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Mathematical Language

» Mathematics Recognition + Operations Research

Til e [150.0,240.0], Tol e [250.0, 490.0], Ti2 e [150.0, 190.0],
To2 e [210.0, 340.0], FE1 e [2.941, 10.0], FE2 e [3.158, 10.0],
Fil > 0.0, Fi2 = 0.0, FB12 > 0.0, FB21 > 0.0, Fol > 0.0, Fo2 > 0.0,
Jianyang Zhou
T11 = 500.0 - Tol, T12 = 250.0 - Til, T21 = 350.0 - To2, e
T22 = 200.0 - Ti2, Fil + Fi2 = 10.0, Fo2 + FB12 = FE2, The NCL Natural -

Fol + FB21 = FE1, Fil + FB12 = FE1, Fi2 + FB21 = FE2, Constraint Langu—a"gd

FE2x(To2 - Ti2) = 600.0, 150.0xFil + To2xFB12 - TilxFE1 = 0.0,
FE1x(Tol - Til) = 1000.0, 150.0xFi2 + To1xFB21 - Ti2xFE2 = 0.0,

min 1300 xexp (0.6 x log (20000 x 6 / (4 x VTIL X T12 + (T11 + T12))) +
1300 xexp (0.6 x log (12000 x 6 / (4 x VI21 xT22 + (T21 + T22))) .

ﬁ_ Springer

» Publications

J. Zhou: The NCL Natural Constraint Language. Springer, ISBN 978-3-642-23844-4 (2012)
J. Zhou: Introduction to the constraint language NCL - Journal of Logic Programming. 45 (1-3): 71-103 (2000)



The POEM Platform

» POEM : Development Tool for The NCL Language

A POEM - [Routing.n (Modified)] - a *
File Edit View Project Execute Tools Window Help i
Dsoaag|s/re=apmn o QRE 2.8.8 8% =%
ﬁWorksDace DTS R outing prve =1 ¥ it ‘ ity
B oo s \forall o \in SOURCEORDER ( o p——
-3 Project fles 126 % Recursive sorting constraint |
Arclefg i R -
\DstabGenerataView. dat 127 TimeOrder {o} \prec TimeOrder {nextOrder {o}}, —
“ModehSerphS criptGenerateVisu n - - - A ve =
-] Fils list ‘ D el
U@Eﬂ;ziﬁﬁ:f 128 % Active time constraint
\rnclefg 130 TimeActiveOrder {o} = TimeOrder {o} \cap ScheduleOrder % {0y il U.‘ el
SModedS cipthS oriptG) heB Lt
i i i e 101 \inf TimeActiveOrder {o} = tlorder {o}, sl

&=
=] @ Debug Interaction
=R]

i 132 \sup TlmeActlveOrderi[o} = tZOrderi{o] ¥ = &=
tnelelfg 133 = &|A
D atatDebuginteraction dat . . L
\Modshinterface\Getltineray Tour.n 154 % Rest time constraint unle
[]éﬁ 138 TimeRestOrder {o} = TimeOrder {o} \setminus ScheduleOrder {o}, min max | sin i
w -0 3¢ TimeOrder {o} = TimeActiveOrder {o} \cup TimeRestOrder {o] . cos cod | tan taid
) 137 TlmeRestOrder o} \subset ScheduleRestVehlcle vehlcleOrder o laenp |Fintoa
’ 2 e | p
“ModelS eipthS eriptG enerateS olution. n —
O Mtrace dbg e J5 Y| e )
- st 138 % Active order constraint |
AConfigh004Field config i i § . ‘ =
AConfigh00\Macto coria 140 activeOrder {o} == o \1n SourceBActiveOrder,
'-d [ R oty 102 activeOrder {o} => tlorder {o} \in ScheduleOrder {o},
HConfigh SOLMYSOLYS alMacra. confia A TimeOrder {0} <> ()} -> activeOrder {o},
LB} MConfigh SOLVORACLE LS aiM acro.config § — i —
) \ConfighSLS M acto config 153 mileageOrder {o} > 0 -> activeOrder {o},
H i @ AConfighSALVSHLSERVER\S qitacio. config - -
Q—‘ ;‘ [Funclni ion.n] (78) init i h starts
= [Func[nitSclmimn] (143)  InfoCo: idenified: argument ion' TourPlanVehicle_{v}=]t icle_{v}+1,tourdVehicle_{v}+()] ' for fuzzy reasoning over arguments of '\bigeup_{v 'in Vehicle ActivePlan} { TowrPlanVehicle_{v}}'

rtion 1] (78) ion> pre-search ends

[rmcnm501uumn] (300)  function <initRelaxation> parsing ends

[GenerateSolutionn] (1) system pre-search starts

[GenerateSotutionn] (11)  system pre-search ends

[RelaxPrevious.n] (269) 10:12:14 .. Selving.

[Routingn](128)  Info C9: parallel computing started for' TimeOrder_{nextOrder_{o}} (infimum by predecessor/successor logic) 16 running threads over 17,940 instances
[Routinzn] (128)  Info C9: parallel computing started for' TimeOrder_{nextOrder_{o}} (routing coupled in clique logic) " 16 running threads over 60 instances
[Routingn](128)  Info CO: parallel computing started for' TimeOrder_{nextOrder_{o}} (TSP non-0 cardinality) : 16 running threads over 60 instances

[Routinzn] (128)  Info C9: parallel computing started for' TimeOrder_{nextOrder_{o}} (TSP upper cardinality) " 16 running threads over 10 instances

[Routingn](128)  Info C9: parallel computing started for' TimeOrder_{nextOrder_{0}} (not successor by impasse logic) " 16 running threads over 2,90 instances

[Routingn] (128)  Info C9: parallel computing started for' TimeOrder_{nextOrder_{o}} (not successor by no successor suceessively) " 16 running threads aver 2,990 instances
[Routingn] (128)  Infa C9: parallel computing started for' TimeOrder_{nextOrder_{o}} (not chained in parent) " 16 running threads over 91436 instances

[Routinzn] (128)  Info C9: parallel computing started for' TimeOrder_{nextOrder_{o}} (not chained by infeasible partitioning) - 16 rurming threads over 2,080 instances
[Routingn] (952)  Infa C9: objective ' nbTourActive ' takes effect

[TerminateSolvingn] (12)  10:1225 ... 0298 V10 T43 : Vehicles Required At Least: 7 Tours Required At Least: 42

[Routingn] (1133)  <routing? [0] search starts

[Routinzn] (128)  Info C9: parallel computing started for' TimeOrder {nextOrder {o}} (not chained in parent between) - 16 running threads over 231 instances

Deboe] Timer|[Traca tevar 1 | |+ ]\ Execote A Find }\ Tafo ) Warning ) Sussestion X Memory h Teail X Faile 3 Time / |« >l

Ready [Ln 128, Col 1 [Running time 737513 Depth 0-400:400; 1 solution(s), 0 backtrack(s), 4302 rotation(s)



The POEM Platform

» PoemServer : Multi-Task Server / Parallelism for Each Task

A s, £ - 8 x
Sever View Help
[ File [ Folder | #visit Last visit [ uRL [ Message | Host | Request type
) GenerateTableOrderProduct.n DATMS\Modehnteraction\View! Table: 1 2023-04-27 21:1%:10 TableOrder_0 Success, state(2) 127001 Nel
) SELECT dAS IDTOUR, idResource AS IDVEHICLE, tourResource AS TOURVEHICLE FROMOPT_TO san 3 2023042721 TOUR2 Success SqlQuery
) SELECT idAS IDPRODUCT, name AS NAMEPRODUCT FROMOPT_PRODUCT ORDER BY id san 3 2023-04-27 21 /PRODUCT2 Success SqiQuery
i SELECT o.id ASID, o.idClient AS CLIENT, lIF(o.priority IS NULL,0,0.priority) AS PRIORITY, sid+" '+ san 3 2023-04-27 21 JORDER Success 127001 SqiQuery
[ TableOrdero0Dview DATMS\View\ 00k E 2023-04-27 21:18:17 [Niew/ {00/ TableOrder000.view 127001 Get
) SELECT dp.lClub, (SELECT name FROM OPT_CLUB WHERE id=dp.idClub] AS NAMECLUE, dp.idDepct AS IDDEPOT s 4 2023-04-27 21:18:45 /DEPOT_PRODUCT Success 127001 SqlQuery
[ TableDepotProducto0D.view DATMS\View 00\ 2 2023-04-27 21:18:45 Piew/ 00/ TableDepotProducto0.view 12700.1 Get
i SELECT 5.idAS IDSITE, s.name AS NAMESITE, s.d+" '+ .nameAS IDNAMESITE FROMOPT_SIT saly H 2023-04-27 21:1%:18 J5TE2 Success 127001 SqlQuery
i SELECT d.idClub AS IDCLUE, (SELECT cb.name FROM OPT.CLUB cb WHERE cb.id=d idClub) AS NAMECLUB, diid saL 2 2023-04-27 21:18:45 /DEPOT Success 127001 SqlQuery
[ TableDepot_TableDepotProduct view DATMS\View' 00, 2 2023-04-27 21:18:45 Niew//00// TableDepot_TableDepotProduct view 127001 Get
) GenerateTableVehicleProductVehiclen DATMS\Modehnteraction\View\ Table: 1 2023-04-27 21:18:35 [TableVehicleProduct_ 0 Success, state(2) Nl
) SELECT vp.idClub, (SELECT name FROM OPT_CLUE WHERE id=vp.idClub) AS NAMECLUB, vp.idResource AS IDVEHI san 3 2023-04-27 27 JVEHICLE_PRODUCT Success SqiQuery
[ TablevehicleProductotDview DATMS\View\00% 3 2023-04-27 21 iew/ {00/, TableVehicleProduct000.view 127001 Get
[ Tablevehicle_TablevehicleProductview DATMS\View\00% 3 2023-04-27 21 Niew/ {00/ TableVehicle_TableVehicleProduct view 127001 Get
) GenerateTableTypeVehiclePraduct TypeVehicle.n DATMS\Madehnteraction\View\ Table\ 1 2023-04-27 21:18:24 [TableTypeVehicleProduct 0 Success, state(2) 127001 Nl
M SELECT tvp.idClub, (SELECT cb.name FROM DPT_CLUB cb WHERE cb.id=tvp.idClub) AS NAMECLUB, tvp.idTyp sl 5 2023-04-27 21:18:27 JTVPEVEHICLE_PRODUCT Success 127001 SqlQuery
[ TableTypeVehicleProducto0d view DATMS\View\ 00k E] 2023-04-27 21:18:27 Piew/ {00/ TableTypeVehicleProducto0O.view 12700.1 Get
[ TableTypeVehicle TableTypeVehicleProduct.vi DATMS\View 00k 2 2023-04-27 21:18:21 Niew//00// TableTypeVehicle_TableTypeVehicleProduct.view 127001 Get
il SELECT pr.id AS IDPRODUCT, pr.name AS NAMEPRODUCT, pr.type AS TYPE,'(235 255 255)' AS LINERGE FROM O saL\ 4 2023-04-27 21:18:17 /PRODUCT Success 127001 SqlQuery
[} TableProduct_TableOrderview DATMSView' 00, 4 2023-04-27 211817 Niew//00// TableProduct_TableOrder.view Get
w ) SELECT 00" AS IDCLUE, ‘000" AS IDUSER, ss.idSite]~' "+ IIF(s1.name IS NULL,"s1.name) AS IDSITE1, 5 saL 1 2023-04-27 21:17:57 JSITESITE Success SqQuery
s} [ TableSitesited0D.view DATMS\View\ 00\ 1 2023042721 Niew/ {00/ TableSiteSite000uview 127001 Get
[ TableSite_TableSiteSite view DATMS\View\00k 1 2023-04-27 21 iew/ {00/ TableSite_TableSiteSiteiew 127001 Get
(@) ) SELECT idAS ZONEID FROMOPT_ZONE WHERE idican<>"" ORDER BY id saL 1 2023-04-27 20:52:42 JZONE2 Success 127001 SqlQuery
; =I[Task [ 1D [ Client | Request tine [ MCL start time [ NCL end time | Directory | Pragram [ stae [ Message [ Reply | Reply state_| Temination state
4 LAPTOPHCPMDCTFZHOU-Order Table{T ableDider 35120230427 21191070 127.001 20230427 21191073 20230427 21131076 20230427 2111511 4 DATMSY | DAT i T able0 " Success sl solutions found Not requested Firished st 20230427 2111311 44
3 LAPTOP-HEPMDCIFZHOU-Vehicke Procuct Table(TablevehiclePtoduct43).. 127.001 20230427 211183518 2023.04:27 211835 21 DATMSY  DAT] i T hicle.n Success sl solutions found Mot requested Firished at
2 LAPTOPHCPMDCIFZHOU Vehick Tupe Praduct TablelT ableTpeVebiclePr., 127.001 20230427 21:16:2449 20230427 211192450 20230427 21:18:2533 DATMS:  DATH i T ableTypevehicleProdust TypeVehiclen  Success  al sohdions found  Hatrequested Firished at 20230427 21:18:25 35
i LAPTOP-HCPMDCTF ZHOU Refresh View(Gienerateiew: 5120230427 20512, 127001 20230427 2051:2253 20230427 2051:2256 20230427 20512682 DATMSY  DATHZ\ModelScrip SerptGienerateiizwn Success  al sotions faund  Het1equested Firished at 2023-04-27 20:51:28 82
O 0 LAPTOPHEPMDCIF2ZHOU-LaginlLagin}-20230427-20510573 127001 2023042720500676 20230427 20510676 20230427 20510743 DATMSY  DATMS\ModelinterfacerLaginn Success  al sohdtions found  Netequested Firished 2t 2023-04-27 20:51:07 49
l { .+ Server settings X ¢
D—‘ | [[][DA MG HodeiewsMapFunchapOrder n1 T} <mepites pre-search ends Foot | Server | Dotabase | Taskcs Parameters |1og |
| [1] DA TMSodehview\aphFunchapOrder m{ 121} funotion <mapSite> parsing ends
1] DA TMS\ModelVizw\Map\ViewMapOidet.nl | 0] system pre-search sarts Parameter I Vale |
1] DTS AblodehiewtMap\Wisish spOrder nf1 0] systemn pre-search ends
1] [D:ATMS Modelisw'Map\ViewapZone.n|(1). system parsing starls Jax parsiel e b L
1] [D:ATMS M adehiewsMaphFuncMapZone.n[11]; function <mapSite> parsing starts at the end of sub-modl [D:ATMS \Modelien\MapWiewMapZone.n, .......] Max paralel instance number 10000000
1] [0 THS A odehWiewtMap\FuncMarZene nfl1 1} <mapSite> pre-search starts Max reference number 50000
1] (D4 TME \odelWiewtMap\FunchlarZone. nf[1 1} <mapSite> pre-search ends Min string rumber 100000
1] [D:TMS AbladelVienMap\FuncMapZane.nf(1 32} function mapSite> parsing ends
1] DA TM5\ModelWiew\Map\VizwMarZone.nll 101 sustem pre-seaich starts Me ST 00000
1] [0 TS odelWiewtMapWiswitapZone.nl[10f system pre-search snds Mz string lergth 3000000
1][DATH hicleDrder 1), spstem parsing starts Max matrx side size 5000
1] [0 TMS \hladeltWiewtHistogramiFuncHistogramehicleD rder.nll 101 function <histoaram/eicleDrder> parsing starts atthe end of sub-madel D1\ TMStMadehiiewt iewHistogramiyehiciedidern, ... ] e = D000
10T a Order n][10f < Dicer> pre-search starts e
11D T o Order n][10f < Dicer> pre-seaioh ends Max amay size (cells) 1000000000
1] (D4 THS blodeliewtHistogramtFuncHi Order.n][223]: function icleflrder> parsing ends Max anay size loytes) 10000000000
1] D THS AbhodehWiswit j hicleDrder 1] system pre-search staits ; R
1] (05T hicleider r11]: system pre-search ends Woiddts hiaialsh 1
11[D:ATMS M odelWiewt enH hicleOider m16]: 20:51:27 Wehicle Histagram (#0rder) Ends; Time: 4.9409 Meitack e 100000000
1] D THS ihodehiswit ph icleQuarity, 1} system parsing statts
1][DAT] hicleQuantity.n][14)- warming C16: set Debug mode or Trace Lavel 2 f parallel computing fesible) for breakpoint at parsing _ Dt |
1][DATH i Quantity.nJ1 D) function <histogrami/ehicleDuantiy> parsing stats 3 the end o sub-madel [DATH fistogramVehicleQuantivin, ., .|
1] DA THS M odeRiew'H i icleGuartity r(10f <hi icleGuartiys pre-search staits
1] (05T a Quantity (10 <khistogy Quantity> pre-search ends ki
1][DATH fstogram:Funct Quantity.n205), funclian <histogram¥ehicleDuantiy> parsing ends
1D TS hadeliviewtt icnt icleGuanity.n(11) system pre-search stans
1] DATI hicleQuantity.n][11]- system pre-ssarch ends

Waiting for web access... [Uptime: 00:32




The POEM Platform

» PoemView : Visualization Component

File Import Compute Reoptimize View Export Billing System Help & o B @ H 2] ®R Q 8 @ (&) < %
10/05/2019 Fri T 11/05/2019 S | ,,i( S
=1 512 at
. S 00:00 08:00 | 08:00 16:00 | 16:00 24:00 | 00:00 08:00 | 08:00 16:00 | 16:00 24:00
©7T5 Vehicle 001 5 I R B g [
+9T Vehicle 002 4 111 TSE ] 11 ] 1143 ez
= 7T5 Vehicle 003 6 00 R T R} lliz2g Il
# 7T Vehicle 001 5 G O o = |18 st
=7T5 Vehicle 005 5 i 1 3 1] |
=15 Vehicle 006 4 [fiin (iw G
= Tour 006 1 7 [T}
= Tour 006 2 7 [
+Tour 006 3 7 i
" Tour 006 4 7 i 1208
- 7T5 Vehicle 007 5 [T JIEEE] T
“Tour 007 1 7 17 ]
+Tour 007 2 7 ([l ]
= Tour 007 5 7 L1 ]
*Tour 001 4 1 s
= Tour 007 5 7 llEE
= 7T5 Vehicle 008 5 0 T fliEE 1 |i5e
“Tour 008 1 7 17}
w “Tour 008 2 7 [ ]
4_) +Tour 008 3 7 B {@giE
"~ Tour 008 4 7 Al
@) l
3 |
|
|
s |
|
O =
+Tour 008 5 6 1 |ims
— 7T5 Vehicle 009 4 i e Eee [ 1]
+Tour 009 1 7 [T}
D—| =Tour 009 2 7 (1] Simulation
+Tour 009 3 7 0] :
= Tour 009 4 6 il L
5 10/05/2019 05:46:00
Hppim

Tour [Weight]

Route Sheet

Tour [ Tndex| Order Sile Starl Service | Loading | Roule | Mileage |Quantity | Weight [Volume[ Receipts [ Cost. 1
1 |o0o11 1| Start | 50010 2019 05 10 06:00 15 o 2| 3.0000 .0000| .0000| 0000 00 00
2 [ 0011 2| 117478:| 27612 Grandouit)| 2019 05 10 06:17 10 0 2 3.0000[ 1.0000| .6790| 1358.00| 1000.00 6.00
3 (0011 5] 115799¢| 27606 Naneis (77 10 0 5 40000|  1.0000| 6730 1556.00]  1000.00 7.00
4 [0011 4| 119387i| 27619 Fontenaill,| 2 10 0 0 0000 1.0000] .66 20,00  1000.00 1.00
5 (0011 5| 119387¢| 27619 Fonlenaill| 2019 05 10 06:62 10 0 2 2.0000[  1.0000| .6330| 1266.00] 1000.00 2.00
. | e Jooi1 6| 117472:| 27621 Saint Ouei| 2019 05 10 07:04 10 0 7| 8.0000] 1.0000| .3410| 682.000| 1000.00| 10.00

@ 2021 ENGINES | All rights reserved.



The POEM Platform

» PoemData : Modeling, Diagnosing and Managing Data

=4 Data Engine [Shift]

== o X
lichier Base Données [dition Print Outils Affichage Aide
M IE G
s TMS N ltem Value Comment
Liste des tables o1 Name idShift
@ Address L2 Label Shift
@ Client 93 leon
@ Client Vehicle Type 14 Type VARCHAR
@ Depot 5 Scale 0 [ i
Vehicl
& Depat Product 216 Precision 50 S . x
: g.er:m Vemd(e- Type w7 Inulabilty ES VESTNG Précédent Suivant Actualiser Message Police Annuler
Istance Matrix .
EDiviEiEh 18  Primary key NO YES/NO ) Division|Transporter X ~ Min Weight Modifier
9 Data-type -1 Sql=-1/ String=0/ Numeric=1
m@ Feedback = - 1Djo02 ~] Max weight
—— 110  Editable 2 ReadOnly=0/ Edit=1/ Combg (e =l
111 External key select id, name from opt_shift order by id SQL query / [SQL item] / {nC« at MiEYolins
@ Parameter Type[aT ~1 Max Volume
= Product 112  External key match Do J
= #1
= Route Sheet 113 External quer.y one oura
& File 14 Extemal relation = #Order/57
a T 115  External links 7 06001900 =] Planned Start|10/05/2019 ~[oc00:00 = |
& User 116  Filter match string Earliest|o1/05/2019 L”os 00:00" j Planned End[1 17052019 L”” 11:00 = |
w @ Vehicle 117 Default value Latest[31/05/2019 v|[15:00-00 = Miloage 521 - |
I ) A 00 : Division - CH{10,0) 118 Column number 6 Time Strict|yes = - . |
01 ID - CH(10.0) 119 Be password NO YES/NO Min #Tour = I W |
o A\ 02 Name - CH(20,0) 120 Enum type NO YES/NO Max #Tour El (Renis Tt RN
A 03: Type - CH(50,0) 121 Field index 10 Zero based field index in datak Min #Order =l Quantity[32 000
; A 04 : Depot - CH(50,0) — = Weight 52 000 l
A 05: Zone - CH(50.0) Min Makespan =l Volume [41479.000
A 06 : Shift - CH(50,0) |
U Max Mak I = Recelpts 32000.000
\ 07 : Earliest - CH(50,0) ey =l e |
O \ 08 Lates! - CH(50.0) Min Worktime ~1 95t[1221.000 [
\ 09 : Time Strict - NM(10,0) Max Worktime ~1 Telephone|os 80 80 80 80 |
;—1 A 10: Min #Tour - NM(18,0) Min Quantity| State [Planned =]
A 11: Max #Tour - NM(18.0) Max Quanhlyl
Q“ : E mi:xi%:’:e’r' ",‘\‘N’\'A(:%Oé) {7 TS Veicl - [Ln 2/16] i
A 141 Min Makespan - NM(10,0) |izte Stlestion:. Actalizer Maximizer-largeur _ _ [Product | Initial Quantity|_Inital Weight|_Initial Volume|_Min Quantity| Max Quantity| _Min Weight] Max Weight] Min Volume| _Max Volume|
\ 15 Max Makespan - NM(10,0) |D1 on |ID |Name |Type |Depot |Zone |S].uﬁ |Earhest |Latest vRo3 0.00
N 16 : Min Worktime - NM(10,0) Transpor001 001 7T5 7 06:00..19:00 | !
\ 17 : Max Worktime - NM{10,0) 0021002 9T | | [7 06:00.19:00 2019-05-01 06:00 Spocial Shifts i
\1g NM{1E2)
S 1; T P ';\;"\'A\(';Sv“é) lranspor003 003 715 7 06:00..19:00 | Start Date [End Date [ shitt I |
Al - Max Quantity - z
R : 2019-05-10 2019-05-16 6 06:00..18:00 |
\ 20 Min Weight - NM(18.3) LITranspor 004 004 7T5 7 06:00..19:00 |
\ 21+ Max Weight - NM(18.3) Transpor005 005 7T5 7 06:00..19:00 — ’
A 22: Min Volume - NM(18,3) |Start Time Ind Time |
A 23: MaxVolirmie:- NM(18.3) 2019-05-10 08:00 2019-05-10 08:59 I
N 24 : #Tour - NM(10,0) | = ==
N 25 : #Order - NM(10,0) |
\ 26 : Planned Start - CH(S0,0)
A 27 : Planned End - CH(50.0)
A 28: Mileage - NM{10,0)
\ 29: Makespan - NM(10,0)
e R 5 b

PiéL

[Ligne:1/21



The POEM Platform

PoemClient : Client Terminal for The Server

A Vs Routing a
File Tmport, Compute Reoptimize View Export Billing System Help o o [ ve 3 <] R @ (5] o x
-
- - " ehicle [Profif] Feedback Table
Source i Anagcmen Profit (10K) Vehicle Tour Latitude Longitude Clock Time KM State
4 Vehicles 1 001 3 48.58396 2.95140 2023 08 21 08:30 .00 1
Yahuelp/Lahlo 2 001 3 48.38920 3.65418 2023 08 21 09:30 85.00 3
Vehicle Types =
e 3 001 3 48.34535 3.70896 2023 08 21 09:35 90.00 5
Work Shifts
4 Prodm - 4 001 3 48.23885 3.90675 2023 08 21 10:10 125.00 6
Product Table 5 001 s 48.10656 5.91475 2025 08 21 10:15 125.00 7
By Depots 6 001 3 48.05001 3.33435 2023 08 21 11:20 192.00 9
By Vehicle Types 7 001 3 18.00166 3.31216 2023 08 21 12:00 222.00 8
By Vehicles KRouterSheet :
: s . - s 001 3 47.99438 3.17910 2023 08 21 12:20 238.00 10
4 Addresses Tour|Order| Site Start Service [Route| Mileage | Receipts | Cost
Address Table il ¥ 1| Start. | 50010 2019 05 10 06:( 15 2] 3.0000 0 00
Sites (Depots) on Map 2 | 001 7T5 T| 11747, 27612 G| 2019 05 10 061 10 3| 3.0000| 1000.00| 6.00 -
. CI_D’fta"ce Matrix 5 | 001 TS5 1] 11579.| 27606 Na| 2019 05 10 3| 4.0000| 1000.00| 7.00 g s ”\E‘T“ L i
g 4| oo1 TT5 1] 11938 | 27619 Fo| 2019 05 10 0| .0000| 1000.00| 4.00 =
Client Table 2 d | ADGDY
Clients (Zones) on Map 5 | 001 7T T[ 11938 | 27610 Fon| 2019 05 10 2| 2.0000| 1000.00| 2.00
4 Orders 6 | 001 7T5 1| 11747.| 27621 Sai| 2019 05 10 07:C 10 7| 8.0000| 1000.00 | 10.0C
Order Table 7 | 001
ord
w Orders (Zones) on Map = oot i Order
Orders by Products o[0T | Précédent Suivant Actualiser Message Police Annuler
D 4 Planncd Results 10| 001
c ) 4 Route Sheets 11 | 001 ID[r1622178 _—|  Service Farliest[10/06/2010 _~|[12:00:00 Modifier |
Vehicles 12 [ 001 | Client|MAIRIE ECOLE ~] Service Lalesl[10/05/2019 ~v|[1759:00
Tours 13 | 001 Priority[2 ~] Time Strict[yes =
4 Gantt Charts 2 001 = i =
Vehicles i o _ =7 |11/0512010 ~|[13:41:00 =
‘U Tours el elivery [Villencuve-Saint-Salves (89230 - F) B4 Planned End 1170622019 ~[ise600 =
4 Maps 16 oo Product[vRo3 ~] Vehicle[002 E
i 17
Vehicles Quantity[q ~] Tour[z ~]
Tours 18 | 001 Weugm|q o _I
$ Mobile Terminal Feedbacks ¥ 7o (001 Ssiuice Jime
4 Analysis 20 | 001 ellme{1642 ] Route Iime
1000 -
D_‘ Snapshots 21 | 001 T Vem’;e =] Mileage
4 Statistics 22 | 001 ] ] Cost[5 00
Vehicle Loading 23 [ 001 Fixed Time 10 - cerel -
Tour Loading 24 [ 001 Service Shiftl 06:00_18:00 = I A S
Accounting 25 001 — g
26 | 001 || Cfient NG .
Transporter X | Result 27001 |[[1D [ Name Ao [Type [Planner |Zone [shift |latitude |Longitude |Telephone |Mobile | Contact | 2L,
Parameter Content 28 | 001 |1/01002474 MAIRIE ECOLE ~ 8.RUE DE ... STFLO 1007 047.95103 003.96555 03 25705.. 07860.. 07 860..
1 Mission 0298 V9 T43 P1 29 | 001
2 | Solution State Feusible 30 | 001 | [ Product
3 #Ord 298
reer 31| 001 [ ivision [} Name lype Unit Weight|  Unit Volume|  Unit length| Unit Width| Unit Height
4 #Vehicle 916 52 | 001
Transporter X VRO3  VRO3 Bulk 1.00 1.00 1.00 1.00 1.00
5 #Tour 43 33 | 001
6 Profit 0 34 [ OO
T Cost 10875 35 | 001 7T5 4| 11889 | 24885 Pra| 2019 05 10 17:¢ 10 70| 92.0000| 1000.00 | 95.0C
8 Mileage 5795 36 | 001 7T5 4] Retun| 50010 2019 05 10 18: 0 0 .0000 00| .00
9 Workding 9065 37 | 001 7T5 5| Start | 50010 2019 05 15| 54| 94.0000 00| .00
10 9980 38 | 001 7T5 5| 11581 | 23765 Ma| 2019 05 10 7| 8.0000] 1000.00| 102.C

@ 2021 ENGINES | All rights reserved




The POEM Platform

» PoemMobile : Mobile Terminal for The Server

n
+
O
=
o
@)
S
ol

< Route Sheet

Q, Search

Vehicle : 001

Tour: 1

Order : 11579293

Site : Nangis (77370 - F)
Start : 2019-05-10 06:29
Service : 10

Route : 3

Mileage : 4.0000
Receipts : 1000.00

Cost :7.00

Vehicle : 001

Tour: 1

Order : 11938756

Site : Fontenailles (77370 - F)
Start : 2019-05-10 06:42
Service : 10

Route : 0

Mileage : .0000

Receipts : 1000.00

Cost : 4.00

Vehicle : 001

Tour: 1

Order : 11938787

Site : Fontenailles (77370 - F)
Start : 2019-05-10 06:52
Service : 10

Route : 2

I @]

Vehicle

v

& Feedback (+]
Q Vehicle v

Vehicle : 001

Tour:3

Bar code : 3701119902397

QR code : www.provider_example.test
Latitude : 48,34535

Longitude : 3,70896

Date : 2023-08-21

Clock Time : 10:15 /7
KM :90.00 —
State : Loading start a
Vehicle : 001

Tour:3

Bar code : 5123450001076

QR code : www.mapwaypoint.example
Latitude : 48,23885

Longitude : 3,90675

Date : 2023-08-21

Clock Time : 11:20 V4
KM : 125.00 -
State : Loading end a8
Vehicle : 001

Tour:3

Bar code : 9065632111768

QR code : www.orderdatas.example
Latitude : 48,10656

Longitude : 391478

1 @] <

137 a A Fd |
€& O Grandpuits-Bailly-Carrois, France :
(_) 7 stops

e Grandpuits-Bailly-Carrois, France

B 2hr4 =] # & &
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5“&.:55_-5”e(;Vaudoy;enane 9

Jouy-leChatel
Villiers Q ’Sec
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Deployment SaaS
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TMS : Transport Management System

Logistics Management Transport Planning Economic Zone Planning

» TMS Logistics : Logistics Management

* Objective: Optimize the plan of supply.
« Management: Sales (quotation/order), supply, stock, vehicle fleet and accounting (invoice /balance sheet).
+ Constraints: stock capacity, demand (quantity/volume/weight), etc.

» TMS Routing : Route Optimization

* Generic: Multi-agency, multi-user, multi-depot, multi-product, multi-vehicle, multi-day, multi-tour, short or long trip.

* Objective: Number of vehicles/tours, mileage, duration/working time, cost and profit.

* Constraints: Vehicle capacity (quantity/volume/weight), work regulations, route distance (time/mileage) and customer
time windows, etc.

» TMS Depot : Economic Zone Optimization

* Objective: Minimize overall cost of depots over a period by defining their locations and economic zones.
* Constraints: Types (primary and secondary) and capacities (minimum and maximum monthly tonnage) of depots,
products (types and prices), vehicles (types, capacities and costs), mileage between depots and customers, etc.



TMS : Transport Management System

» Logistics Module : Logistics Management

A TS Logistics

File Import Compute Reoptimize View Export Billing System Help & o =3 Ira] H 2]
4 Approvisionnement 3 - y SR Aeninite - Pitces (1000) Quaniiesmenmueles
K Article Désignation Stock Stock Sécurité | Demande Retard 2 Mois T .
Fournisseurs 505 [wenn=zen A [ TADATTATAATS a @ s
Eovision, 906 | K8009760 2 | RONDELLE APPUI PO 0
Entrée en stock o T . 5
4 Entrepot 905 | K8018350 0 | COLLIER FE/ZN 0
Catalogue 909 | K8023900 0 | PROTECTION DE FOU 0
Inventaire 910 | K8025250 0 | AXE DE VERROU FE/Z 0 ‘
4 Vente 911 [K8025681 1 | PALIER APPLIOUE 0 0] —]
Clisiits 912 | K8025750 1 | INSERT ] g 0 0| —
Devis 913 | K8028980 1 | BAGUE PLASTIQUE A 6000 0 ’_I |
Commandes 914 “ENTRETOISE F | [ 50] 0 |
Livraison 015 | K8031810 | ENTRETOISE FE/ZN 0 0 —
4 Comptabilité 016 | K8031941 A | ARRET 2000 0 H‘L
4 Table historique vente 917 | K8040900 B | BRIDE DE FOURCHE I 0 0 0
Bilan général o915 |K8414850 | ENTRETOISE FE/ZN 0| 0] 50| 0] 0 e
w Bilan CA 910 | K8415130 1 | ARTICULATION _0| 0 [
Bilan qunatité 520 [ KB418790 2 | COLL OUINCATLLERT] EQ o 080 1080 ) o
g Bilan poids 021 | K8419100 A | Griffe vlastiaue vour iz 0 0 I
BAPpOTtEtok 022 | K8420710 1 | ARTICULATION 0 0 P
4 Histogram historique vente I I
O Pilin géubtal 923 | K8422730 | ECROU POUR K84182¢ 0 0 [
o v Bilan CA 924 | K8800310 0 | ENTRETOISE 0 0 ﬂ W
Bilan quantité 925 0 0 | ENTRETOISE o o[ 300 300 0] I
~+~ __ Bilan poids 926 AXE FE/ZN o] o] ] ‘l
CU Synthése vente 927 | K8802180 2 | SOUFFLET DU LEVIEI 2400 0]
O Alerte stock
.— R 1 CA mensuel
o 1 [ A850 0535 192000] 317600] Article [Désignat|Quantité|Prix Unif Janvier | Février | Mars Avril Mai Juin | Juillet
(> TRssz270 | 12096 55596 1 | 0007408 | COLLIER 105 5500 0.00 0.00 0.00 51.75 0.00 0.00 0.00
Q‘ 516003010 | [ 2 | 6018178 1| RING 601 50 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8805660 | 6000] 34000 3 | 0007409 | BOITE L( 60| 22800 0.00 0.00 0.00]  136.80 0.00 0.00 0.00
Q‘ 5 58848200 1 | 004599 | SUPPOR. 5000 4600 0.00 0.00 0.00] 2300.00 0.00 0.00 0.00
< o 12087600 | 5 | 06141510 | PALIER 2432 5.0500 0.00 2100.80 0.00 0.00] 509040 5090.40 0.00
6003011 | 10800 4200| 6 | 06834300 | SEMELLI 2000|  4.0100 0.00 0.00 0.00] 802000 0.00 0.00 0.00
[ s [9801358 7 | 07566800 | AXE NU 381|  14.7500 0.00 0.00 0.00] 5619.75 0.00 0.00 0.00
o 3639590 3 | 10046011(| CRABOT 300|  2.2400 0.00| 1792.00 0.00 0.00 0.00 0.00 0.00
[0 [K3659300 9 | 10047091]| POINTE 1259  3.4500 0.00 0.00| 434355 0.00 0.00 0.00 0.00
11 T 664121 01 | 10 | 10049022 | TAGUET 3000 2.7000 0.00 2700.00| 5400.00 0.00 0.00 0.00 0.00
[ 6108608 ) 11 | 100720911 ECROU A 6000 2500 0.00]  500.00|  500.00 0.00] 50000 0.00 0.00
= = 12 | 10074078 | SECTEUI 304 11.8500 0.00 0.00 0.00] 360240 0.00 0.00 0.00
13 | 10100046.| BOSSAGE| 10000 2100 0.00 0.00 0.00 0.00| 2100.00 0.00 0.00
Utilisateurs en ligne 14 | 20021521 GALET T 2560  1.1800 0.00 0.00] 302080 0.00 0.00 0.00 0.00
ID | Nom |Permission 15 | 20029490.| MOYEU 1 1080  5.8500 0.00 0.00 0.00] 6318.00 0.00 0.00 0.00
1] 000 | Hugo Adan 16 | 20030491 | MOYEU 1 1000  2.1900 0.00 0.00 0.00] 2190.00 0.00 0.00 0.00
5 08 | Bl Writo [ 17 | 20031891 MOYEU ¢ 300] 35000 0.00 0.00 0.00 0.00]  1050.00 0.00 0.00
31002 | Julian Read 18 | 20084997, | BIELLE 633 5.9100 0.00 0.00 0.00| 1773.00| 1968.03 0.00 0.00
1] 003 | Sacha Read 19 | 20085045 | DEMI CO 500 17.7000 0.00 0.00 0.00]  8850.00 0.00 0.00 0.00
5| 004 | Flovian Read 20 | 20085047 | DEMI CO 500 17.7000 0.00 0.00 0.00] 8850.00 0.00 0.00 0.00

@ 2021 ENGINEST. All rights reserved.



TMS : Transport Management System

» Routing Module : Route Optimization

A TMS Routing
File Import Compute Reoptimize View Export Billing System Help & o B & = & % Y 8 @ &) 0] x

‘Vehicle Weight Histogram

VA | NAZ | NAD | NAW | A | Waie ‘el
Vehicle 10/05/2019 Fri T 11/05/2019 Sat
00:00-0800 |  0800-16:00 | 600 2400 |  0000-0800 |  0800-1600 |  16:00-2400
— 775 Vehicle 001 5 [T R 11/ mea
+ Tour 001-1 7 111G
4 Tour 0012 7 111} ]
+Tour 001-3 7 |
m 4 Tour 0014 7 k]
+ Tour 0015 7 111/ 6%
g — 9T Vehicle 002 4 [/ el ] Fdad 26 1111 jx1622
— Tour 0021 8 [/, ]
O | o Order
o | :‘ || Précédent Suivant Actualiser Message Police Annuler
CU Il ID[11622178 ~|  Service Earliest[10/05/2019 v |[12:00:00 Modifier
| Client[MAIRIE ECOLE ~]  Senice Latest[10/05/2019 ~|[1758:00
c ) | Priority[2 ~] Time Strict[Yes
oy m Fick-up] =l Planned Start[11/05/2019 ~|[13:41:00
‘_4 +Tour 0022 8 DeliVefY‘Villeneuve—saim—salves (89230 - F) _vj Planned Endl1 110512019 1J|IS:56:00
+ Tour 002-3 8 Product[VR03 Vehicte 002
+ Tour 0024 8 Quantityi Tour[z
Q. ST Ith g weight o521 B oo —————
o Yeldme[1642 = Route Time
4 Tour 0032 7 NE rosmtsloo0
+ Tour 003-3 6 it h_‘; ‘ ﬂ Mileage @ mesvensere,
+ Tour 0084 7 oied Vehiclo| Costf5.000 it -
F Tour 0035 7 FixedTmoli0 State] =l iy
+ Tour 0036 7 Service Shift[ &
— 7T5 Vehicle 004 5 1 ]
Client
+ Tour 004-1 7 11111 ]
o iiia § gz [0 [ Name [ Adress [Type [ Planner [Zone] shift [Latitude [Longitude [ Telephone [ Mobile [ cContact |
F Tour 0043 7 |01002474 MAIRIE ECOLE 8.RUE DE LA COMMUNE... STFLO 1007 047.95103 003.96555 03 2570.. 07 86.. 07 86..
+ Tour 0044 7
Product
Sl kD‘ isi [10 [N [1 [ unit weight| _Unit Volume| unit Length| _Unit Width]| _Unit Height|
ST I ivision ame ype nit Weig nit Volume| _Unit Leng nit Wi nit Heigl
I Towe 0051 7 it Transporter X~ VRO3  VRO3  Bulk 1.00 1.00 1.00 1.00 1.00
+ Tour 0052 7 L m_
F Tour 0053 7 T 5 e — T
S Tow 0054 5 11158 k
» —

@ 2021 ENGINEST. All rights reserved.



TMS : Transport Management System

» Depot Module : Economic Zone Optimization

A TMS Depot
File Import Compute Reoptimize View Export Billing System Help

4 Site Requirement
Total Requirement
Monthly Requirement
4 Depot Capacity
Depot
Depot Product
Monthly Product Receipts
Vehicle Type
Depot-Depot Supply
4 Planned Results
4 Table
4 Depot
Propane-PP
Propane-GP
Butane PP
Butane-GP
w 4 Depot / Site
Propane-PP
Propane-GP
g Butane-PP
Butane-GP
O A N
4 Site
o Propane-PP
+ Propane-GP
m Butane-PP
Butane-GP
. 2 Siege | Result
y— Type Parameter Content
1 |TOTAL #Depot 23
Q_‘ 2 |TOTAL #Site 5464
3 |TOTAL Tonnage (T) 725365
Q‘ 4 |[TOTAL Total Cost 98073 <
5 |TOTAL Cot (K€) 87046 &
< 6 |TOTAL | Operating Cost (K€) | 11025 et Weos
7 |TOTAL | Supply Cost (K€) 24303
8 |TOTAL | Distribution Cost (K€) 62742
9 |TOTAL Receipts (K€) 896
10 [TOTAL Receipts (T) 14748
u| pp #Depot 23
12 PP #Site 3649
13| PP Tonnage (T) 477532
4| PP Cott (K€) 70965
15[ PP | Operating Cost (K€) 11025
16 PP Supply Cost (K€) 19765
17| PP |Distribution Cost (K€) | 51200
18 PP Receipts (K€) 896
19| PP Receipts (T) 14748
20| GP #Depot 10 v

@ 2021 ENGINEST. All rights reserved.



APS : Advanced Planning and Scheduling

» Planning/scheduling tasks over resources

« Human or material, static or mobile
* Uni-capacitated or multi-capacitated or no capacity limit
* Time precision: day, hour, minute or second

» Respecting simultaneously more than 100 types of constraints

* The task structure of a project and its operation process

* Time constraints on projects

* The organization of work teams and the cooperation of teams across agencies
* The structural demand for resources by a task

 The working time, earliest start and latest end, of a task

* The division in time or quantity of a task over resources

* The constraints of coordinating tasks according to multiple resources

+ Distance constraints between different tasks based on mobile resources
* Mobility and parallel/sequential capacities of a resource

* The work calendar and daily shifts of a resource

* Resource allocation and mobilization to work sites, ...

» Optimizing with multiple objectives

+ Delay of projects, duration of projects, number of resources, cost, profit, ...



PS : Advanced Planning and Scheduling

» APS : Modeling and Managing Data Logically

A APs scheduling — a X
File Import Compute View Export Feedback Billing System Help & HoH B @ b <] (O} Q 8 ® [©) [0 X
Product Table i
ID Name Type Stock Purchase Time (day) Unit Weight Unit Volume Unit Length Unit Width Unit Height
27 |ABCFSOVF Machinin=s6 Product 0 0 0 63 1306.00 58 63 67
25 |ABCFZZUO Machininz69 Product 0 0 0 5 1328.00 58 63 67
29 |ABCKOSUA Machininel1l Product 0 0 0 66 1318.00 58 63 67
30 |ABCKZZFA Machininal Product 0 0 0 65 584.00 60 63 67
31 |DESAMZFM Machinin=586 Comvonent 0 0 0 63 1392.00 62 63 67
32 |DESAMZFM PCFKZANSA Machinin=120 Piece 0 0 0 64 1268.00 62 63 67
33 |DESAMZFM PCFRZFFF Machinin=119 Piece 0 0 0 65 1298.00 62 64 67
34 |DESAMZFO Machinin=262 Component 0 0 0 67 1306.00 62 64 67
35 |DESAMZFO PCFKZANSF Machinin=120 Piece 0 0 0 66 1306.00 58 63 66
36 |DESAMZFO PCFKZANZK Machinine121 Piece 0 0 0 65 1328.00 58 64 67
37 |DESAMZFO PCFKZFFF Machinin=119 Piece 0 0 0 29 1318.00 60 64 67
35 |DESAMZEFV Machinin=264 Component 0 0 0 63 1392.00 62 64 67
39 |DESAMZFV PCFKZANSU Machinin=120 Piece 0 0 0 64 1268.00 62 64 67
w 10 |DESAMZFV PCFKZANZF Machinine121 Piece o Product o X 67
11 |DESAMZFV PCFKZFFF Machinin=119 Piece i A - " 67
g Précédent Suivant Actualiser Message Police Annuler ]/
O Product Diagram 1 2 ‘ Division|plant X = Unit Weight|0.64 =1 Modifier | i |
1D - - Unit Vol v -
T ABCFQOVS e |[DESAMZFM-PCFKZANSA ~] m. olume 1268 ] .
o= — ABCFQUUZ 1DESQUAsY Name[Machining120 = Unittendthjo.62 = |
4—) 1DESQUQSU 1DESQUQSU Type|Piece ~] Unit Width[0 63 | —
CG — DESQUAMZ Stock[o ~] Unit Height[0 67 ~]
— DESQUQSF Purchase o =
< ) — DESQUQSF-PCFRVUQUN 2 HINUNUNAZ JHINUNUNAS Time (day)[o =
o v 2 HINUNUNAZ 2 HINUNUNAZ
{ 3 HINUNUNAS 3HINUNUNAS ~Sub p
—DESQUQSK D [ Name [Type | Parent D [ serial Number | conti ive? | Quantity Ratio_| Time Ratio | Unit Time | Init Time | Check Time | Post Time | Min Division
Q‘ + DESQUQSK-PCFKVUVUF 1 HINUNUSAN 2 HINUNUSAA BHINU| HINFKKMAA — HINFKKMAA Task  DESAMZFM-PCFKZANSA 3 No No i 1 360 0 336 0 AINUI
EHDESQUQSK PCFEVUVUU THINUNUSSK 2HNUNUSSE 3HINU| HINFKKMAN ~ HINFKKMAN  Task  DESAMZFM-PCFKZANSA 2 No No 1 1 816 0 24 0 o
Q‘ +DESQUQzA HINFKKMAU  HINFKKMAU Task  DESAMZFM-PCFKZANSA 1 No No 1 1 168 0 32 0
=/DESQUQZM HINFKKMAZ  HINFKKMAZ Task  DESAMZFM-PCFKZANSA 4 No No 1 1 528 0 912 0
-+ DESQUQZM-PCFKVFVMK 1 HINUUQUNZ 2 HINUUQUNS FHINU ANU
-+ DESQUQZM-PCFKVFVMU 1 HINUUQUAS. 2HINUUQVAQ 3HINU ANV
— DESQUQZQ Related processes
-+ DESQUQZQ-PCFKVFVVV 1HINUUQUKS 2 HINUUQVKQ FHINU| process Relation ANU
-+ DESQUQZQ-PCFKVFVVM 1 HINUUQUFM 2 HINUUQVUK FHIN[DsasAnr-C1 Coupled I ANV
HDESQUQzs DESASAAF-ET Exclusive
— DESQUQZS-PCFKVUVFQ 1 HINUNUSUM 2 HINUNUSNK BHIN | £ ASKMN-PCFKZUFFF —
1 HINUNUSUM 1 HINUNUSUM
2 HINUNUSNK 2 HINUNUSNK
3 HINUNUSNF 3 HINUNUSNE
4HINUNUSNU 4HINUNUSNU
5 HINUNUSNN 5HINUNUSNN
6 HINUNUSNA 6 HINUNUSNA
THINUNUSNZ 7HINUNUSNZ
-+ DESQUQZS-PCFKVUVUK 1 HINUNUSNS 2 HINUNUSNQ 3HINUNUSNV. 4 HINUNUSNM 5 HINUNUSAK 6 HINUNUSAF 7HINUNUSAU
£ DESQUQZV v
<« >
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APS : Advanced Planning and Scheduling

» Scheduling Module : Operational Scheduling (Precision: hour/minute/second)

A& APS Scheduling = o
File Tmport Compute View Export Feedback Billing System Hel, & -1 B @ = e ®) S} 8 ® [©) [0} X
p
Work Sheet e Project Chart 01/05/2019 Wed | 02/05/2019 Thu I 08/05/2019 Fri Tod «
4 Data Management Job | No. ‘ Task | T Site R Seart End . 00:00 | 0800 [ 1600 | 00:00 [ 0800 [ 16:00 | 00:00 | 0800 | 1600 [0
2 as| eam 11 esource art Bal
4 Products = + Project ABCFQQUA HINUARS NN |2 HINUAAN 2B T 011 70 28 0 ] 1
Tables 11406 | DESZZVR| I Y + Project ABCFQQUF THINUZ |1 2HINUANM2 HI' HIN/ 2 HINUANMMM 3 3H NUANMVZ |
Diagram 11407 | DESZZVA| 2| DESSSUT| | | 201905 01 2019 05 01 08:00 + Project ABCFQSKR THINONG § pEINONONEG 3 |
4 Resources 11408 | DESZZVY| 3| HINFAFE| G192 G192 FHINFNA 2019 05 07 15:26 | 2019 05 07 19:31 T Projoct ABCFQUFA 1TINZI2E SHINUIZAZ4US HINUUAAS |If 5611618 HITAZ
glasses i Work Sheet o X + Project ABCFQUFQ | SHINUFZVQU 2HINU  SHINUFZVZA [ |
ypes "
Sites Précédent Suivant Actualiser Message Police Annuler + Project ABCFQUFV THINUFZ | QRUSIUFZMEN [ SHINURMUMY
Teams + Project ABCFQUMS 1HINU| 2HHINUUFVSM  H
Work Shifts Project [ABCFFMMY =l Extornal?|No B o + Project ABCFQUUZ THINUNUQU: 2 HINUNUSSI
“ Pm’i‘ecl:f Product[Machining30 =l Continuous?[No ~ i Project ABCFQUVS -
ables - — Project ABCFQZNK THINU| 2 HI2 HINUNZVAU/HINS{ | 4 HINUNZVNF | 5HINUNZVAZ |
Prefized Job[DESUSFVM-PCFKQAMSU =l Proomptive? No Bl roje P
Sl g =] TotelRomendy = o 1HINU| ZHZEINUNZVAUIHING{ 4 HINUNZVNE | SHINONZVAZ
4 Projects Task[HINFMSZNU <] TaskQuantity[i El o DESGETUR
T:lalbles Team ’G]gz j Stock Used‘o ﬂ F Job DESQQVQQ
w » Rescouigz Site[G192 ~] Task Start[9/05/2019 ~v|[11:27:00 = + Job DESQQVQS
Tables Resource [FGZSKKFKZKFKSFVFQZAUNFY ~] Task End[09/0612019 ~|[12:08:00 F Job DESQSFUA i | 2HINUNZVAQ E B | 5HINUNZVZK |
g Charts Resource Type[ZXQBZSA = Task Time [g0.42 + Job DESQQUVN |
4 Products Divisible?[No = — Job DESQSFZF /LHINUNZ 2 HINUNZMMF 2HINUNZ| SHINUNZMQS (HINWMZ 4| |
O Work Sheets -+ Job DESQSFZN LI o sENUNZMVE
. Monthly Plannin ~proicr + Batch DESQSFZF-PCFKVN 1HINUY
4 Analysis = | 2HINUNZMMF |
) S 3! - (10 [ Priority [ Product | Demand | Earliest Start | Latest End [ Time strict? [ start [End State | s’ EFINONZ il
napshots = — Job DESQSFZ [ 1HINUNZMMQ
e ABCFFMMV 0 Machining30 1 2019-12-30 00:00 2019-05-0108:00 2019-07-29 09:08 Planned SHDESRREED B L
4 Statist
atisties — Batch DESQSFZQ-PCH [ 1HINUNZMMQ 2HIN | I |
Reaotte Uiz o imovane
Resource Project
o e 122t s [ Name [Type [ Product ID [ Serial Number | Quantity Ratio | Unit Quantity [ Time Ratio | Parent ID_| 2HIN
o v=—{ | DESUSFVM-PCFKQAMSU DESUSFVM-PCFKQ... Batch Machining187 27 1 1 oesusivm | 4
L Plant X Result v 4 v
Q_‘ Parameter Content S 4 -
1| MissionID |Machining 0125 . S R o
Q‘ 2 | Solution State Feasible Ratet esolrce ime s 09’3"'.)50% . egoutge Chant [05:00- 09:00 [09:00 - 10200 [10:00- 11.00 [11:00- 1200 [12:00- 1300 [13:00- 1200 [14:00- 15:00 [1500 1600
3 |Computing Mode|  Forward T Team G110 5HINUUAUZQ 4H2H2 22HINZ 12|
1 #Project 30 + Team G132 9 HINFQSUVK AOHUMMMZZY — 2HIN
T Bk P — Team G102 3HINFQZGQK 2 HINUNZVON
5 | Tasdies 37 202 davs  FGZSKKFKAKAUNFZA| 4 HINFQSFQV 1 HINKMZKFQ 1 HINKMZKAI HINKNFQAi4 HINKMZKSV BB 1 HINKMZ 2 HINUNUNFU
7 | W 166 days  FGZSKKFKAKAUNFZF|  1HNFKAZKZ 1HINUNZVAS 1 1 1t 5 HINE1 HINKNFQUU
5 [ Total Makespan | 1735 days  FGZSKKFKAKAUNFZF| 4 HINFKAZZZ 1 HINKNFQUQ 3HINFKAZQU
T =y 7  FGZSKKFKAKAUNFZF| 4 HINFKAZSA 1 HINUNZVK 1 HINKNFQNU
10 Cost 0 + FGZSKKFKAKAUNFZF|  4HINK1 1 HINFAMFAS 1H
> > — FGZSKKFKAKAUNFZN 3 HINFQUfF 1 HINKQMFFA1 HINKNFST 1 HINKMAT 4 HINFQZQQQ 4HINKMZKVK
3 HINFQSNME 3HINFQS
Online Users e
D Name | Permission 1 HINKMZKUU 1 HINKMZKUU
1] 000 | Antoine Admin 1 HINKQMFFA 1 HINKQMFFA
2 [ o001 Hugo Write 1 HINKNFSMZ 1 HINKNFS!
3| 002 | Julian Read 1 HINKMAMQV 1 HINKMAT
4] 003 | Louis Read 4HINFQZQQQ 4HINFQZQQQ
5| 004 | Stéphane Read o 4 HINKMZKVK 4HINKMZKVK
| < [ | » -
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APS : Advanced Planning and Scheduling

» Planning Module : Project Management and Personnel Planning

A APS Planning - a
File Import Compute View Export Feedback Billing System Help & -1 B @ by & ® X
4 Data Management Ol Oliat 1) 5 (30/0110a/02) [6 (06/02. 12/02) \«(15/-023\ etk Certar Chaft
4 Products + Order 0002 —PlantX
Product Table 7 Order 0006 FTeam ol
BOM + Order 0007 F Team 02
. ReSDO:;gc‘;:m + Order 0008 T Team 03
Work Centers EHOxder 0006 2 Ef Team 04
Work Sites + Oxder 0009 [aced —Provider A
Resource Types + Order 0009-2 B2D6q + Team 01
4 Orders + Order 0010 [[CGCIM 1 GEVPIGKY B2dad + Team 02
Order Table + Order 00102 [EEDGq [T @1 51 ROLPLEBT] + Team 03
Clients +0cter 0011 D5 [T EEECERE || [ reamos
o —orierooi12 OO 1o o 2 e e o i frcy fofomcil  BiRCHE | | Provers LA B £ _ 5 g
siara Hesulis =z ECCCGDPTGIIM _pratzbs _ Fifsfoic: bafrever BIRCHR | [+ Teamot PYEPT T2 27 PRI DR
“ Ta]ged —JobDCT + Team 02 3] FlERl B B B
b — Job DCTWK + Team 03
7 o s | E mm EToon 3 S—
ork Sheets
4 Gantt Chart [Ex] S 8 3]
g Orders 1] + Team 06 ] ARPE XQ PR mh 3! 3
Wosl Casteis ] — Provider C RZ 1115 D@ B 5] PUsTBRRE YFE BT [1118B] BBE
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APS : A Generic Model

» Generalized through around fifteen different types of projects :

« Production planning/scheduling (machining/shaping, coating, heat treatment, assembly, integration)
- Project planning and human resource optimization, etc.

- Complex context: synchronization of mobile (AGV/robot) and static (machine/tool) resources

Parallel capacity of a resource:
Parallel tasks on the platform

Multi-resource tasks:
synchronization of AGV / robotic arm

Division of a task
in quantity on resources

Optional tasks:
AGYV can transport materials
at the platform or warehouse on the line side

Sequential capacity of a resource:

Mobile resources (AGV, robot): splitting an AGV job into multiple batches
Distance constraint between tasks




Advantages

» NCL : Turing-Complete Mathematical Language

* Artificial Intelligence : Mathematical parser and debugger
* Operations Research : Set programming
* Inference Engine : Reasoning based on first-order logic

 Exact Method + Parallelism : Significantly increased performance

» The POEM Platform: Open Architecture

 Flexible: Parameterizable NCL models; configurable terminal interfaces
« Complete: Data management, visualization/interaction and optimization

» Agile Applications: Project Cost Minimized / Solution Optimized

 Generic : Easy to deploy, train, maintain and duplicate; project cost minimized
 Optimal: Optimized Mathematical solution; operating cost minimized
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