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Deciding How Much to Sell and How to Sell It

Merkato lets you decide how much bandwidth you are releasing for sale and how you want to priceit. It
also lets you determine the type of market you want to sell it in. Merkato is configured partially by you, on
the Merkato interface, and partly by an administrator, using your specifications.

To determine how to make Merkato work for you, answer the following questions:

1. How will buyer traffic beidentified? Merkato must be able to distinguish between data
belonging to each buyer so that bandwidth can be apportioned correctly. The most common
identifier is an 1P subnet—identified by an |P address and subnet mask. Traffic can also be
identified by the physical port or logica interface to which a buyer is connected, VLAN tags on
the buyers' data streams, or the MAC address of the next-hop router from which a buyer’s traffic
flows. (All buyers within the same marketplace should use a common method for identification of
their traffic to avoid unnecessary complexity.)

2. Inwhat direction will bandwidth be apportioned? Although buyer traffic nearly always flows
both in and out of any interface, it is often unnecessary to apportion bandwidth in both directions.
Generally, there is an obvious direction that corresponds to the application being addressed. For
example, if you use Merkato to apportion bandwidth among content providers, the direction to
control would be from the source of content to the receivers of that content. If thereis no obvious
direction, Merkato can apportion bandwidth in both directions simultaneoudly. It is also possible
to use Merkato to create separate markets for incoming and outgoing traffic. (If you grant
bandwidth in one direction be careful that you allow sufficient bandwidth for protocol
acknowledgements in the other direction.)

3. How strictly do you want to limit bandwidth? The most common method of enforcing
bandwidth limitsisthe least forgiving—discarding any traffic that exceeds the amount of
bandwidth purchased. In some cases, however, you may want to alow excess traffic to be sent if
there is enough unused capacity. We only recommend allowing this permissive behavior in unique
applications.

4. Do you want to sdl spot-market bandwidth, reserved bandwidth, or both? Spot markets
allow purchase of bandwidth on-demand, at a price and quantity determined by Merkato’s auction
mechanism. You set the maximum capacity and the minimum price floor before auctioning
OCCUrs.

Reservation markets allow buyers to reserve a certain amount of bandwidth for a specific length
of time, at a pre-determined price you determine. You set the capacity of bandwidth available for
reservations. You can set pricing based on the amount of bandwidth the buyer requests and on the
length of time for which the buyer requestsit. You also specify a cancellation fee.
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5. How often would you like spot market auctionsto run? By default, spot market auctions run
as often as possiblel] every five minutes or less. We recommend running auctions as often as
possible to provide buyers with the fastest possible response to their changes. If you would liketo
run auctions less oftend perhaps you would like them to occur at nearly fixed intervalsd your
Merkato administrator can increase the pause time between auctions. By default, the pausetimeis
just long enough to alow alocations to be configured in the network before the next auction
starts, but this can be increased to lengthen the time between auctions. Although the time between
auctionsis lengthened, the auctions themselves still occur within the same short interval between
pauses.

6. Do you want buyersto access spot and Reservation marketsthrough a single agent or
through separ ate agents? Normally, buyers use a single username and password to access both
the spot and reservation agents. The buyer selects the agent to download from either the spot
garage or the reservation garage. Alternatively, both agents can be kept in the same garage, but
must be accessed via different usernames.

7. How much bandwidth do you want to release to the market? The price of bandwidth sold in
the Merkato system varies according to the level of demand. You can stimulate demand by
reducing amount of bandwidth you make available. Of course, you sdll less total bandwidth as
well. At the other extreme, if available bandwidth always exceeds demand, the market price
remains at your floor price (which may be desirable). You can specify the amount of bandwidth to
be sold on the Spot market and on the Reservation market separately. In the Spot market, you can
adjust the capacity at any time via an Agent interface.

8. Do you want to create buy-back agentsto automatically control the supply of bandwidth?
You can create and configure agents as though you were a buyer. The behavior of these agents has
the effect of releasing bandwidth to the marketplace at certain price points. These artificial buyers
bid at certain price points and quantity levels and “win” the bandwidth until they are outbid by
true buyers.

Your answers to questions 1-6 determine how your administrator configures Merkato. (See Sdller’s
Reference Manual, “ Seller Type-of-Service Options.”)

The amount of bandwidth you release for sale (question 7) is something you configure with the
administrator. Your Merkato Seller agent lets you specify the amount of bandwidth for sale on the spot
market. The administrator changes the capacity of the Reservation market.

Creating buy-back agents (question 8) requires you to operate as a buyer in the Merkato market you
create.

InvisibleHand Networks. Inc  Seller's Reference Manual
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The Seller Agent

Your first point of entry to the Merkato System is through the Portal, a web-based
application that provides accounting and status information, as well as accessto the InvisibleHard
Merkato agents. Your version of the portal may be slightly different than that theone | =

shown in Figure 1, but the functionality is the same.

Note: Merkato has been tested on Internet Explorer version 6.0 and later versions. While
Merkato may work on other browsers, we have not verified this.

Fasrmrd I—

ey

Enter avalid user name and password and click L ogin.

The Merkato Portal appears, shown in Figure 2.

From this screen you can get to the various screens that make up the portal, and to the

Desktop interface. Figure 1: The Merkato Login Screen
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Figure 2: The Opening Merkato Portal Screen
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Choice of Interface

You can choose from an interface to set preferences and get information. The User Interface menu gives
you three choices.

user interface

Express vI select

Wizard

Desktop b Wiizard and
‘Express nabled broves

» The Desktop interface allows you to sell bandwidth and monitor activity through a series of user-
selectable windows. Your agent is brought to your PC and bids on your behalf from there.

» TheExpressinterface lets you obtain status information from, and send configuration information
to, an agent in the garage. The Expressinterface is displayed on the Portal page upon successful
login. The fields on the Express interface are less interactive than the Java-based Merkato Desktop
interface.

(The Wizard does not currently support seller configuration. Selecting Wizard resultsin an error
message.)

When you are not interacting with your desktop agent you should send it to the garage. Thisis critical for
Seller agents on the desktop because if the Seller agent ceases to bid from the desktop the auction stops.

Note: Selling From the Garage or From the Desktop

Although the auction allocation process runs continuously, thereis no need for you to be directly involved
at al times. Your agent can work automatically when you configure its quantity and value fields. Your
agent communicates with the sdller’s agent on a Merkato platform called the Garage. (The Garage is
Merkato's name for auction services it runs from aremote server.)

Once you configure your agent, you can change valuations from your PC using a Java-based application,
or communicate remotely with your agent asit bids from the Garage.

Running the agent on your PC desktop and operating a remote agent each has advantages. On your PC, the
Merkato desktop display gives you real-time information about the auction and its participants. If you are
not interacting with the agent, you can configure it and upload it to the garage. It will continue to run, and
you avoid the chance of halting the auction if your PC crashes or you have network connectivity

problems.
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Using the Desktop Interface

The Desktop interface allows you to control the selling agent and observe the auction in progress. Your
agent is brought to your PC and bids on your behalf from the Merkato desktop.

Java on Your Browser

If your browser is not configured for Java version 1.4.1 you must download it before you can run a
Desktop agent. You can alow Merkato to do this automatically, or you can download it directly from the
source whose link is provided in the login page.

There are later versions of Java, but we do not recommend using them.

Automatic Download

If your browser doesn’t have Java version 1.4.1, the first time you attempt to download a Desktop agent
you are guided through the installation of the Java plug-in.

Reply “Yes’ to al security permission requests.

Active Download
If you encounter problems, you can download Java free from Sun Microsystems. The URL is:

http://java. sun. conij 2se/ 1. 4/ downl oad. ht m

Note: Currently, to get the plug-in, you must download the entire Java Run Time Environment, which is greater
than 5 MB. Netscape version 6.1 for Windows appears to support the Merkato Java applications, but it is
not fully tested for Merkato version 2.3.

InvisibleHand Networks. Inc Seller’'s Reference Manual 2



Downloading the Desktop Agent _ 0| x|

To open the Desktop agent, do the following: File ‘Windows Help

1. Fromthe Merkato portal, select Desktop from the user interface menu and click select.
user interface

Degktnp vI select

Miizard and [
abled browuse

1= Frnmneer mnnd o mhbile the . F|gure 3 The Merka‘[o Desktop
The Desktop window appears, as shown in Figure 3. x|
2. From the File pull-down menu, select Download Agent. The Agent Download login box appears Usemame: fiester_one
(Figure 4). _
Fassward: I********
3. By default, the user name and password you used to enter the Merkato portal populates the Agent
Download login box. Change thisif necessary to make sure you download the correct agent. Garage:  [spotgarage =l
4. Select agarage from the pull-down menu. Make sure the garage you select is the one you want to
bidin.
Download Cancel |
Note: Do not close the Portal browser window when the Merkato Desktop is open. You may browse to other web
pages, but you must |eave the browser window open for the Merkato Desktop to continue operating
properly. Figure 4: The Desktop Agent Download
Window

When the agent finishes downloading it appears on the Merkato desktop, as shown in Figure 5.

= Auper: jliss soieBee ser vl o -arsge _..ngﬂ
File View Seleclion WValualiors Bkalegy Stabug Halp
= @
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Figure 5: The Desktop Agent Window
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Using the Express Interface

The Expressinterface isan HTML version of the Desktop interface, with some significant differences:

» Itleavesyour agent in the garage (the remote Merkato server) and controlsit remotely. Closing  |saius e O e
the browser window makes no difference to your agent in the garage. Resource demo-spot x]

* Your screenisnot updated in real time. You must click Refresh to update information in status ~ [Srabear | Cymemic Seller Strategy =]
displays. Current

il St Vaiualion

* Reservations and certain spot market settings are not supported in this interface (significant for | uuaion view
Buyer agents, but not for Seller agents)

[Sedarvahsation =]

Iolim | MpE
The Express interface is meant to support advanced users who know what the fields mean and want a : I M,ﬂ
quick way to check agent status or make configuration changes. yehution il s
Bl B Wk |"T:-|-"-| dollarfmar
The Express agent isin theinitial portal browser window when you open it. If your agent was active and ™ M Gy = AR
bidding from the garage you see awindow like the one in Figure 6. B 450 masps| 1000 $inorsbips
Ll |l.‘|'_-|tll ﬂ frisa ik ﬂ |h-1;.|'.|'-. ﬂ

Use the two buttons at the bottom of the window to communicate with your Seller agent.
Fetesh | appiy |

» Click Refresh to update the read-only status fields in the windows without sending configuration

Figure 6: The Express Agent Interface
changes to the Resource agent.

» Click Apply to send configuration changes to the Resource agent.
To exit the Express window without sending configuration changes to the Resource agent click L ogout.

For a complete description of the fields in the Express Agent interface, see Sdller’s Reference Manual,
“ExpressAgent View.”
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Selling on the Spot Market

Setting the Valuation

The seller valuation sets the quantity of bandwidth available in the marketplace and the absolute T e —— =10 ]
minimum price at which it will be sold. In an auction, your agent uses this valuation information Fle “iew Sekclon Valabion EStralegy Status Help
to determine what quantity is being sold and the floor price. = G v Showonk One

1. From the Vauation pull-down menu, select Seller Valuation. The Seller Va uation window
appears (Figure 7).

Select the Current Valuation radio button label at the top of the panel.
Configure the Quantity and Vaue parameters.

e “Qty” setsthe current quantity for sale in the marketplace. Your agent sells all this
bandwidth to the buyers unless the cumul ative bandwidth requested by buyersisless
than this amount.

e “Vaue' setsthe minimum amount of money you are willing to accept for the entire
“Qty” of bandwidth. (Therefore the floor price for asingle unit isthis“Value’ divided
by the total “Qty”.)

Changes to these values take effect immediately and affect the next auction round.

Ak

Setting the Strategy Figure 7: The Seller Valuation Window

There are two strategies you can use in the Spot market: Static and Dynamic. Use Dynamic
Seller strategy unless your administrator advised you to use Static Seller strategy.

= Geller: atlre - el 4o oo paol -gar g _.dm!l

Fie Wiew Gelecion Valualion Stralegy Staus Help
Dynamic Seller strategy sets the unit price for all buyers, at the end of an auction, to the _ | ¢ | il

unit price of the last unit of bandwidth sold. It creates an artificial bidder designed to SRRl Hiy
always lose at the highest possible price and for the highest possible quantity. After around © Current Strategy

of bidding, Merkato's Progressive Second Price auiction mechanism sets the price for the Sl Rl
winner to the price offered by the highest bidding losing bidder. With the Dynamic Seller Curresd Bad

strategy, the artificia bidder is always the highest bidding losing bidder. Nbgs  EAnGTEAIbES

[o.0 jo.o

(For a complete explanation, see Saller’s Reference Manual, “Merkato Auction Mechanism:
The Progressive Second Price Auction.”)

» To activate the Dynamic Seller strategy, select the Current Strategy radio button in
the Strategy window. (See Figure 8.)

Figure 8: The Seller Strategy Windows

InvisibleHand Networks. Inc Seller’'s Reference Manual 8




Auction Parameters Set by the Administrator

Besides setting the seller’s valuation and strategy, which you configure, there are parameters for the Spot
auction that the Merkato administrator configures.

The Merkato administrator sets the following parameters:

Time Between Auctions

Bandwidth bought at spot auction is alocated until the next auction ends. You can specify the length of
time between auctions. The duration of the auction itself is not affected.

Total Bandwidth Capacity

The administrator sets the total bandwidth your network is capable of sending. Thisis the maximum
guantity you can offer for sale in the combined Spot and Reservation markets.

Bandwidth Available for Reservation Market/Spot Market

The bandwidth you want to sell can be apportioned between the Spot and Reservation markets. How you
apportion it determines the amount available for reservations and the amount sale in the spot market. You
can have the administrator implement only the Spot market or only the Reservation market.

InvisibleHand Networks. Inc  Seller's Reference Manual
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Types of Valuations You Can Make Available to Buyers

Buyers specify how they value bandwidth by entering price and quantity in fields in the valuation window.
There are avariety of methods of Buyer valuation, but your administrator configures which are available
to each buyer.

For a complete description of Buyer valuations, see Merkato Buyer Reference Manual, “Valuations
Overview.”

Buyer valuations include the following:

Traffic Based Bidding (For Any Type of Valuation)

Traffic Based Bidding works with any of the types of valuation listed below. If Traffic Based Bidding is
enabled for avaluation, a separate tab appears in that valuation’s window, as shown in Figure 9.

Enable Traffic-based bidding by selecting the Active check box. If Traffic-based is enabled, the Buyer
agent changes the maximum quantity in its valuation by checking the usage at intervals.

Quick Response Bidding (For Any Type of Valuation)

If Quick Response Bidding is enabled for a valuation, a separate tab appearsin that valuation’s window, as
shown in Figure 10. When Quick Response is enabled the Buyer agent reacts to bursts of traffic according
to the values in two fields: When Merkato detects alevel of traffic that exceeds the Traffic Treshold, the
Buyer agent changes the amount in its Minimum Quantity field to the amount you enter in the Est. Peak
Traffic field, plus a Quantity Margin.

Budget Valuation
The agent places the same value on al units of bandwidth offered for auction, based on atotal budget.

Budget Valuation with Limits

The agent places the same value on al units of bandwidth offered for auction, based on atotal budget.
Buyers set the minimum and maximum bandwidth for which they will bid.

Linear Valuation

Bidding is at a constant unit price regardless of the quantity. Thisis similar to a take-it-or-leave-it bid.
Buyers may get less quantity than they ask for, but the unit price will never exceed what they offer.

i Valuaion wilh Limis
&+ Crrend Valustion

Valjaion Trafic-bagsd | Quick Resgonss

Acine
Tievsz Wimadiris Maasured Tralic
min Wiipes
(rry Bangin iy Oy R sicd
Mhpz Wb
po B

Figure 9: A Valuation Window Showing
the Traffic-based Tab

7 Cunnent W alustion

WValugban | + Trafic-based ¥ Luck Sezpanse

~ it
Traffic Trweshokd
Wb
b= Mot Ready T
B Ready
Est. Peak Traffic
B Engaged
Moo
fzon
Apply

Figure 10: A Valuation Window Showing the
Quick Response Tab
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Square Root Valuation

Similar to budget val uation except buyers lower the total cost they are willing to pay as bandwidth
decreases.

L ogarithmic Valuation

Buyers can use this valuation if they wish to bid aggressively at a mid-point in the quantity range and less
aggressively for higher or lower amounts. The agent using this valuation bids most aggressively at 37% of
the maximum quantity specified.

Parabolic Valuation

Buyers can use this valuation if they wish to bid aggressively at a mid-point in the quantity range and less
aggressively for higher or lower amounts. The agent using this valuation bids most aggressively at 50% of
the maximum quantity specified.

InvisibleHand Networks. Inc Seller’s Reference Manual 11



Pricing For Reservations

Reservation pricing is set using a table configured in the Resource agent. Only your Merkato
administrator can make changes to thistable. Figure 11 shows the reservation price table. [Resenvation Pricing Table
] ] Perceniage Fes ||I'. i
The following values are configurable: Lstest Star Date [ Juty =1 [z =1 [z003 =
» Each cell, specifying a unit price for the adjacent time period shown in the column I BT |70 [1.
heading and capacity amount shown in the row heading. h = [ =] |day =] [month =]
«  Vauesfor each time column heading o Ja00.0 |e76.04 j253.72 |e31.7
«  Unitsfor each time column heading & L L TERE ZE
_ _ finn (30924 {6086 [254 41 [zz0 3z
» Vauesfor each quantity row heading Eoo [361 24 [f07 4 F=0 28 [oazs
e Unitsfor each quantity row heading hooo  [sez Faios Beiss [i30s
» Thefee charged for cancellation of areservation, a percentage of the cost of the [mbps =) [$ =lr| mordh =lr|Mbps =]

remaining reservation.

. . . - Figure 11: The Reservation Pricing Table
In general, sellers offer the highest price for short reservations and for small quantities of g g

bandwidth. They offer the lowest price for large quantities of bandwidth over long periods of
time.

When a buyer requests a reservation, Merkato cal cul ates a price based on the requested amount of
bandwidth and the duration of the reservation. The reservation prices are automatically scaled between
price points to prevent abrupt jumps when buyers select quantities just above or below the price point.

Your Merkato administrator can increase the number of rows or columns in the rate sheet to accommodate
more price points.

The highest capacity rate and the longest time period shown in the table are the upper limits for
reservations.

Cancellation Fee

In addition to the unit price for bandwidth, you may specify a cancellation fee. Thisfeeis expressed asa
percentage. It represents the percentage of the value of the cancelled portion of the contract that is charged
to the buyer. For example, if the cancellation fee is 50% and the buyer cancels at the mid point of the
contract, the buyer owes 50% of the original contract price (the remaining portion of the contract) times
50% (the cancellation fee), or 25% of the original contract, on cancellation. Buyers are informed of this
fee in apop-up confirmation window when they cancel an existing reservation.

InvisibleHand Networks. Inc Seller’s Reference Manual 12




Monitoring Sales Via the Desktop Agent

The Desktop Seller agent provides avariety of sub-windows that let you monitor market activity.

News Windows

The News window provides real-time status of your Merkato agent. It is useful when you want to ol x|
get aquick summary of marketplace conditions and confirm the state of your agent. Fin em Seecton Yalusbon  Srategy | Status el
g ‘} Capacity Graph

* To enable the News window, select News from the Status pull-down menu. sllocation Hstory

When your agent is disconnected, you see a News window similar to the onein Figure 12. MF
Bauctior Duration
When you are connected but not active, the News window looks like the one shown below. It o
indicates the bandwidth capacity you are offering and the current market pricein the auction asit i g
proceeds, L‘“" sact]
L gl

[+ Ery's: 4 Markat Liravadshis
Capacity: 3 Cronnecsd =

Figure 12: The News Window

Capacity: 45.0 Mbps Market Price 100.0 fmonthimbps

Sent a hid.

acity: 45.0 Mbps Market Price 10039 $fmonthitbps

Feceived an allocation.
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Allocation Window
The allocation window (Figure 13) provides atime indicator for the current auction. Each = coller: adr-cellat@em il Al x
time any buyer places abid the timer is reset and starts counting down again. When all = - E' i Er" ol garge . =10) x|
bidders cease bidding (either because they are satisfied with their proposed allocation or ST e il RSN SR e R
have dropped out of the bidding at the current market price), the timer counts down to zero. =h o

At that point, the Resource agent turns the proposed alocationsinto real allocations. This |; > |i )‘I} EI

occurs during a “pause” period. The pause period isindicated by several changesto thetime Allocation

display: the timer label changes from “Time Left” to “Time Since,” the font changing to red,

and the counter counting up to the pause limit, rather than counting down, as before (as ~Allocation
shown in Figure 14).

Mbps FmonthMbps
For sdllers, the alocation display is always zero, even if the bandwidth supply exceeds 0.0 ||:|.|:|

demand.

Figure 13: The Allocation Window During the Auction

& Seller: ga-seller0l@spot-garage - | Ellil

File “iew Selection “aluation BStrategy Status Help

ZE@é @

Allocation [ ]

Allocation Time Since

Mhbps Fmonthitdbps

0.0 0.0

Figure 14: The Allocation Window Between Auctions
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Auction Graph
You can monitor auction behavior in real time on the Auction graph.

- y py
& Seller: cisco-seller@spot-garage

File “iew Selection Waluation Strategy Status Help

» To enablethe Auction graph, select Auction Graph from the Status pull-down menu.
For sellersthe Auction graph looks like Figure 15.

The graph dlements are:

» Auto-scaling Y-axisindicating unit price (axisis scaled to show all current bids).
* Auto-scaling X-axisindicating quantity (axisis scaled to show available quantity.

* Bluedots, representing the last bids received from all bidders (excluding abid by the
Dynamic Seller agent, which is shown as ared dot).
* Areddot, with ID number, indicating the last bid from the Dynamic Seller agent.

* Red line representing your agent's val uation curve as determined by settings in your
active valuation window.

« A blue shaded area representing the allocation of bandwidith to successful bidders. This EI:|:|:I:”"“'E‘

areaisaseries of blocks, where the height represents the unit price paid and the width o 8 8o 270
represents the quantity allocated.

L . S . . . Figure 15: The Auction Graph
Clicking the right mouse button changes the scale of the unit price axis (Y axis). Note the units on

the X axisin the examples shown in Figure 16. The cursor changes to indicate that the scale is expanded

or contracted. Auction Graph Ei @ Auction Graph

FmonthiMbps $imonthiMbps

Mhbps
029  0.38 0g bo0f o007 BE 00z

Figure 16. The Auction Graph, Showing the Effects of Scaling by Right-Clicking the Mouse
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Auction Table

TheAuction Table, shown in Figure 17, gives you a quantitative, real-time view of the & Seller: cisco-seller@spot-garage
auctionin progress. File “iew Selection “aluation Strategy Status Help
+ Toenablethe Auction Table, select Auction Table from the Status pull-down = B $ Ml
mefu. —_——————————————————————— —
» Toresizethe columns, click and drag column boundaries in the header D QuantityMbps)  [Price(fimanthi... |Rate($imanth)
. o 7.0 42857 2000.0
» Toreorder the columns, click and drag the column headers themselves. Il B2 70 285 71 2000.0
723.33

The columns are: | LE: LA 23.33

ID The ID of the bidder. A bidder agent receivesanew ID whenever it | Eum—— i
is uploaded to or downloaded from the garage. 5

Quantity The quantity requested in the last bid placed (note that this may be . _ :
split into multiple rows, as explained bel ow). Figure 17: The Auction Table
Price The price (unit price) requested in the last bid placed.

Rate The rate represented by the bid. It isthe maximum cost represented by that
bid, but not necessarily the price that will be paid by the bidder.

Therows are;

Your Dynamic Seller agent’s last bid is shown with in red. The last bids of all other
agents are shown in black (in the blue shaded area) or in yellow (in the black area).

Any bidders that receive an allocation of bandwidth are shown in the blue shaded area.
(The Dynamic Seller agent isin the blue areaif bandwidth supply exceeds demand.) Any
bidder who does not receive an alocation is shown in the black area. Bidders that receive
only aportion of an allocation are shown in both the blue and black areas, with their
quantities split accordingly.

The black area represents the basis for the actual cost paid by a buyer if the buyer’s agent
receives an allocation of bandwidth.

(See SHler's User Reference, “Merkato Auction Mechanism: The Progressive Second Price Auction.”)
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Monitoring Sales Via the Express Interface

You can monitor sales from the Merkato portal as well as from the Merkato Desktop. The same
information appears, but it does not update in real-time. You must refresh the display to see current

activity.

Recent Allocations Table

The Recent Allocation table, shown in Figure
18, appears below the Agent panel in the

Recent Allocations

e " . ” . . Buantity Frice Cost
Merkato portal . Start Time End Tirne Resource Buyer iMbp=) [$imarthiMbps] 4]
For sdllers. the Recent Allocation table 2002-02-04 035857 2002-02-0< 04:25:00 demo-zpot demo-buyerd demo-seller 4 67 27266 077
indicates r’&eervations and allocations made 2002-02-004 035857 2002-02-0< 04:25:00 demo-zpot demo-liz demo-seller 18.18 27266 2.89
to buyers of the bandwidth you have offered. 2002-02-04 03:58:57 2002-02-04 04:25:00 demo-spat dema-buyerd demo-zeller 4.40 272 66 1.55
Confirmed reservations are at the top, 2002-02-04 03:58:57 2002-02-0¢ 04:25:00 demo-spot | demo-buyerf | demo-seller 278 w2ET | DE2
f0”0W_ed by the most recent Spot mar ket F003-07-0d 035857 2007-02-04 0142500 demo-spet | demo-nemo demo-seller 0.7 w7 | 043
a”OCHtIOFIS.. EaCh SpOt market a”ocatl_on 2002-02-04 035857 2002-02-04 04:25:00 demo-zpot demo-buyers demuo-zeller 3.8 272 AT 0.62
entry contains a summary of information for
an hour. which genera”y includes many 2002-02-004 035857 2002-02-0< 04:25:00 demo-zpot demo-buyerd demo-seller 3.8 ITLGT 0.62
auction rounds. 2002-02-04 03:58:57 2002-02-04 04:25:00 demo-spat dema-buyerd demo-zeller 0.62 Ivz.rd 0.10
2002-02-04 02:59:45 2002-02-04 03 :58:57 demo-spat dema-buyerd demo-zeller 4.67 272 66 1.74
Figure 18: The Recent Allocation Table in the Merkato Portal, Below the Express Interface
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Allocations are shown in order; most recent at the top. The columns are as follows:

Sart Time The start date and time for this alocation (in 24 hour military time)
End Time The end date and time for this alocation (in 24 hour military time)
Resource The name of the bandwidth product allocated

Buyer The Buyer agent that won the alocation

Seller The Seller agent that sold the allocation

Quantity (Mbps)  The bandwidth quantity for this alocation (for Spot market allocations, the
average quantity obtained over the time period indicated)

Price The unit price for this allocation (for Spot market allocations, the average
($/month/Mbps)  price obtained over the time period indicated)

Cost () The bottom-line cost for this alocation (for Spot market allocations, the
total cost over the time period indicated)
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Traffic Screen

To open Traffic screen click the Traffic link on the left of the Portal. The traffic

screen appearsin Figure 19.

For a Seller agent, the Traffic page shows the combined amount of data all
buyers have transferred through the Merkato network control point.

Three charts are provided to represent three time scales:

» Daily chart showing 5 minute granularity
e Weekly chart showing 30 minute granularity
» Monthly chart showing 2 hour granularity

All three charts are based on five-minute sample intervals. Merkato gathers
traffic statistics in both the input and output directions every five minutes. Each
five-minute sampl e represents an average over that five-minute period. In other
words, peaks lasting less than five minutes are not accurately represented in the
charts. These five-minute samples are used directly in the daily chart. These
values are then combined into longer averages for the weekly and monthly
charts.

The green-shaded portion of the chart indicates traffic in the incoming
direction. Traffic indicated by the blue lineisin the outgoing direction.

Below each chart are three columns of figures indicating the maximum,
average, and current values for the period displayed.
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M Ouk G332 bin@A%) Aswrage Ouf S00SkbADUD%]  Cunset Ouk 8580 kil %)
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Figure 19: The Traffic Screen
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Charge Reports

Merkato's Charge Reports feature lets you see detail s about bandwidth all ocations you have made. The
reportsit generates provide all the details about each allocation, but they are also summarized.

The Charge Report selection form allows you to select start and end dates and select the type of report.
(See Figure 20.)

Rather than enter the dates manually, click on the small calendar icon to theright of the field (). A
pop-up calendar appears (Figure 21), from which you can select query start and end dates.

Select the beginning date by selecting a month and year from the pull-down menus and then clicking on a
calendar date. The date appearsin the From field.

Repeat this procedure for the To field.

Click the Resource icon (ﬂ)_ A list box appears from which you can select aresource on which to do

billing queries:

= ]
LD T 6T

SELLI HD

Charge Hagar -

From (mmiddryyyy] 600 2002 Lz
To (mentddiyyyy)  [OR/152002
Resouncs | E

Repoit Type
= Ordared By Day | * Summary

I Ordered By Resouce | O Detailed

Generota Fepont | Fha-satl

Figure 20: The Charge Report
Selection Form

[Feteumry =] 2002 =

B Mon Tus Wed Tu Fi o Bal

1 i

4 4 5 &8 [ B 4d

;b 11 12 13 14 il

7 1B 138 4 21 &2 &
4 £ & X X

Figure 21: The Pop-Up
Calendar
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The selection boxes on the Report Type panel control how theinformation is

Detaile for AO020614

displayed on the screen. o
Mira] [irmorthiio]
ga-raeserea-ap-si0] | ga-ee B0l | Beaesrn | ZTNC0RESS [ iy = | 400 | o0
Hepor Typs
 Ordered By Day = Surmmany
" Ordered By Resowce | © Detailed
Generste Repod | Reset |

For example, if you select Ordered by Resource and Detailed and click By b o

Generate Report, the view looks like the one shown in Figure 22.

(L] SOOZAFETE 1} | 3988 25 2400 1.10

Figure 22: Sample Charge Report Set to Summary, Ordered By Day
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If you select Ordered by Resource, check Detailed, and click Gener ate
Report, the charge report appears broken down by date, as shown in Figure
23.

[araibs for qa-gesonnce.|sad

Jumriat

n<E

[FbEpe] [feonihiHope
q@resparce el | ga-seieind | are0nn | Zo0zoeend 0.0 200 00 a0 | ooz
qa-reazarce-rees0l | ga-eslladd | julisd T .00 I o0 2400 | 0o
ga-reacares-rersll oa-ralle i | a0 NI 00 0083 2400 | 04
qa-indeaies-rawll | gaamlad | aod00 | 30030 11 7280 a0 | 014
gt 01 | ga-algild | julisd ST S 00} 20 95 2400 [ 003
qEresarcererll | aapeliadd | DD | S00GEHE 210 Euty] 240D | 0E8
u-reacares-reedl el 0 | jhicamsm | STNOSOEME 0 190 08 400 | 038
qe-rsacarce-reasl | ge-mslladd | a0 | SOE2A0EMT [l -1 MG 40| oA
qi-indeaice-rmwll | ga-amllaid | ad0D | SO0EHDEME b 30 38 A0 | 019
gasiedegive el | ga-peiigadd | julisd DM 113 20T b 240D | 0.8
qEragvEirckrerll | ga-pele0d | a00 | S0AEMHG e 3038 24 | 04&7
qe-reacarce-rendl | gu-oslle0 | julD AN S oo T 24m | 0or
- reaea rcs- res' ga-ra e i | a0 i) [ 1] M 33 2800 | 0oO
qi-indeaien-riwl 1 | ga-sallaid | puled A [ IT4.13 2400 | 0.
qiiediaite el | gd-selbeidd | 40000 | 202 002 B0 200 | 021
Qg el | gd-pelw0d | a0 | S0GAENET 013 ITh a3 oA | 108
8- rega rcs-reet ga-eklle i | aeiin ST 038 - | 0D | e
qe-racace-ravs] | greslla | amd00 | Z0020E0S 0um L) 2400 | -0.00
qi-indegice-rmell | ga-alaid | G000 | SRR (i i} 000 2400 | 000

Suwmmany for ga.resonrce reell

Srreenihi e |

[hceara ]

8- FeEEA T 8- reewTl ]

- s 0

0.0

=580

BET

Figure 23: Sample Charge Report Set to Detailed, Ordered By Resource
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Transaction Data

The Transaction Data view allows you to query the accounting database. (See
Figure 24.) When you click Gener ate Data, Merkato prompts you to
download afile to your PC.

You can read thisfilein a spreadsheet program or as plain text. (See Figure
25))

The seven columns are the following:

e Sart time of the allocation (mm/dd/yyyy hh:mm)

e Endtime of the allocation (mm/dd/yyyy hh:mm)

*  Buyer Agent

» Resource (the source of the bandwidth that was sold)
e Quantity

» Price(in dollars per month per Mbps)

«  Cost of dlocation (in dollars—the amount billed) e

B152002 0:00

The following fields appear in the Transaction Data EM5/2002 0:06
screen: EA520020:12
E15/2002 0:20

From (mm/dd/yyyy): Enter the date you want Ef%gg Eg;

the charge report to begin on. BAE002 041

. B/152002 0:4B

Resource: (optional) Enter the resource (from | eAso02 056

whom you have received allocations) whose BA52002 1.02

chargesto you will appear in the report. RAANM? 1:10
Ordered By Time: A report ordered by day lists
charge information from all resources separated
by each day.

Lisnr Winws

b g

LA N7 1 [

b Chage Bspeiis

b Trassaclica Dada
bW en IrseTiad o
P Legesl
Dacumentation
b Lgsr Gyids

b Buser Bingal

F Pupes F&D

jhossmm

Transaciion Dala

Froem {remetd syl |00 /2002

———

Resource

Cptians

= Oedered Sy Time

 Ondered By Resouncs Dy

[ Generse Data | Fleset |

= Par Round
T Hourly

Figure 24: The Transaction Data Selection Window

BAS2002 000 tastail

BA 52002 006 tasteid2
BA 20002 012 lested3
A SRR O AN jesieild
BA SRR O % jesiells
BAS00E 0032 testedb
BASO0Z D41 tested?
G6AS002 (4 tasteill
652002 0055 tasteids
6A 52002 102 testeril
G6A 52002 110 testari 1

RARFHET? 11k ihak&am

Ordered By Resource: A report ordered by resource lists charge information from each

individually.
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(- resource-reserEtiond 1 a
ga-resource-gpodl] 11.48433
ga-resource-spoill u]
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qa-resource-spodli 1]
qa-resource-spodli 1244141
a-resource-spodli a
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ga-resource-spodli 11.48433
i P e & 1 1 44141

Figure 25: Sample Transaction Data Report
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Glossary

agent: The program that interacts with the rest of Merkato on behalf of buyers and sellers. Buyers can
acquire bandwidth by configuring their agents to offer the price they are willing to pay for arange of
available quantity, or use their agent to request a quote for a fixed-price bandwidth reservation. Sellers
configure their agents with a quantity of bandwidth for sale and a minimum price they are willing to
accept for that quantity.

allocation: An amount of bandwidth available for your use. Depending on the type of service being
offered through Merkato, this can represent the maximum bandwidth available to you or aminimum
guarantee of bandwidth available to you.

bandwidth: The amount of data transmitted or received per unit of time. When we refer to acquiring or
selling bandwidth, we mean the amount of information that can be sent over a connection at one time, at
the allowed speed, without packet |oss or excessive delay. Bandwidth is measured in bits-per-second.

bumping: Bumping occurs when auser logs in using the ID and password of an active agent. The user
who islogging-in sees a message that an agent with thislogin ID is aready active. If the new user
procedes, the old user is disconnected. The agent uses the saved configuration of the agent, not necessarily
the configuration of the previously active agent.

Buyer agent: The program that interacts with the rest of Merkato on behalf of buyers. Buyers can acquire
bandwidth by configuring their agents with the price they are willing to pay for arange of bandwidth (on
the spot market), or with atime-frame and desired quantity (on the Reservation market). In a Merkato
auction, Buyer agents signal what they are willing to pay for bandwidth in the form of bids, consisting of a
unit price and a quantity.

capacity: In the Merkato interface, the term capacity refersto the total amount of bandwidth available
from the Seller.

data transfer rate: The speed at which datais transferred from one port to another. See Kbps, Mbps, and
Gbps.

Desktop agent: The Merkato application for buyers or sellers that runs on a Windows PC. Merkato
desktop agents bid for bandwidth from the user’s PC using a Java-based application. Alternatively,
Merkato agents can run as an application on a server, called the “Garage.” Users can interact with these
remote agents through an HTML browser interface.
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Express agent: The Merkato HTTP application for buyers or sellers that configures and obtains status
from Merkato agents running from a remote location. Accessing the agent in thisway is an aternative to
bringing the agent to the user’s desktop and using the Java-based interface. The Express agent is
accessible through the Portal.

floor price: The lowest price the sdller will accept for bandwidth. The seller can establish the floor price
through the Seller agent.

garage: A feature on the Merkato server where player (Buyer and Seller) agent configuration profiles
reside. The gararge stores agent configurations whether the players are active or not.

Gbps: One of the ways of expressing units of bandwidth; Gigabits-per-second (1,000,000,000 hits-per-
second).

Java: A programming language, useful for internet and networking applications. The environment used
for the Merkato Desktop Interface.

kbps: One of the ways of expressing units of bandwidth—kilobits-per-second (1,000 bits-per-second).

market price: The price for something that buyers and sellers agree on. Merkato establishes a market
price for bandwidth during each spot market auction round. There is afixed amount for sale, so as demand
increases, pricesrise. Ordinarily, the market price is reached when the cumul ative demand of all the
buyersis equal to the amount of bandwidth being offered by the seller.

Mbps: One of the ways of expressing units of bandwidth—M egabits-per-second (1,000,000 bits-per-
second).

Merkato desktop: The Merkato desktop is the first window that appears when the user begins to bring
the Merkato buyer or sdller agent to their desktop. It lets users specify which Merkato agent or agents they
want to download to the desktop.

Merkato: InvisibleHand's software platform, which dynamically prices, sells, and allocates IP bandwidth
in real time. Merkato means “market” in Esperanto.

Player: A buyer or seller in the Merkato auction.

Portal: The main access point to al Merkato applications. It is an HTML-based interface accessible from
astandard web browser.

progressive second price auction: The unique market mechanism by which Merkato allocates bandwidth
to potential buyers at an optimal market price. An auction is established, where each bid consists of a unit
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price and the quantity desired at that price. Bidders are ranked according to the unit price they offer.
Bidders who get an allocation pay the unit price offered by the highest bidder who does not get an
alocation. (Thisisthe “second price” aspect of the auction.) Bidders who don’'t get an alocation can re-
bid at a higher unit price, in an attempt to improve their ranking in the auction. (Thisisthe “progressive”
aspect of the auction.) An auction round closes when all bidders are either successful, based on their last
bid, or cannot match the price offered by the current lowest successful bidder.

PSP: See “progressive second price auction.”

Reservation market: The Merkato market mechanism by which a specified quantity of bandwidth, for a
specific duration, is sold for afirm price specified by the seller and agreed to by the buyer. Thisisan
automated process based on a rate sheet that the seller establishes in advance.

Resour ce agent: The program that manages the Merkato marketpl aces.

Seller agent: The program that interacts with the rest of Merkato on behalf of sellers. Sellers configure
their agents with a quantity of bandwidth capacity for sale and a minimum price for that quantity. Buyer
agents then express what they are willing to pay for bandwidth in the form of bids, consisting of a unit
price and a quantity. Currently, there is no seller agent for the Reservation market, but one will be
supported in afuture release.

Seller strategy: A window in the Seller desktop interface, either static or dynamic. Dynamic Seller
strategy sets prices based on the last unit of bandwidth sold. Static Seller strategy sets prices based on the
difference between what the Seller would have received without each bid.

Spot market: The Merkato mechanism by which bandwidth istraded, in a progressive second price
auction. An optimal fair market price is established and bandwidth is alocated to buyers, based on their
bids relative to other buyers.

Spot Market agent: A Buyer agent or Seller agent connected to a spot market. There are also reservation
agents (for buyers only).

valuation: The value a buyer or seller places on bandwidth. Setting a valuation is part of setting a
purchasing strategy. Val uation settings within a buyer agent let buyers specify the amount they are willing
to pay for varying amounts of bandwidth. This information is used by the agent to respond to changing
market conditions during a Merkato progressive second price auction.

Wizard: In Merkato, an automated series of inquiry screens that walks you through the process of
creating and configuring a Spot market Buyer agent.
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