjson')) ['items']
(output/'job.json') .write_text (json.dumps (live, indent=2))
(output/'pods.json') .write_text (json.dumps (pods, indent=2))
(output/'events.txt') .write_text (kubectl('-n',ns, 'get', 'events', '——
sort-by=.metadata.creationTimestamp'))
def (pod) :

name = pod['metadata']['name']

try: log = kubectl('-n',ns, 'logs',name, '-c', 'episode"')
except subprocess.SubprocessError: log = ''
(output/ (name+'.log'")) .write_text (log)
return log
with concurrent.futures.ThreadPoolExecutor (max_workers=4) as pool:
logs = list (pool.map (get_log, pods))
if conditions.get ('Complete') !="True':
raise RuntimeError ('Job failed or timed out; inspect saved
status/events/logs, then cleanup')
report = collect (pods, logs, live, args.count)
report .update (context=context, namespace=ns, image=args.image,
runtime=args.runtime,

parallelism=parallel, cache_state="'uncontrolled',

client_job_complete_seconds=observed)

(output/'results.json') .write_text (json.dumps (report, indent=2))

print (json.dumps ({k:v for k,v in report.items () if

k!="'pods'},indent=2))
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