Components Wear

mlumina.components wear

CMynsiuns N3HOCa N 0TKA30B rpada B3auM0o3aBUCUMbIX KOMMOHEHTOB (MO AOKCTPUHIaM U
npumMepamMm — MoAeslb OPUEHTUPOBaHA Ha aBTOMOBOUbHbIE Y3/bl, HO CTPYKTYpa rpada npeamMeTHo-
He3aBucuma). [1Ba knacca: ComponentsGraph (onucaHue rpada n cumynaumm anas MHOr X
06beKkToB) N ComponentsObject (0AMH KOHKPETHbIN 3K3eMMNAAP CUCTEMbI U €ro TEKYLLUA N3HOC).

44 A N3BecTHbIN 6ar: ComponentsObject.update wear() W

ComponentsObject.predict fix() He paboTatlT — CM. N3BECTHbIE Mpobaembl

HUXe. get probabilities() , @ Tak)Xe BCe MeToAbl ComponentsGraph (
simulate objects* ) — pabo4ne.
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padh onucbiBaeTCsa C/ioBapéM: y3ibl ( nodes ) — rpynnbl B3aUMO3aMeHAEMbIX KOMMOHEHTOB,
Ka)XAblll CO CBOEN (PYHKLIMEN BEPOSATHOCTU OTKa3a; pé€bpa ( edges ) — 3aBUCUMOCTb U3HOCA OAQHOIO
y3J1a OT COCTOSIHUSA APYroro.

"A |
"edges": { "B": { "bend": 0.4, "koef": 2.3 } },
"nodes": {
"Al": {"func": "weibull failure prob", "a": 1.0, "maximum": 100000},
"A2": {"func": "weibull failure prob", "a": 1.5, "maximum": 100000}

}

b

"B": {
"edges": {},
"nodes": {

"B1": {"func": "weibull failure prob", "a": 1.0, "maximum": 100000}



e "func" — KJIOY B mlumina.components wear.functions.utils functions mapping (cenyac
eINVHCTBEHHAas 3aperncTpmpoBaHHas QyHKUMA — "weibull failure prob" , Bbl4ncnseT CDF
pacnpegeneHusa Benbynna no napameTpam a (popma) n maximum (M3HOC, MPU KOTOPOM
BEPOATHOCTb OTKa3a = 0.999)).

e edges[parent] = {"bend": ..., "koef": ...} — OO OOCTUXXEHUA poaunTesieM N3Hoca bend
* maximum OOYEPHUN y3es U3HaLWMBAETCS C 0ObIYHOW CKOPOCTLIO (KoadhpumumeHT 1); nocne
OOCTUXKEHUSA poanTesieM CBOEro maximum — CO CKOPOCTbIO koef ; MeXAY 3TUMU TOYKaMU
— JINHEeNHasa NHTepnonauns.

import json

from mlumina.components wear import ComponentsGraph

with open("examples/components wear/data/graph.json", encoding="utf-8") as f:

graph _dict = json.load(f)

graph = ComponentsGraph(graph dict)
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df = graph.simulate objects(n objects=100, total wearout=100 000, step=1000, seed=42,
fix coeff=1.0)

Ina Ka>xaoro n3 n _objects 06bEKTOB C/ly4alHO BbIbMpaeTCcs No 0A4HOMY KOMMOHEHTY 13 Ka)kA4oro
y3/a (HaYasibHbIM N3HOC — YCEeYEHHOE 3KCMOHEHUMaIbHOE pacnpenesieHme), 3aTemM nowaroso (
step ) HapalWlMBaETCA N3HOC C YYETOM 3aBMCUMOCTEN, Ha Ka)X[AOM LUuare npoBepsieTcsa oTka3s (no
BEPOATHOCTU U3 func ) N «TUXNI» PEMOHT (Ta XXe BEPOATHOCTb, YMHOXEHHas Ha fix coeff ).
Bo3BpallaeT pandas.DataFrame C KOJIOHKaMu failed node , wear, all parts — Mo oaHON CTPOKE Ha
Ka)XAbl 3a(dUKCUPOBAHHbLIN OTKa3.

simulate objects ray(...) — Ta »Xe JIOTUKA, HO Ka)KAbll 06 bEKT CMMYNMPYeTCS B OTAeNbHON Ray-
3ada4ve ( @ray.remote ). TpebyeT ray.init() 3apaHee, MHa4ye RuntimeError .

simulate objects bn(...) — 3KCI'IepVIMeHTaJ'IbeIVI BapMaHT: BEPOATHOCTb OTKa3a CHUTaeTCA KaK
0.6 * P weibull + 0.4 * P bn, rge P bn — ynpoweéHHasa banecoBckas oueHKa Ha OCHOBe
ONCKpPeTn3aunm n3HoCa B 5 6uHoB ( bo ... b4 ) ONnsa y3na N ero HenocpeagCrtBeHHOro poanTens.
Bo3BpallaeT Te )Ke KOJIOHKW MJtoC prob weibull, prob bn, prob combined .

create_random object() -> ComponentsObject — reHepupyeT OAWH CAy4danHbIN 06beKkT (6e3
cnMmMmynaunmm n3HocCa BO BpeMeHVI).



?°7?7?°7? 27?7?7777 (ComponentsObject)

from mlumina.components wear import ComponentsObject
obj = ComponentsObject([["Al", 0], ["B1l", 01]) # [[vWMa_KOMMOHEHTa, Ha4anbHbli M3HOC], ...]

probs = obj.get probabilities(graph) # {component name: BepoATHOCTb_ OTKa3a B %}

get probabilities(graph) — pabo4nini MeToA: MO Ka)KA0MYy KOMMOHEHTY HaXoAUT ero (hyHKLNIO
O0TKa3a B rpad)e 1 cYNTaeT BEPOATHOCTL (B MpoLeHTax) OT TeKyLLero nsHoca.

P0?07°7?°7?7°7°? ?27?7?7?7?7?7? update_wear ? predict_fix

ComponentsObject.update wear(graph, step=1000) (

src/mlumina/components wear/components object.py:163 ) U ComponentsObject.predict fix(...) (Tam
e, CTpOKa 272) Bbi3blBalOT self. get wear dict() . B Kacce onpenenéH mMeton get dict()
(cTpoka 74, ¢ 4BOMHbIM MOAYEPKMBAHMEM — MOX0XKE Ha ONeYaTKy), a He get wear dict() .
MeTona get wear dict B KNacce HeT — o6a BbI30Ba rapaHTMPOBAHHO NafaloT C AttributeError:

‘ComponentsObject' object has no attribute ' get wear dict' .

3TO BOCMPOU3BOANTCS N B LUTATHOM NpumMepe examples/components wear/example.py:33 (
component_object.update wear(graph, 10000) ), T.e. NIPUMeEpP U3 PENO3UTOPUSA B TEKYLLEM BUOE He
oTpabaTbiBaeT 00 KOHLA.

Ecnn HY>XHO M0JIb30BaTbCA 3TUMWN METOOaMN — OO0 UCMPaBJIEHNA B KOOE NX MOXXHO 060TU MOHKMU-
naTt4yem.

from mlumina.components wear.components object import ComponentsObject

ComponentsObject. get wear dict = ComponentsObject. get dict

P77 27?7?77 (functions.py)

from mlumina.components wear.functions import weibull, utils functions mapping

weibull(wear, a, maximum) -> float — CDF Benbynna, macwTtab nogobpaH Tak, 4To
weibull(maximum, a, maximum) = 0.999 . utils functions mapping = {"weibull failure prob": weibull}
— peecTp PYHKLMNI, HA KOTOPbIA CCbINAtoTCA rpadbl MO CTPOKOBOMY K04y "func" . YTO6bI
006aBnNTb CBOK PYHKLMIO OTKa3a, HY>KHO OOMOJIHUTbL 3TOT C/I0Bapb (€AUHON TOYKU perncTpauymm
"CHapyXKn" NakeTa cenyac HeT — rpad Bcerga pe3onBuT "func" 4epes 3TOT PUKCUPOBAHHbLIN
ManmnuHr).
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