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Enabling Grids for E-sciencE

* To buy several products from suppliers
« To find logistic service providers who can deliver the goods
« To minimize overall price: price of goods + price of delivery




Parameters for the optimization

Enabling Grids for E-sciencE

Number of different products

Quantity of each product

Number of suppliers

Container size

Price bids from suppliers:
Product price
Delivery fix cost
Delivery variable cost
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CHEE Mathematical model
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Q. Purchased quantity of product i. from seller K.
Pk Unit-price of product i. at seller k. as a step
function of quantity
Ak Discount given as a step function after the total

purchase cost at seller k.
x;' € {0,1} decision variable
X;' =1 < offer j. of 3PL I. is selected as winner
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Sl Parameter Study Workflow
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Auction: Main states of business process
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Next Next
Supplier’s 3PL’s
bid bid
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Remark: Buyer,Suppliers,3PLs and Admin cast as different users of the P-Grade
Portal




Transaction of the Buyer(1/2)
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First, a Buyer has to open an Auction by typing his/her name, time of
bid expiration, number of requested products, how many supplier offer
should be prefiltered(U), the max number of the winner Suppliers and

the size of standard Container.

E.M.M.LL

Download finished Auction's results |
Available Auctions
ID Auction Adviser Date/Time Availability Time Status
Take a new Auction
Buction Adviser Expiration Time (hours) MNumber of Products u s Size of Container
I ] [ 1 [ I 1 [ 1 | _consrssel
Fri Sep 28 13:47:13 CEST 2007
MESSAGE:
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e Transaction of the Buyer(2/2)
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* In the second page of the transaction the buyer has to define the
needed commodities (Product’s name, and the quantities).

E.M.M.I.L

Mew Auction Announcement

ID Product Name Quantity

0| | |

| | |

2 | | |
Save|

Fri Sep 28 13:43:56 CEST 2007
MESS&GE: Please take a Bid

(In this case Buyer need only 3 Products.)



CIEICJIC) Transactions of the Suppliers(1/2)
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« A competing supplier logs into the portal to investigate opened
auctions. By selecting one auction the supplier can make an
offer

Welcorme IW

il 3.0

E.M.M.I.L

Download finished Auction's results |

Available Auctions for Suppliers

ID Auction Adviser Date fTime Availability Time Select
1] Buyer 01 Fri Sep 28 13:49:51 CEST 2007 0 weeks, 6 days, 5 hours, S9minutes, 49 seconds Select |

Fri Sep 28 13:50:01 CEST 2007
MESSAGE:




CIEICIC) Transaction of the Suppliers(2/2)

Enabling Grids for E-sciencE

Price must be defined to each item to take a bid

Welcome

E.M.M.LL

Download finished Auction's results |

Available Auctions for Suppliers

Auction Adviser Date/Time Availability Time Select

o Cmn | esmmesieman || ovede st shars sma st o |

Take a new Bid for the Selected Auction

Product Product Required
ID Name Quantity

0 Item_01 12 |
1 Ttem_02 43
2 Item_03 123

Take a Bid |

Price

Fri Sep 28 13:50:01 CEST 2007

MESSAGE: Auction selected Successfully,
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Admin closes the period of accepting

Enabling Grids for E-sciencE Su p p I I er ’ S b I d S

Administrator can close the auction for the Suppliers
prematurely.(Option to define “M” serves simulation purposes)

EM.M.IL
Downlaad finished Auction's results |
Available Auctions for Suppliers
Auction ; - . Mumber of Set Number of
ID Adviser Date/Time Remaining Time Bids Suppliers (M) Choose
FriSep 28 13:49:51 0 weeks, & days, 5 hours, . ? ;
0 Buyer 01 CEST 5007 Saminutes, 12 seconds 1 | Close Supplier's Auction | Delete Auction
Available Auctions for 3PL
1D Auction Adviser Date fTime Remaining Time Mumber of Bids Set Number of 2PL (L) Choose
Closed Auctions
1D fuction Adviser Date/Time Availability Time WorkFlow Choose
Fri Sep 28 13:51:39 CEST 2007
MESSAGE:

That means, the auction for 3PL is opened.
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e | Transactions of the 3PLs(1/2)

Enabling Grids for E-sciencE

« A competing 3PL logs in to the portal to investigate opened
auctions. By selecting one the 3PL can make an offer.

E.MM.IL

Download finished Auction's results |

Available &uctions for 3PL

1D Auction Adviser Date/Time Availability Time Select
1] Buyer_0O1 Fri Sep 28 13:49:51 CEST 2007 0 weeks, 6 days, 5 hours, S6minutes, 45 seconds Select |

Fri Sep 28 13:53:05 CEST 2007

MESSAGE:




e Transactions of the 3PLs(2/2)

Enabling Grids for E-sciencE

The 3PL associates a fix and a variable cost to each supplier
listed in the list. (Note that in this list there is just one supplier)

E.M.M.I.L

Download finished Auction's results |

Available Auctions for 3PL

Auction Adviser Date/Time Availability Time Select

Take a new Bid for the Selected Auction

ID Supplier Name Fix Price Variable Price
0 Supplier_01 [ ] [ ]
Take a Bid |

Fri Sep 28 13:53:44 CEST 2007
MESSAGE: Auction selected Successfully,
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Admin closes the period of accepting

Enabling Grids for E-sciencE 3 P L : S b i d S

The Administrator can close the auction for the

3PLs prematurely.(Option to define “L” serves
simulation purposes

E.M.M.LL

Download finished Auction's results |

Available Auctions for Suppliers

ID fuction Adviser Date/Time Remaining Time Number of Bids Set Number of Suppliers (M) Choose
Available Auctions for 3PL
Auction ; gk ; Number of Set Number of 3PL
ID Advicer DatefTime Remaining Time Bids (L) Choose
Fri Sep 28 13:49:51 CEST 0 weeks, 6 days, 5 hours, SSminutes,
gl Buyer.i 2007 10 seconds k | |

Close Auction | Delete Auction

Closed Auctions

ID Auction Adviser Date/Time Availability Time WorkFlow Choose

Fri Sep 28 13:51:39 CEST 2007
MESSAGE: Supplier's Auction closed Successfully.
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Admin starts Grid calculation
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Associating to a Workflow. (The optimization begins now)

oo TR

E.M.M.LL

The name of the
- Workflow

fivailable Auctions for Suppliers

A\
ID fuction Adviser Date/fTime Remaining Time Number of Bids Set Number of Suppli Choose
Available Auctions for 3PL
]

1D Auction Adviser Date/Time Remaining Time Number of Bids Set Number (L) Choose

Closed Auctions

] L

ID Auction Adviser Date/Time Availability Time WorkFlow / Choose
0 Buyer_01 Fri Sep 28 13:49:51 CEST 2007 0 weeks, 6 days, 5 hours, S3minutes, 13 seconds EMMIL_3_WDrkf|| Associate | Delete Auction

Fri Sep 28 13,51:39 CEST 2007

MESSAGE: Auction associated Successfully,

EGEE-I1 INFSO-RI-031688 16



When workflow has finished...
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 Any user can download the results of the Auction.

Ermmil 3,0

E.M.M.I.L

Finished Auctions

ID Auction Adviser DatefTime Availability Time Download
0 Buyer_01 Fri Sep 28 13:49:51 CEST 2007 0 weeks, 6 days, 5 hours, 45minutes, 39 seconds
Click here to

Back |

MESSAGE:

download result
and import it to
Excel

N /




Result of grid execution:

Downloadable Excel sheet
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' Microsoft Excel - Report3.ds - |E||5|
@] Fle Edit View Insert Format Tools Data Window Help Typeaguestionforhelp - - @ X
DEHRS/GRIVEI LB - (9 -0 8= -4 H @Y -@ffim -0 - B I U|ESEEHB%|F E-0-AF
fmbhas il s o @ (B | ¥¢ Reply with Changes... End Review... !
K120 d & 153088 56

D | E | F | G | H | I | J LK 3
106 Supplier 4
107 | Unit Price Value of order Delivery Variable Cost
108 140.65 3516.26 209.34
1108 19.14 1339.54 586.15
1 110] 18.65 932.28 418.68 i
111 939.65 4698.39 41.87
1 112] 3914 1957.69 415.68
113 3249 100712 250.58
114 19.14 2487 .65 1085.55
115 2595 250434 837.35
116
117 ntity Container Number Delivery Fix Cost per contai Delivery Fix Cost
118 461 b 37314
118 Price for Supplie
120 TOTAL PRIC
4 4 v H]\ReportDev / |
Ready

‘ Product type \ Price per
product
Quantity to
order Total price
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