PyKoBOACTBO 110 3KCILIyaTAllMU

"Veeroute Universal: cepBuc yHUBEpCaJIbHOIO
IVIAHMPOBAHUSA MAPUIPYTOB"
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OO0mume cBeeHus1 0 MPOAYKTE

"Veeroute Universal: cepBuc yHHBepCcaJIbHOI0 ILIAHMPOBaHusi MapuipyToB’ ' (nanee I1O) —
MPOrpaMMHBINA UHTEPQEHC ISl YHUBEPCATBHOTO IUIAHUPOBAHUS PEHCOB, COACPKALINI HEOOXOTUMBIN
(YHKITHOHA JJIT aBTOMATU3aI[UH MPOILIECCOB TPAHCIIOPTHOM JTIOTHCTHKH.

"Veeroute Universal: cepBuc yHHUBepCcaJbHOI0 IVIAHMPOBAHUS MAPIIPYTOB"' 1aéT BO3MOKHOCTH
IUTAHWPOBATH JOCTABKY C YUETOM BCEX BO3MOXKHBIX TPEOOBAaHMH M OrpaHUUYCHHUH, BKIIIOYasi BpeMeHHbIe
OKHA, COBMECTHMOCTH I'PYy30B, TpauK pabOTH BOAUTENEH, TEKYILYIO 10POKHYI0 OOCTaHOBKY U MHOTOE
apyroe. YuecTb Bce 3TU (aKTOpbl BpYUHYIO pU3HYecKr HEBO3MOXKHO, B TO BpeMs Kak ''Veeroute
Universal: cepBuc ynnBepcajibHOT0 NJAHMPOBAHUS MAPIIPYTOB'' 1715 IOTHCTOB CHPABIISIETCS C 3TOH
3agadeil. [Ipu 5TOM ONTHMHU3ATOP CTPOUT MAPLIPYTHI TaK, YTOOBI YIIyUIIUTh UX 0 3aJaHHOMY KPUTEPHIO
— Oyab TO BpeMs B IyTH, pacxo/ TOILIMBA, IPOOET MM Ka4YeCTBO CEPBHUCA.

IIpenmymectBa "Veeroute Universal: ceppuc yHuBepcaJIbHOI0
IVIAHMPOBAHMSA MAPLIPYTOB'':

CoxpaieHue 3aTpar.

OnrtrMalbHOE TIAHUPOBAaHUE MAPUIPYTOB [T03BOJISIET COKPATUTH TPAHCIIOPTHBIE PACXObI: YEM JIyHIle
COCTAaBJICH IUIaH MOE3AKH, TEM MEHBIIE TOIUIMBA OyIeT HOTPAadeHO BIIyCTYI0, M TEM BbIIIE OyIeT 3arpy3Ka
MMEIOLLET0Cs TPAaHCIIOPTa.

OnrumMuszanus pecypcos.

Ucnonp3oBanne ontuMuzannoraoro 110 naér 6m3Hecy Bo3MOKHOCTE Oosee d3pPeKTHBHO
9KCIUTYyaTHPOBATh UMeEIoIIKeCs pecypchl. C MOMOILIBIO0 ONTUMHU3ALMHA KOMIIAHUS MOKET COKPaTUTh
TpeOyeMBbIil aBTONAPK, HOBBICHTH YTHIN3AIMIO Ky30BOB 1 MUHIMHU3MPOBATh POOET.

YaydiueHue npouecca NJIaHMPOBAHMS.

3a cy€T ONTHMHU3ALKN COKPAIIIACTCS BPEMsi, KOTOPOE JIOTUCT TPATHUT Ha IJIAHMPOBAHUE MaPIIPyTOB, UX
KOPPEKTUPOBKY U JPYTYIO ONEepalMoHHy 0 padoty. [Ipu 3ToM MapiipyTu3aius J0CTaBKU CTAHOBUTCS
yao0Hee U Tpo1Ie.

IloBbIlIEHHE KaUECTBA OGCJ'[y)KI/IBaHHﬂ.

OnTuMu3anys Mo3BOJIET COKpAIlaTh BpeMEHHbIE OKHA U BBIMOIHATH TpeboBanusa SLA naxe B yCIOBHUSIX
OeclpelLieIEHTHOM Harpy3Ku Ha TPaHCIIOPTHYIO CUCTEMY.



1. IPABIJIA PABOTBI B IPOTPAMMHOM UHTEP®EMNCE
1.1. IHoaroroBka

Jns Havana paboThl He0O0X0AMMO ycTaHOBHTH Insomnia Core.

AJbTepHATHBHBIN MPOIYKT - POStman, aaroputm AeHCTBUii aHanoruueH padore B Insomnia.

1.2. ABTopu3anusi B cucTeme

Pa6ora B Insomnia mpoxoaur B 2 3Tama:

e  aBTOpH3AIM U MOTydYeHue ToKkeHa uepe3 API.
e pabora c meroaamu "Veeroute Universal: cepBrC yHHBEPCAILHOTO IJIAHUPOBAHUS MapIIPyTOB" ¢

aBTOpU3ALMEN 110 TOKEHY.

Bce cepBHCHI IMEIOT eMHBIN MEXaHU3M aBTOPU3ALMH U ay TeHTH(UKAIMH - 110 ToKeHy (Bearer
Authentication), koTopblit HEOOX0IUMO YKa3bIBATh MPH KaKIOM 3aIpOCe.

Jlns aBTOpU3aIMK HEOOX0AMMO 3aMyCTHTh INSOMNia u co3aaTh HOBRIN 3anpoc (depe3 kHonky +HT TP
request).

B oTkpseIBLHICHCS BKIIAAKE CO3AATh 3aIIPOC:

Bri6pats Tum 3anpoca POST
CxonupoBatbk URL cepBepa BMeECTE C BBI3BIBAEMBIM METOIOM
Ha ctpouke HmKe HaxkaTh KHOTIKY Body

Ykazarh TUI NaHHBIX - BEIOpaTh JSON

o &~ w D oE

CkomnupoBath B pabouyto 0071acTh U3 JOKYMEHTAIMH IIPUMEP 3a1poca, yKa3aTb B HEM CBOH

JIOTYIH U MapoJib !H[)I/IMGIQ!

OTmpaBuTh 3ampoc, Haxath KHonky Send

o

7. B otBer momyuum Bearer kirtod, ero He0OXOAMMO COXpaHUTH it paboTel ¢ API.

~ http://api.vrt-on-premise.venus.private.veeroute.ru/account/token/generation |:| 1.03 s 209 B Just Now

JSON = Bearer Query * Headers ! Docs Preview v Headers'1® Cookies  Timeline

{

: 56400


https://insomnia.rest/download/
https://www.postman.com/downloads/
https://swagger.io/docs/specification/authentication/bearer-authentication/
https://swagger.io/docs/specification/authentication/bearer-authentication/

1.3. OrnpaBka 3anmpoca
OTKpBITH HOBYIO BKJIAJIKY. B Heli corimacHO TOKyMEHTAINH 10 He0OXOJMMOMY METO.TY:

Briopats i 3anpoca GET, POST, PUT wiun DELETE.
Ckommpoath URL cepBepa BMecTe ¢ BBI3BIBAEMBIM METOIOM.

B none Auth u3 criucka BeiOpats Bearer token.

B none Token ckonupoBaTth KIIkOY, TOJIYYCHHBII IPH aBTOPU3ALIUH.
Hasxatp kHOTIKYy Body.

B MeHro HMXe yKa3aTh THII JaHHBIX - BEIOpaTh JSON.

N o gk~ DN Ee

CkonupoBath B pabouyro 00J1aCTh U3 JOKYMEHTAITUH MPUMED 3apoca, IPUMEHHUTh B HEM CBOH
napameTphl.

o

OTmpaBuTh 3ampoc, HaxxaTh KHONKY Send.

9. Tlocne 0OpaboTKH 3ampoca pe3yIbTaT 0TOOPA3UTCA B TIPABOM YaCTH.

~ http://api.vrt-on-premise venus.private.veeroute.ru/universal/plan/calculation l:l 9.21s 7.2 KB Just Now =

JSON = Bearer Query Headers ! Docs Preview = Headers 13 Cookies Timeline

{ {

: 55.887523,
7.439394

: 55.75065,
: 37.67802



2. CHEHAPUU UCIIOJb30OBAHUA

2.1 BbiGop onTHMAIBHOIO CKJIA/1a 10CTABKH

Koraa ucnosib3oBaThb?
Koraa Hy»Ho BbIOpaTh ONTHUMAIBHBINA CKIIAJ] AJIS TOCTABKH I'py3a.
Hanpuwmep:

e Koraa Hy:KHO MOJIYYMTHh MOCBIJIKY OT KJIMEHTA U OTIPABUTH €€ COOPHBIM IPY30M B
apyroi ropoa. Ilocie 3a6opa MOCHUTKY €€ HYKHO OTBE3TH JJIs JaIbHEHIIIeH OTIPaBKU
Ha ONTUMAaJIbHBIN CKJIAJl C YYETOM JIPYTUX 3aKa30B B peiice.

o Koraa Hy:kHO ocyliecTBUTH BO3BpaT ToBapa. Kypbep 10MKeH NOJIyYUTh TOBAP OT
KJIMEHTa U OTBE3THU Ha CKJIaJ, I/Ie TTOoCclie OCMOTpa ToBapa OyAeT MPUHUMAThCS PEIlIeHUe O
BO3BPATE JICHEKHBIX CPECTB.

e Koraa Hy:xHO BbIOpaTh OIMKAWIIMIA K BOAUTENI0 CKJIaA. Eciu Jis BbITIOTHEHUS
JIOCTaBKM MMEET 3HaYCHHE, KaKOW Kyphep BbIOpaH Ha peiic, BEHIOOP ONTHMAIILHOTO
CKJIa/a OyJeT 3aBUCETh OT PACCTOSIHUS OT CKJIaJla 10 MECTa CTOSIHKHU CIIyKeOHOTO
TpaHCIopTa.

CxeMma

2

Client

@ @ @

Kak peanusoBath cueHapum?
IIepes YKa3aHUC aJIbTCPHATUBHLIX CKJIAI0B anéMa TOBapa. I[J'I}I PAaBHO3HAYHBIX TOYCK HpI/IéMa

co3naiiTe pasHbie coObITHs POSSible_events B pamkax o HOTO 3aKa3a, 4TOOBI TUTAHUPOBIIHK
CaMOCTOSTENILHO BBIOPA TOUKY OTTPY3KH.

IIpumepnl

Bo Bcex mprMepax HUCIoib3yeTcst Habop 3aka3oB PICKUP, y KaxkI0ro U3 KOTOPBIX €CTh CKIIa bl
JocTaBku Arop B pa3HbIX JIOKALUSX.

IIpumep 1

Ha cxeme BbIlIIe MIAaHUPOBIIUK BRIOEPET CKIIAI C KITFOUOM JToKarui WhS_1, MOCKOIbKY TOT
OnrKe Bcex Mo Mmpooery.

MokaszaTtb npumep 1



[Ipumep 2
Ectp nBa 3akaza. [lepBblit Hy’)KHO yBE3TH Ha KOHKPETHBIN CKJIaJl, BTOPOH — Ha 11000 13
MPeIOKEHHBIX. MapuipyT OyJeT MOCTPOSH TaKKM 00pa3oM, 4TO BTOPOH 3aka3 OyAeT BBITPYKEH

Ha TOM XK€ CKJIaJc, 4TO U HCpBBIﬁ, ITOCKOJIBKY 2TO ooiee BBI'OAHO.

Mokasatb npumep 2

2.1. JlocTaBKa €O CKJIaJa 10 KJIHEHTA

Koraa ucnosib3oBaThb?

Cawmpblii MPOCTOM KeiC, KOTJja Hy>)KHO OTMCaTh JJOCTAaBKY C JIOKAIUK CKJIa/ia 0 JOKAIlUU
BBITPY3KH KIIMEHTA.

Kak peanusoBath cueHapum?
Keiic onceiBaeTcs B 1Ba IeHCTBHS: TIOTPYy3Ka HA CKJIJIe M pa3rpyska y kimueHTa. Heooxoaumo

JUIA 3asBKH Ha ITOTPY3KY Ha CKIIaA€ YCTAaHOBUTH THUIIA PUCKUP, JJIA 3aABKH HAa JOCTAaBKY
YCTaHOBUTH THIIAa DROP.

IIpumep 1

MokasaTtb npumep 1

2.2. OaVH TPAaHCHOPTHBIN NAPK M HECKOJIBKO CKJIai0B

Korpa ucnosb3oBaTb?

Korna HeckosbKo cki1ai0B 00CTyKUBAET OJMH TPAHCIIOPTHBIN MapK.

CxeMma
@v _v@
e YnYn-
e b b
.Ch b O



Kak peanusoBaTs cueHapuu?

Yepes order_restrictions — depe3 orpaHMYeHUE HAXOKACHUS B PEHCe IPY30B C pa3HBIX
ckianoB. Mcnonb3yeTcs, Korja HeT JIMMUTA 10 TPaHCIOPTY Ha OJIMH CKJIaj, HO €CTh
orpaHuueHus 1o rpy3am. Tak MOXKHO MPOrHO3UPOBATh, CKOJIBKO MAIlIMH HYXHO MIPUTHATH HA
CKJIaJ{ IS BHITIOJTHEHUS BCETO 00BheMa OTIPY30K € KaXI0TO U3 CKIIA/I0B.

UYepes transport_restrictions — yepes 3amper MoceieHus: TPAHCIIOPTOM CKIIaJI0B, KpOME

3aKPCIVICHHBIX 3a HHUM. HCHOJ’IBSyeTCH, KOrjJia €CTh 4YE€TKOe pasaciICHue TpaHCopTa MEXIAY
CKJIaJJaMH.

IIpumepnl
IIpumep 1

Ectb nBa ckinana. J{jis Kak1oro U3 HEX 3a1aHO TpeOOBaHKeE, TPAHCIIOPT ¢ KAKHM CBOMCTBOM
MOYKET €ro MocemaTh: U cKiaaaa ¢ kiaodom locations_storage 1 BeicTaBiieHO
tpeboBanue transport_restrictions = whsl; aus ckimana ¢
karouom locations_storage 2 BeictaBiieHo TpeboBanue transport_restrictions = whs2.
JI7ist Ka)KI0TO TPAHCIIOPTA TIEPEUNCICHBI CBOMCTBA, KOTOPBIMH OHHU OOJIaIat0T: IS
tpancnopra transport_1 whsl 3agano transport_features = whsl; gus
tpancnopta transport_1 whs2 3agano transport_features = whs2.
[1pu maHupoBaHUM JOKAIMIO ¢ TpeboBanueM transport_restrictions = whsl, 6yzaer nmocemarh
ToJIbKO TpaHncmopT transport_1 whsl, a mokammro locations_storage 2 — toabko

Tpancnopt transport_1 whs2.

MoKasaTb npumep 1

[Ipumep 2

TpeGoBaHus K Tpy3y B OJHOM peilice orpaHuueHsbl. [Ipu 3TOM 3aka3zam ¢ epBOro CKiajia
BBICTABIISIFOTCS TpeOOBaHue U cBoiicTBa WhS1, 3akazam co BToporo ckiaga — Whs2.

B nanHoM citydae OynyT MOCTpOEHBI /1Ba pelica, Tak Kak J[Ba 3aKa3a, yuacTBYIOLIME B pacyere,
HE MOT'YT IONACTh B OIMH PEC U3-3a B3aMMOMCKIIIOYAIOIUX TPeOOBaHUII K 3aKasy.

Mokasatb npumep 2



2.3. 3a60p rpy3a OT K/IMeHTa Ha CKJIaJ,

Korjaa ucnosib3oBaThb?
Korz[a HYXXHO pCaIn30BaTh JOCTABKY OT KJIMCHTA HA CKJIA.
Kak peanusoBaTtb cueHapui?

Ketic ormuceiBaeTcs B JABa I[CﬁCTBHHZ IIOrpyskKa y KIIMEeHTa 1 pa3rpy3ka Ha CKJIazac.

HCO6XO[[I/IMO JUIA 3asBKH Ha IIOTPY3KY Y KIIMCHTA YCTAHOBUTH TUIIA PUCKUP, IJIA I[GﬁCTBPISI
3ajBKHU Ha BBII'PY3KY Ha CKJIaJAC YCTAHOBUTH THIIA DROP.

IIpumep

Moka3zaTtb npumep 1



2.4. Mlpumepsl

I[IpuMep 3anmpoca HA ABTOPHU3ANHIO.

{

"username": "test_user",
"password": "test_user",
"ttl_seconds": 86400

}

Bp10op onTUMAaJIBHOTO cKJIaAa noctaBku. [lpumep 1.

{"locations":[{""key":"loc_pickup_1","geopoint":{"latitude":55.75065,"longitude":37.67802},"arrival_duration":"POD",
"departure_duration":"POD"},{"key":"WHS_1","geopoint":{"latitude":55.887523,"longitude":37.439394},"arrival_duration":"P0
D","departure_duration":"POD"},{"key":"loc_pickup_2","geopoint":{"latitude":55.7226,"longitude":37.70342},"arrival_duration
":"POD","departure_duration":"POD"},{"key":"WHS_3","geopoint":{"latitude":55.570002,"longitude":37.595995},"arrival_durat
ion":"POD","departure_duration":"POD"},{"key":"WHS_2","geopoint™:{"latitude":55.776284,"longitude":37.852814},"arrival_d
uration":"POD","departure_duration":"POD"}],"orders":[{"key":"order_1","demands":[{"key":"demand_1","demand_type":"PIC
KUP","target_cargos™:["crg_1"],"precedence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"demand_1_0","loca
tion_key":"loc_pickup_1","duration™:"PT10M","reward":0.0,"hard_time_window":{"from":"2023-05-
06T07:00:00+00:00","to":"2023-05-
06T18:10:00+00:00"}}1}.{""key":"demand_alternative_drop","demand_type":"DROP","target_cargos":["crg_1"],"precedence_in
_trip™:0,"precedence_in_order":0,"possible_events":[{"key":"demand_alternative_drop_0","location_key":"WHS_1","duration":
"PT10M","reward":0.0,"hard_time_window":{"from":"2023-05-06 T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"}},{"key":"demand_alternative_drop_1","location_key":"WHS_2""duration":"PT10M","reward":0.0,"hard
_time_window":{"from":"2023-05-06 T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"}},{"key":"demand_alternative_drop_2","location_key":"WHS_3","duration":"PT10M","reward":0.0,"hard
_time_window":{"from":"2023-05-06 T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"}}1}],"cargos™:[{"key":"crg_1","capacity":{"mass":1.0,"volume™:1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity_c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length":1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13H3.{"key":"order_2","demands":[{"'key":"demand_2","demand_type":"PICKUP","target_cargos":["crg_2"],"precedence_in
_trip":0,"precedence_in_order":0,"possible_events":[{"key":"demand_2_0","location_key":"loc_pickup_2","duration":"PT10M",
"reward":0.0,"hard_time_window":{"from":"2023-05-06T12:00:00+00:00","to":"2023-05-
06T15:30:00+00:00"}}1}.{"key":"demand_3","demand_type":"DROP" "target_cargos":["crg_2"],"precedence_in_trip":0,"prece
dence_in_order™:0,"possible_events":[{"key":"demand_3_0","location_key":"WHS_1","duration":"PT10M","reward":0.0,"hard_
time_window":{"from":"2023-05-06T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"}}1}],"cargos™:[{""key":"crg_2","capacity":{"mass":1.0,"volume":1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity_c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length™:1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13}13],"performers™:[{"key":"driver_key","shifts":[{"'key":"key_shift_demo_1","availability_time":{"from":"2023-05-
06T03:00:00+00:00","to":"2023-05-06T18:00:00+00:00"},"working_time":{"from":"2023-05-06 T03:00:00+00:00","to":"2023-
05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":2000.0,"constraints":[{"stage_length™:"PT8H","cost_per_unit":1.0},{"'stage_len
gth™:"PT8H","cost_per_unit":2.0}]}}],"own_transport_type":"CAR","limits":{"max_work_shifts":31}}],"transports":[{"key":"tr
ansport_key","shifts":[{"'key":"key_shift_demo_2","availability_time":{"from™:"2023-05-06T03:00:00+00:00","to™:"2023-05-
06T18:00:00+00:00"},"working_time":{"from":"2023-05-06T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"stage_length":150000,"cost_per_unit":0.01},{"stage_len
gth™:700000,"cost_per_unit":0.02}]1}}],"transport_type":"CAR","boxes":[{"key":"box_key1","capacity":{"mass":10.0,"volume":
10.0,"capacity_a":0.0,"capacity_b":0.0,"capacity_c":0.0},"compatibilities":{"width":9.0,"height":9.0,"length™:9.0,"box_features"
(1333, "plan_settings":{"trips_settings":{"configuration":"optimize_cars_then_single_location_grouping","trip_start_time_strat
egy":"EARLIEST_FINISH","assumptions":{"disable_compatibility":false,"disable_capacity":false,"same_order_time_window":
false,"expand_shift_time_window":false}},"geo_settings™:{"toll_roads":false,"ferry_crossing":true,"traffic_jams":true,"flight_dis
tance™:false},"calculation_settings":{"max_calculation_time":"PT17M","result_timezone™:0}},"external_routing":[{"transport_t
ype":"CAR","matrix":{"waypoints":[{"geopoint":{"latitude":55.75065,"longitude":37.67802},"duration":"PT0S"},{"geopoint™:{
"latitude":55.887523,"longitude":37.439394},"duration™:"PT0S"},{"geopoint":{"latitude":55.7226,"longitude":37.70342} "durati
on":"PT0S"},{"geopoint™:{"latitude":55.570002,"longitude":37.595995},"duration":"PT0S"},{"geopoint":{"latitude":55.776284,
"longitude":37.852814},"duration":"PT0S"}],"distances":[[0,29000,36000,25000,34000],[29000,0,25000,34000,36000],[25000,3
4000,0,36000,29000],[34000,25000,29000,36000,0],[36000,34000,29000,0,25000]], "durations*:[[0,60,51,48,54],[60,0,51,48,54]
,[48,54,0,60,51],[54,60,51,0,48],[51,48,54,60,011} }1}
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Bpioop onTuMaabHOT0 cKiaaaa aocraBku. [Ipumep 2.

{"locations":[{""key":"loc_pickup_1","geopoint":{"latitude":55.75065,"longitude":37.67802},"arrival_duration";"POD",
"departure_duration™:"POD"},{"key":"WHS_1" "geopoint":{"latitude":55.887523,"longitude":37.439394},"arrival_duration":"P0
D","departure_duration":"POD"},{"key":"loc_pickup_2","geopoint":{"latitude™:55.7226,"longitude":37.70342},"arrival_duration
":"POD","departure_duration":"POD"},{"key":"WHS_3","geopoint™:{"latitude":55.570002,"longitude":37.595995},"arrival_durat
ion":"POD","departure_duration":"POD"},{"key":"WHS_2","geopoint":{"latitude":55.776284,"longitude":37.852814},"arrival_d
uration":"POD","departure_duration™:"POD"}],"orders":[{"key":"order_1","demands":[{"key":"demand_1","demand_type":"PIC
KUP" "target_cargos™:["crg_1"],"precedence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"demand_1_0","loca
tion_key":"loc_pickup_1","duration":"PT10M","reward":0.0,"hard_time_window":{"from":"2023-05-
06T07:00:00+00:00","to":"2023-05-
06T18:10:00+00:00"}}1}.{"key":"demand_alternative_drop","demand_type":"DROP","target_cargos":["crg_1"],"precedence_in
_trip"™:0,"precedence_in_order":0,"possible_events":[{"key":"demand_alternative_drop_0","location_key":"WHS_1","duration":
"PT10M","reward":0.0,"hard_time_window":{"from":"2023-05-06T03:00:00+00:00","to":""2023-05-
06T18:00:00+00:00"}},{"key":"demand_alternative_drop_1","location_key":"WHS_2","duration":"PT10M","reward":0.0,"hard
_time_window":{"from":"2023-05-06T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"}},{"key":"demand_alternative_drop_2","location_key":"WHS_3","duration":"PT10M","reward™:0.0,"hard
_time_window":{"from":"2023-05-06T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"}}1},"cargos™:[{"key":"crg_1","capacity":{"mass":1.0,"volume":1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length™:1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13311}.{"key":"order_2""demands":[{"key":"demand_2","demand_type":"PICKUP","target_cargos":["crg_2"],"precedence_in
_trip™:0,"precedence_in_order":0,"possible_events":[{"key":"demand_2_0","location_key":"loc_pickup_2","duration":"PT10M",
"reward":0.0,"hard_time_window":{"from":"2023-05-06T12:00:00+00:00","to":"2023-05-
06T15:30:00+00:00"}}1}.{""key":"demand_3","demand_type":"DROP","target_cargos":["crg_2"],"precedence_in_trip":0,"prece
dence_in_order":0,"possible_events":[{"key":"demand_3_0","location_key":"WHS_1""duration":"PT10M","reward":0.0,"hard_
time_window":{"from":"2023-05-06T03:00:00+00:00","t0":"2023-05-
06T18:00:00+00:00"}}1}],"cargos™:[{"key":"crg_2","capacity":{"mass":1.0,"volume":1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity _c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length™:1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13}1}],"performers™:[{"key":"driver_key","shifts":[{"key":"key_shift_demo_1","availability_time":{"from":"2023-05-
06T03:00:00+00:00","to":"2023-05-06T18:00:00+00:00"}, "working_time":{"from":"2023-05-06 T03:00:00+00:00","t0":"2023-
05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":2000.0,"constraints":[{"stage_length":"PT8H","cost_per_unit":1.0},{"stage_len
gth™:"PT8H","cost_per_unit":2.0}]1}}],"own_transport_type":"CAR","limits":{"max_work_shifts":31}}],"transports":[{"key":"tr
ansport_key","shifts":[{"key":"key_shift_demo_2","availability_time":{"from":"2023-05-06T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"},"working_time":{"from":"2023-05-06T03:00:00+00:00","to":"2023-05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"'stage_length":150000,"cost_per_unit":0.01},{"stage_len
gth™:700000,"cost_per_unit":0.02}]}}],"transport_type":"CAR","boxes":[{""key":"box_key1","capacity":{"mass":10.0,"volume":
10.0,"capacity_a":0.0,"capacity_b™:0.0,"capacity_c":0.0},"compatibilities":{"width":9.0,"height":9.0,"length™":9.0,"box_features"
‘0333, "plan_settings":{"trips_settings":{"configuration":"optimize_cars_then_single_location_grouping”,"trip_start_time_strat
egy":"EARLIEST_FINISH","assumptions":{"disable_compatibility":false,"disable_capacity":false,"same_order_time_window":
false,"expand_shift_time_window":false}},"geo_settings":{"toll_roads":false,"ferry_crossing":true,"traffic_jams":true,"flight_dis
tance":false},"calculation_settings":{"'max_calculation_time":"PT17M","result_timezone":0}},"external_routing":[{"transport_t
ype":"CAR","matrix":{"waypoints":[{"geopoint":{"latitude":55.75065,"longitude":37.67802},"duration":"PT0S"},{"geopoint":{
"latitude":55.887523,"longitude":37.439394},"duration™:"PT0S"},{"geopoint":{"latitude™":55.7226,"longitude":37.70342},"durati
on":"PT0S"},{"geopoint™:{"latitude":55.570002,"longitude":37.595995},"duration":"PT0S"},{"geopoint™:{"latitude":55.776284,
"longitude™:37.852814},"duration":"PT0S"}],"distances":[[0,29000,36000,25000,34000],[29000,0,25000,34000,36000],[25000,3
4000,0,36000,29000],[34000,25000,29000,36000,0],[36000,34000,29000,0,25000]],"durations":[[0,60,51,48,54],[60,0,51,48,54]
,[48,54,0,60,51],[54,60,51,0,48],[51,48,54,60,011} }1}
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JlocTaBka co ckJjajaa a0 kjaueHta. [Ipumep 1.

{"locations":[{""key":"storage_location","geopoint":{"latitude":55.887523,"longitude":37.439394},"arrival_duration™:"
POD","departure_duration™:"POD"},{"key":"client_location","geopoint":{"latitude":55.75065,"longitude":37.67802},"arrival_dur
ation":"POD","departure_duration":"POD"}],"orders":[{"key":"order_1","demands":[{"key":"demand_warehouse","demand_type
""PICKUP" "target_cargos":["crg_1"],"precedence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"demand_1","
location_key":"storage_location","duration":"PT1H","reward":0.0,"hard_time_window":{"from":"2022-05-
06T07:00:00+00:00","to":"2022-05-
06T08:00:00+00:00"}}1}.{"key":"demand_client","demand_type":"DROP" "target_cargos":["crg_1"],"precedence_in_trip":0,"pr
ecedence_in_order":0,"possible_events":[{"key":"demand_2","location_key":"client_location","duration":"PT1H","reward":0.0,"
hard_time_window":{"from™:"2022-05-06T10:00:00+00:00","to":"2022-05-
06T11:00:00+00:00"}}1}],"cargos™:[{"key":"crg_1","capacity":{"mass":1.0,"volume":1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity_c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length":1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13}131,"performers™:[{"key":"driver_key","shifts":[{"key":"key_shift_demo_1","availability_time":{"from":"2022-05-
06T03:00:00+00:00","to":"2022-05-06T18:00:00+00:00"}, "working_time":{"from":"2022-05-06 T03:00:00+00:00","to":"2022-
05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":2000.0,"constraints":[{"stage_length":"PT8H","cost_per_unit":1.0},{"stage_len
gth™:"PT8H","cost_per_unit":2.0}]1}}],"own_transport_type":"CAR","limits":{"max_work_shifts":31}}],"transports":[{"key":"tr
ansport_key","shifts":[{"key":"key_shift_demo_2","availability_time":{"from":"2022-05-06T03:00:00+00:00","t0":"2022-05-
06T18:00:00+00:00"},"working_time":{"from":"2022-05-06T03:00:00+00:00","t0":"2022-05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"'stage_length":150000,"cost_per_unit":0.01},{"stage_len
gth™:700000,"cost_per_unit":0.02}]}}],"transport_type":"CAR","boxes":[{"'key":"box_key1","capacity":{"mass":10.0,"volume":
10.0,"capacity_a":0.0,"capacity_b":0.0,"capacity_c":0.0},"compatibilities":{"width":9.0,"height":9.0,"length":9.0,"box_features"
03313, "plan_settings":{"trips_settings":{"configuration™:"optimize_cars_then_single_location_grouping","trip_start_time_strat
egy":"EARLIEST_FINISH","assumptions":{"disable_compatibility":false,"disable_capacity":false,"same_order_time_window":
false,"expand_shift_time_window":false}},"geo_settings":{"toll_roads":false,"ferry_crossing":true,"traffic_jams":true,"flight_dis
tance":false},"calculation_settings":{"max_calculation_time":"PT17M","result_timezone":0}},"external_routing":[{"transport_t
ype":"CAR","matrix":{"waypoints":[{"geopoint":{"latitude":55.887523,"longitude":37.439394},"duration":"PT0S"},{"geopoint"
{"latitude™:55.75065,"longitude":37.67802},"duration™:"PT0S"}],"distances":[[0,27800],[27800,0]],"durations":[[0,52],[52,0]] }
bk

OauH TPAHCHIOPTHBIN NAPK M HECKOJbKO ckjaanoB. [Ipumep 1.

{"locations":[{"'key":"location_2","geopoint":{"latitude":55.712122,"longitude":37.611374},"arrival_duration":"POD",
"departure_duration":"POD"},{"key":"locations_storage_2","geopoint™:{"latitude":55.630721,"longitude":37.62493},"arrival_du
ration":"POD","departure_duration":"POD","compatibilities":{"transport_restrictions":["whs2"]}},{"key":"location_1","geopoint"
{"latitude™:55.713699,"longitude":37.621839},"arrival_duration":"POD","departure_duration":"POD"},{"key":"locations_storag
e_1""geopoint":{"latitude":55.773905,"longitude":37.683529},"arrival_duration":"POD","departure_duration":"POD","compatibi
lities":{"transport_restrictions":["whs1"]}}],"orders":[{"key":"ORDER_2","demands":[{"key":"ORDER_2_DROP","demand_ty
pe":"DROP","target_cargos":[*ORDER_2_cargo"],"precedence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"
ORDER_2_DROP_0","location_key":"location_2","duration":"PT10M","reward":0.0,"hard_time_window":{"from":"2023-05-
19T05:00:00+00:00","to":"2023-05-
19T07:00:00+00:00"}}]}.{"key":"ORDER_2_PICKUP","demand_type":"PICKUP" "target_cargos":["ORDER_2_cargo"],"prece
dence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"ORDER_2_PICKUP_0","location_key":"locations_storag
e_2","duration":"POD","reward":0.0,"hard_time_window":{"'from":"2023-05-18T21:00:00+00:00","t0":"2023-05-
19T20:59:59+00:00"}}]}], "cargos™:[{"key":"ORDER_2_cargo","capacity":{"mass":38.35,"volume":0.0,"capacity_a":0.0,"capaci
ty_b™"0.0,"capacity_c":0.0}}1}.{"key":"ORDER_1","demands":[{"'key":"ORDER_1_DROP" "demand_type":"DROP","target_c
argos":["ORDER_1_cargo"],"precedence_in_trip™:0,"precedence_in_order":0,"possible_events":[{"key":"ORDER_1_DROP_0",
"location_key":"location_1","duration™:"PT10M","reward":0.0,"hard_time_window":{"from":""2023-05-
19T05:00:00+00:00","to":"2023-05-
19T07:00:00+00:00"}}]}.{"key":"ORDER_1_PICKUP","demand_type":"PICKUP","target_cargos":["ORDER_1_cargo"],"prece
dence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"ORDER_1_PICKUP_0","location_key":"locations_storag
e_1""duration":"POD","reward":0.0,"hard_time_window":{"from";""2023-05-18T21:00:00+00:00","t0":""2023-05-
19T20:59:59+00:00"}}]}],"cargos™:[{"key":"ORDER _1_cargo","capacity":{"mass":8.78,"volume":0.0,"capacity_a":0.0,"capacit
y_b":0.0,"capacity_c":0.0}}1}],"performers":[{"key":"performer_1" "shifts":[{""key":"shift_3","availability_time":{"from":"2023
-05-18T21:00:00+00:00","t0":"2023-05-19T20:59:59+00:00"},"working_time":{"from":"2023-05-
18T21:00:00+00:00","to":"2023-05-
19T20:59:59+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"stage_length":"PT12H","cost_per_unit":1.0}]}}],"own_t
ransport_type":"CAR","limits":{"max_work_shifts":31}},{"key":"performer_2","shifts":[{"key":"shift_4","availability_time":{"
from":"2023-05-18T21:00:00+00:00","t0":""2023-05-19T20:59:59+00:00"},"working_time":{"from":"2023-05-
18T21:00:00+00:00","to":"2023-05-
19T20:59:59+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"stage_length":"PT12H","cost_per_unit":1.0}]}}],"own_t
ransport_type":"CAR","limits":{"max_work_shifts":31}}],"transports":[{"key":"transport_2_whs2","shifts":[{"key":"shift_2","a
vailability_time":{"from":"2023-05-18T21:00:00+00:00","to":"2023-05-19T20:59:59+00:00"},"working_time":{"from":"2023-
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05-18T21:00:00+00:00","to":"2023-05-
19T20:59:59+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"stage_length":1000000,"cost_per_unit":0.01}]}}],"trans
port_type":"CAR","boxes":[{"key":"Box_2","capacity":{"mass":300.0,"volume":0.0,"capacity_a":0.0,"capacity_b":0.0,"capacity
_c":0.0}}],"compatibilities":{"transport_features":["whs2"],"performer_restrictions":[]}},{"key":"transport_1_whs1" "shifts":[{"
key":"shift_1","availability_time":{"from":"2023-05-18T21:00:00+00:00","to":"2023-05-
19T20:59:59+00:00"},"working_time":{"from":"2023-05-18T21:00:00+00:00","to":"2023-05-
19T20:59:59+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"'stage_length":1000000,"cost_per_unit":0.01}]}}],"trans
port_type":"CAR","boxes":[{"key":"Box_1","capacity":{""mass":300.0,"volume":0.0,"capacity_a":0.0,"capacity_b":0.0,"capacity
_C":0.0}}],"compatibilities":{"transport_features":["whs1"],"performer_restrictions":[]}}],"plan_settings":{"trips_settings":{""con
figuration":"optimize_cars_then_single_location_grouping","trip_start_time_strategy":"EARLIEST_FINISH"},"calculation_setti
ngs":{"max_calculation_time":"PT17M","result_timezone":0}},"external_routing":[{"transport_type":"CAR","matrix":{"waypoi
nts":[{"geopoint":{"latitude":55.712122,"longitude":37.611374},"duration":"PT0S"},{"geopoint":{"latitude":55.630721,"longitu
de":37.62493},"duration™:"PT0S"},{"geopoint":{"latitude":55.713699,"longitude":37.621839},"duration":"PT0S"},{"geopoint":
{"latitude™:55.773905,"longitude":37.683529},"duration";"PT0S"}],"distances":[[0,10900,0,9100],[10900,0,0,9100],[0,9100,0,10
900],[9100,0,0,10900]],"durations":[[0,24,0,28],[24,0,0,28],[0,28,0,24],[0,28,24,0]1} }1}

OauH TPAaHCHOPTHBIN MapK M HECKOJIbKO cKaaaoB. [Ilpumep 2.

{"locations":[{"key":"storage_location","geopoint":{"latitude":55.887523,"longitude":37.439394},"arrival_duration™:"
POD","departure_duration™:"POD"},{"key":"client_location","geopoint":{"latitude":55.75065,"longitude":37.67802},"arrival_dur
ation™:"POD","departure_duration":"POD"}],"orders":[{"key":"order_1","demands":[{"key":"demand_client","demand_type":"PI
CKUP","target_cargos":["crg_1"],"precedence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"demand_1","locat
ion_key":"client_location","duration":"PT10M","reward":0.0,"hard_time_window":{"from":"2022-05-
06T07:00:00+00:00","to":"2022-05-
06T18:10:00+00:00"}}1}.{"key":"demand_warehouse","demand_type":"DROP","target_cargos":["crg_1"],"precedence_in_trip":
0,"precedence_in_order":0,"possible_events":[{"key":"demand_2","location_key":"storage_location","duration":"PT10M","rewa
rd":0.0,"hard_time_window":{"from":"2022-05-06T03:00:00+00:00","t0":"2022-05-
06T18:00:00+00:00"}}1}],"cargos™:[{""key":"crg_1","capacity":{"mass":1.0,"volume":1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity_c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length™:1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13}13],"performers™:[{"key":"driver_key","shifts":[{"key":"key_shift_demo_1","availability_time":{"from™:"2022-05-
06T03:00:00+00:00","to":"2022-05-06T18:00:00+00:00"}, "working_time":{"from":"2022-05-06T03:00:00+00:00","t0":"2022-
05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":2000.0,"constraints":[{"stage_length":"PT8H","cost_per_unit":1.0},{"stage_len
gth™:"PT8H","cost_per_unit":2.0}]}}],"own_transport_type":"CAR","limits":{"max_work_shifts":31}}],"transports":[{"key":"tr
ansport_key","shifts":[{"'key":"key_shift_demo_2","availability_time":{"from™:"2022-05-06T03:00:00+00:00","to™:"2022-05-
06T18:00:00+00:00"},"working_time":{"from":"2022-05-06 T03:00:00+00:00","t0":"2022-05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"stage_length™:150000,"cost_per_unit":0.01},{"stage_len
gth™:700000,"cost_per_unit":0.02}1}}],"transport_type":"CAR","boxes":[{"'key":"box_key1","capacity":{"mass":10.0,"volume":
10.0,"capacity_a":0.0,"capacity_b":0.0,"capacity_c":0.0},"compatibilities":{"width":9.0,"height":9.0,"length™:9.0,"box_features"
(1333, "plan_settings":{"trips_settings":{"configuration":"optimize_cars_then_single_location_grouping","trip_start_time_strat
egy™:"EARLIEST_FINISH","assumptions":{"disable_compatibility":false, disable_capacity":false,"same_order_time_window":
false,"expand_shift_time_window":false}},"geo_settings":{"toll_roads":false,"ferry_crossing":true,"traffic_jams":true,"flight_dis
tance™:false},"calculation_settings":{"max_calculation_time":"PT17M","result_timezone™:0}},"external_routing":[{"transport_t
ype":"CAR","matrix":{"waypoints":[{"geopoint”:{"latitude":55.887523,"longitude":37.439394},"duration™:"PT0S"},{"geopoint"
{"latitude":55.75065,"longitude":37.67802},"duration":"PT0S"}],"distances":[[0,29100],[0,29100]],"durations":[[0,64],[64,0]]}

ks
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3a06op rpy3a ot kauenTa Ha ckJjaja. [Ipumep 1.

{"locations":[{""key":"storage_location","geopoint":{"latitude":55.887523,"longitude":37.439394},"arrival_duration™:"
POD","departure_duration™:"POD"},{"key":"client_location","geopoint":{"latitude":55.75065,"longitude™:37.67802},"arrival_dur
ation™:"POD","departure_duration":"POD"}],"orders":[{"key":"order_1","demands":[{"key":"demand_client","demand_type":"PI
CKUP" "target_cargos":["crg_1"],"precedence_in_trip":0,"precedence_in_order":0,"possible_events":[{"key":"demand_1","locat

06T07:00:00+00:00","to":"2022-05-
06T18:10:00+00:00"}}1}.{"key":"demand_warehouse","demand_type":"DROP","target_cargos":["crg_1"],"precedence_in_trip":
0,"precedence_in_order":0,"possible_events":[{"key":"demand_2","location_key":"storage_location","duration":"PT10M","rewa
rd":0.0,"hard_time_window":{"from":"2022-05-06T03:00:00+00:00","to":""2022-05-
06T18:00:00+00:00"}}1}],"cargos™:[{"key":"crg_1","capacity":{"mass":1.0,"volume":1.0,"capacity_a":0.0,"capacity_b":0.0,"cap
acity_c":0.0},"compatibilities":{"width":1.0,"height":1.0,"length":1.0,"box_restrictions":[],"cargo_features":[],"cargo_restriction
s":[13}131."performers™:[{"key":"driver_key","shifts":[{"key":"key_shift_demo_1","availability_time":{"from":"2022-05-
06T03:00:00+00:00","to":"2022-05-06T18:00:00+00:00"}, "working_time":{"from":"2022-05-06 T03:00:00+00:00","to":"2022-
05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":2000.0,"constraints":[{"stage_length":"PT8H","cost_per_unit":1.0},{"stage_len
gth™:"PT8H","cost_per_unit":2.0}]1}}],"own_transport_type":"CAR","limits":{"max_work_shifts":31}}],"transports":[{"key":"tr
ansport_key","shifts":[{"key":"key_shift_demo_2","availability_time":{"from":"2022-05-06T03:00:00+00:00","t0":"2022-05-
06T18:00:00+00:00"},"working_time":{"from":"2022-05-06T03:00:00+00:00","to":"2022-05-
06T18:00:00+00:00"},"tariff":{"cost_per_shift":1000.0,"constraints":[{"stage_length":150000,"cost_per_unit":0.01},{"stage_len
gth™:700000,"cost_per_unit":0.02}]1}}],"transport_type":"CAR","boxes":[{"'key":"box_key1","capacity":{"mass":10.0,"volume":
10.0,"capacity_a":0.0,"capacity_b":0.0,"capacity_c":0.0},"compatibilities":{"width":9.0,"height":9.0,"length":9.0,"box_features"
03313, "plan_settings":{"trips_settings":{"configuration™:"optimize_cars_then_single_location_grouping","trip_start_time_strat
egy":"EARLIEST_FINISH","assumptions":{"disable_compatibility":false,"disable_capacity":false,"same_order_time_window":
false,"expand_shift_time_window":false}},"geo_settings":{"toll_roads":false,"ferry_crossing":true,"traffic_jams":true,"flight_dis
tance":false},"calculation_settings":{"max_calculation_time":"PT17M","result_timezone":0}},"external_routing":[{"transport_t
ype":"CAR","matrix":{"waypoints":[{"geopoint":{"latitude":55.887523,"longitude":37.439394},"duration":"PT0S"},{"geopoint"
{"latitude™:55.75065,"longitude":37.67802},"duration™:"PT0S"}],"distances":[[0,29100],[0,29100]],"durations":[[0,64],[64,0]] }
bk
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