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TOP ONES “26” BAR 

With the ever increasing popularity of microbrews and wines in the United States, folks who 

“know their drinks” are often disappointed by traditional, cookie cutter bars.  Driven by 

ambitious CEO Jamal Sampson, Top Ones “26” Bar is on a mission to fulfill the desire of beer, 

wine, and whisky enthusiasts while in the company of friends, co-workers, and colleagues.   Top 

Ones “26” caters to those who want the best, but also like variety from various parts of the 

country.  For example, while Napa Valley is a power player in the wine industry, only one of its 

wines will be represented as Top Ones “26”.  Top Ones “26” has plans to open in ten major US 

cities, as the name calls will provide 26 beverages (9 beers, 10 wines, and 7 whiskeys each 

provided by one vendor).   Below is the initial list of cities, breweries, wineries, and distilleries. 

TABLE 1:  Table of nodes  (cities, breweries, wineries, and distilleries) used in the model. 

List of Cities List of Breweries List of Wineries List of Distilleries 

Miami, FL Boston, MA Long Island, NY Lawrenceburg, KY 

Los Angeles, CA Lewes, DE Oakgrove, VA Louisville, KY 

Atlanta, GA Brooklyn, NY Traverse City, MI Frankfort, KY 

Las Vegas, NV Escondido, CA Fingerlakes, NY Bardstown, KY 

Tampa, FL Newport, OR Okanagan, BC Versailles, KY 

Detroit, MI Fort Collins, CO Roseburg, OR Walton, KY 

New Orleans, LA Seattle, WA Yakima, WA Americus, GA 

Dallas, TX Portland, ME Willamette, OR  

Chicago, IL Austin, TX Sonoma, CA  

New York, NY  Napa Valley, CA  

 

NETWORK DESIGN 

Each of the 26 vendors across the country is connected to a warehouse in Dallas, Philadelphia, 

and Atlanta.  Each warehouse is connected to each other, and can ship goods via ground 

transportation as needed.  Top Ones “26” has a fleet of tractor trailer trucks it uses to supply its 

bar locations from the regional warehouses.   Additionally, arcs have been placed between each 

vendor and each bar (as a backup if the primary network is not usable due to interdictions).  

This mode of resupply though available, is not preferred because of its dependence on an 

external logistical network, thus higher costs.  

There are numerous events that could potentially interdict the model, i.e. snow storms in the 

northeast could interfere with arcs from vendors to the warehouses and/or bars.  Other 

examples of interdiction could be tornadoes or rain wiping out roads in the southeast.   
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COST ANALYSIS 

Total cost in the network is determined by accounting for transportation costs from location to 

location, product costs from the 26 vendors, along with the profit received.  Profit received is 

represented as negative costs.  By doing so, this allows a minimum cost multi-commodity flow 

program to display any profit received, the objective value, as a negative value.  The 

mathematical formulation of the minimum cost multi-commodity flow is shown in Figure 1 

below. 

 
FIGURE 1: Mathematical Formulation of Minimum Cost Multi-Commodity Flow Model used to implement Top 

Ones “26” Logistical Network in a linear program solver (GAMS). 

The model represents the warehouses, 26 vendors, and 10 locations as the nodes.  The arcs are 

the routes available to transfer items from one node to another and have costs of transferring 

items associated with it.  Also associated with the transportation routes are various capacities, 

which represent how many shipments of goods are able to travel on the actual route.  An 

example is shown below.  In this example the Top Ones 26 bars located in Dallas, Texas is 

receiving a shipment from Sam Adams Brewery as shown in Figure 2.  The arc connecting nodes 

contain a cost associated with it, a lower bound capacity, and an upper bound capacity.  For 

example ( 1c , 0, 3) found on the arc connecting Sam Adams to the Warehouse Dallas Input node 

represents the cost of buying one shipment of Sam Adams (comprised of wholesale cost and 

transportation cost), along with no lower limit capacity of product and an upper limit capacity 

of 3 shipments. 
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FIGURE 2: Shows an example of a vendor Sam Adams distributing supplies to Warehouse Dallas.  The arcs that 

connect each node is assigned a cost, a lower bound capacity, and an upper bound capacity as depicted above.  

The arc connecting the Dallas Bar node to the Sam Adams Node with a capacity upper bound of one, ensures 

only one shipment of Sam Adams product arrives to the Dallas Bar, as its capacity is only sufficient for 26 

shipments.  The Warehouse Dallas node is split into two nodes, Warehouse Dallas In and Warehouse Dallas Out 

which captures the flow of product through the warehouse.  The Dallas Bar node is split into Dallas Bar In, Dallas 

Dummy Node, and Dallas Bar Out to correctly capture the costs and profits associated with shipments entering 

the bar from the Regional Warehouse or the Vendor directly. 

 

 = Note, no cost, lower bound and upper bound was placed on the arc connecting Sam Adams to the Node 

labeled OTHER BARS INPUT.  OTHER BARS INPUT node is symbolic of the nine other bars and will have a 

similar network look as shown in figure.  

 

The preferred method to supply each bar is to use the regional warehouse that has the least 

driving distance.  This route preferred route utilizes the Top Ones logistical network and as such 

results in the highest profit margin (Figure 2).  The other available method to receive supplies is 

directly from the vendor, but conversely to shipments received from the Regional Warehouses, 

the costs are higher and this mode of travel is least preferred.  Shipments from the vendor 

directly to the bar utilize external logistical methods outside of Top Ones which explains the 

additional costs incurred.  Table 2 below shows the cost and revenue breakdown as previously 

explained. 
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TABLE 2: This shows the cost breakdown and expected revenue for each commodity type.  Though 26 

commodities are being provided, the costs for each commodity type were kept equal to decrease the complexity 

of the network model.  The costs associated with connecting nodes with various arcs is the sum of the cost of 

the product and the distance from the node multiplied by the price per mile metric (Cost+Distance x Price Per 

Mile).  If arcs supplying bar locations from the Regional Warehouses are used, a profit margin of 50 percent is 

achieved.  On the other hand, if supplies are shipped directly from the vendor to the bar location a 15 percent 

profit margin is achieved. 

 

 
ATTACKING THE NETWORK 

The logistical network previously described is attacked throughout the analysis.  An attack can 

constitute any impeding force along a transportation route such as: weather, natural disasters, 

sabotage, fuel price increases, warehouse cost increases etc.  When these attacks occur, the 

model will decide if its more profitable to bypass the attacked area, if not the program will 

decide not to traverse the route (Scenario 1) or be forced to traverse the route (Scenario 2). 

SCENARIO 1 

The first scenario involves analyzing an unprotected Top Ones “26” Logistical Network using a 

profit first approach, meaning if it is too costly to transport a particular item to a bar location, 

the linear program will not decide to traverse the costly arc.  This results in Top One’s “26” 

receiving the maximum profit available, however this also allows various bars to receive less 

than the “26” varieties of premium alcohol Top Ones “26” is known for as shown in Figure 3 

below. 
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FIGURE 3:  Shows the effect of attacks on how many of the Top One’s “26” bar locations are fully stocked with 

the “26” varieties of premium alcoholic beverages. 

 
SCENARIO 2 

Assuming that after one year of operating the business, customers are not satisfied with the 

philosophy of maximizing profit vice ensuring that each location has all 26 products.  For 

example, the business’s reputation is harmed if a customer expects Michigan cherry wine from 

Traverse City and it is not in in stock.   As a result, Top Ones 26 management adopts a 

philosophy where it is unacceptable for any bar to be out of stock of their required beverages.  

To facilitate this chance, CEO Jamal Sampson purchases a fleet of armored trucks that will be 

used to make runs on the arcs from the vendors to the bars.  At $120,000 a unit, we estimate 

that it will cost $5 per mile to operate the trucks.  To model scenario 2, the arcs from the 

vendors to the bars were removed from the attacks list (cost per mile increased to $5) 
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OPERATOR RESILIENCE CURVE 

 

Reviewing the operator resilience curve, we notice that on every third attack, a city becomes 

isolated from all three warehouses.  Thus, the isolated city is forced to obtain material from the 

vendors themselves, resulting in dramatic reduction in profit.   After a bar is isolated, the graph 

remains relatively constant for the next two attacks.  Note that the solution set is not nested,  

as it is possible to isolate a different city after every third attack. 

 
CONCLUSIONS 

The Top Ones “26” network was analyzed under two separate scenarios:  one scenario where 

the management goal is to maximize profit, and another scenario where the objective is ensure 

that each bar has all 26 products.  Due to time constraints, not all desired modeling features 

could be implemented.   For recommendations for further work, we recommend building arcs 

between the bars themselves.   The network would be more reliable if the bars themselves 

were granted the ability to ship commodities.  For simplicity purposes, an assumption was 

made that since resources were scarce, bars would not jeopardize their stock by trading 

merchandise.   Additionally, an assumption was made that only source of material was from the 

vendors themselves.  In reality, a bar can obtain material from a secondary source/network.  If 

more time and resources were available, recommend building some type of backup source 

capability into the network. 


