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What is Merkato?

Merkato is a software platform that supports a unique way to obtain bandwidth, on demand, at fair and optimal prices.
There are two ways to purchase bandwidth in a Merkato system.

* You can get afixed amount of bandwidth, at afixed price, for afixed term

* You can create a bidding strategy and contend for bandwidth with other buyers at frequent intervals, establishing afair market price based on
supply and demand

The first method is called the Reservation market. The second method is called the Spot market.
The Spot market provides a true balanced supply-and-demand marketplace. The Merkato Spot market uses the patent-pending Progressive Second Price

Auction mechanism to collect bids from multiple buyers, analyze the bids to determine the natural market price for offered bandwidth, and then
automatically apportion that bandwidth to bidders at the market price. The components of the Merkato system areillustrated below.

Bidder’'s PC

Accounting

Database
Merkato Server r;f\
(" Resource -4 |
MBS

l _, Network
| nterface
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Buyers, Sellers, and Agents in the Auction Market

Agents are programs within Merkato that interact on behalf of buyers and sellers. Buyers can acquire bandwidth by configuring their agents with the price
they are willing to pay for arange of available quantity, or with the reservation they want. Sellers configure their agents with a quantity of bandwidth 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.

Sellers create a price floor by offering to purchase al the available bandwidth at their lowest acceptable price.

The Merkato market responds to bids with proposed alocations and pricing. The buyer and seller agents can either accept the proposed allocation (by not
bidding further), or reject the proposed allocation (by submitting another bid). When there is no more bidding, the auction closes, and Merkato makes
bandwidth allocations.

The auction process typically takes no more than five minutes. The auction is completely open and fair, with all bidders seeing what other bidders have

offered. The Progressive Second Price auction mechanism (see “Merkato Auction Mechanism: The Progressive Second Price Auction” on page 69) ensures
that all bidders receive their allocations at the fair market price, which is equal to or less than the price they offer.

The Spot Market and The Reservation Market

There are two ways to purchase bandwidth in a Merkato system.

* You can request and receive afixed amount of bandwidth, at afixed price, for afixed term
* You can create a bidding strategy and contend for bandwidth with other buyers at frequent intervals
The first method is called the Reservation market and uses a reservation agent. The second method is called the Spot market and uses a Spot agent.

Reservations eliminate uncertainty. You know how much bandwidth you will be receiving, for what duration, and for what price.

In the Spot market, distribution of bandwidth is based on ranking bidders by price offered. It ispossible that for some period of time you will be unable to
obtain the full amount of bandwidth you desire because you are out-bid by other buyers.

The Spot market provides true bandwidth-on-demand. The changes you make to your agent bidding profile take effect in five to ten minutes. You can even
stop bidding entirely for a period.

Reservations may be cancelled, but the seller may have a cancellation fee.
The sdller sets the Reservation market prices. Spot market prices are determined by a unique progressive second price bidding process. You do not

necessarily pay what you offer; you pay the unit price of the lowest bidder to be awarded bandwidth. Thisisthe true “market price” for the bandwidth
offered by the seller, as established by the community of active buyers.
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You need not choose one or the other purchasing option exclusively. Any bandwidth you purchase on the Spot market will be added to bandwidth you
purchase on the Reservation market. Many buyers use the Reservation market to “lock in” their minimum required bandwidth, and then use the Spot market
to purchase additional bandwidth as required.

Depending on how your administrator has set up your Merkato system, you may have separate login usernames for each type of agent or they may share a
common username and password. (If different agents share the same username, you have to obtain them from different “ Garages.”)

The Resource Agent

The Resource agent is the core of the Merkato system. In addition to handling reservations for bandwidth, the Resource agent is responsible for:

» Informing all bidders of the quantity available

» Accepting bids from active bidders

» Determining a proposed alocation of bandwidth for each bidder based on progressive second price auction rules (see page 69)
e Calculating the market price

» Didtributing this information anonymously to all bidders

These actions occur during asingle cycle in the bidding process. Bidders who did not receive an alocation, or whose allocation was | ess than they wanted,
can submit another bid to improve their positions. This cycle continues until bidders are satisfied with their alocations or don’'t want to bid at the current
market price.

When bidding is complete, Merkato:

* informsall bidders of the final results
» sendsthe bandwidth distribution information to the Network Service Controller (NSC) to implement the bandwidth all ocation
* sendsthe billing information to the accounting database

InvisibleHand Networks, Inc Buyer’s Reference Manual 3



Automatic Remote Bidding

Although the auction allocation process runs continuously, thereis no need for you to be directly involved at al times. Your Buyer agent can bid
automatically for you, after you configure it with a profile of the value you place on bandwidth.

You indicate your budget limits, bandwidth desires, and bidding strategy in the Vauation and Strategy windows in the Merkato user interface.
Once you configure your agent you can either bid from your PC using a Java-based application or communicate remotely with your agent in the “ Garage.”
Bidding from your PC or 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 the agent and upload it to the Garage. It will continue to run, and
you avoid the chance of ceasing to bid if your PC crashes or you have network connectivity problems.
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Starting Merkato

Your first point of entry to Merkato is through the Portal, a browser-based application that provides accounting and status information as well as access to
the Merkato agent. Your version of the portal may have a dightly different appearance than shown below, 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.
The opening page that contains Username and Password fields (see Figure 2.)

InvisibleHand |

Ugegprmres |

Fayrsor

Lope |

Figure 2. The Merkato Login Screen

Enter avalid user name and password and click L ogin.

After you log in the Merkato agent screen appears, displaying the Express

. i | | R ] el ] | i | o s— n =N |

interface (Figure 1). T e e e | S T e e il

1
] [P P P—— ol rsalnmm

From this top-level agent page you can get to the various screens that makeup the  Figure 1. The Opening Merkato Portal Screen (Express Interface)
portal, and to the desktop interface and the wizard (see page 7).
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Choice of Interface

You can choose from among interfaces to set preferences, get information, and handle transactions. The User Interface menu gives you three choices.

user interface

|Expr855 vI select

Ces ktop L. ifizard and
Express . fou may ne

»  TheWizard waks you through the steps for setting up your Merkato agent to obtain bandwidth. The settings are automatically transferred to your
agent and can be viewed and altered from either the Desktop or Express interfaces.

» The Desktop interface allows you to purchase bandwidth 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 Expressinterface is considered advanced because the fields are less interactive than the
Java-based Merkato Desktop interface.

When you first log in, the Express interface appears.
We recommended that, when you start using Merkato, you select the Wizard first to make basi ¢ buying choices. When you become more advanced in your
use of Merkato you can make further changes to the Desktop interface. The Desktop interface aso gives you the most detailed status information. As you

become more proficient with Merkato you may want to use the Expressinterface to make quick configuration changes and status checks without
downloading your agent to your PC.
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Configuration Wizard

The Wizard walks you through the stepsto set up Merkato to obtain bandwidth. The Wizard [ rersemyrsssrrsrm—m—m o=
may be used a one (when launched from the original login screen) to ater settings to your REspurco Soiection

agent in the Garage. It may also be used to alter settingsin your agent on your PC (when Ve i pll-flowen memm i welert the mesnurre on which mn

launched from a pull-down menu-bar in the Desktop interface). would Hke m bod.

To access the Wizard, select Wizard from the User Interface menu. (See “ Choice of
Interface” page 6.)

& TR Sl =

When you first launch the Wizard, the following window appears (Figure 3).

) . . . . . Rmd |« Help Cancel
The Wizard guides you, step-by-step, through the following configuration choices: o
. . . 1 - Hosw d o | elec] 3 ragausce? =
*  Theresource from which you wish to purchase bandwidth
i i i i ) i Each rasaurca’ i e pull-down I eanesents & v arcess peink (6 shard amang
» The currency, quantity, and time units with which you would like to express your juers I yourselt Thaugh 3 bidting process, asch wser is alocaled 3 porian ofhe
: H - b ap ey ol e Sfared mebsdik accd S gonnt. B ach s il ool o Sl es e
purchasing requirements. (Previously entered values are scaled to match the new o 1 s o Ty sy TaresPor, por Ll Bema i rmugh il AP, T Mwsiatn
unl'[S.) ApEn eelerd I 1BiE cepecily 5% D En owid s or, mird gessncaky, quanily’

e Your minimum bandwidth requirements
Figure 3. The Merkato Configuration Wizard

e Your maximum bandwidth requirements

* Your budget for purchasing bandwidth

» The state you wish your agent to be left in following the configuration changes (bidding or non-bidding)
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Wizard Features
The Help box provides information about the impact of the parameters you are choosing. A check box at the bottom of the screen enables or disables help.

The values configured in your agent, at the time the Wizard is activated, are displayed asinitial valuesin the applicable fields.

Use the Next and Previous buttons to navigate forward and backward through the Wizard. Until you click Apply at the last screen, none of your changes
take effect. When you click Apply you see the following confirmation screen.

."l"uu are about to quit the Wizard ' El

® Do wou weant to apply vour settings and quit the Wizard?

Click Yesto confirm your desire to apply your changes, or click No to return to the Wizard.

You may click Cancel at any time to exit the Wizard without making changes. Merkato will ask you to confirm your desire to exit the Wizard with adialog
box:

.‘l’nu are about to quit the Wizard x|

& Diovou really want to quit the Wizard without saving your changes?

InvisibleHand Networks, Inc Buyer’s Reference Manual 8



Desktop Interface

The Desktop interface allows you to purchase bandwidth through a series of user-selectable windows. Your agent Al x
is brought to your PC and bids on your behalf from the Merkato desktop. . ;I—I —I

File ‘Windows Help

To access the Desktop, select Desktop from the User Interface menu. (See “ Choice of Interface” on page 6.)
The Desktop window appears (Figure 4).

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.

Fi 4. The Merkato Deskt
The Desktop Agent igure 4. The Merkato Desktop
The Merkato Desktop is the window into which you download one or more Merkato agents. =10 x|

A=l Yindows  Help

1. From the File pull-down menu, select “Download Agent” (Figure 5). - T ——
) ] Iownload Agen
The Download Agent window appears (Figure 6). Cloge Agent

2. Enter the username and password for the desired agent. Exit Merkato
By default, thisisthe same as the username and password you used to access the Desktop interface from
theinitia login; the fields are popul ated with thisinformation. You may specify another valid username
and password to download another agent.

Figure 5. The Desktop Agent Download
Menu

x

Username:hester_nne

Passwaord: |wwnnn

Garage: |spnt—garage ;I

Ciovenload Cancel |

o Figure 6. The Desktop Agent Download
InvisibleHand Netwc window



3. If there are Garage choices on the pull-down list that indicates both Spot and Reservation marketplaces, x|
select the Spot Garage (to participate in the Merkato auction) or the reservation Garage (to reserve
bandwidth). (See Figure 7.) Click Download. Username: [demo-buyer

Paszsward: I*******

If you have a single generic choice in the Garage field, your Merkato administrator may have given you
distinct usernames and passwords for separate markets. In this case, make sure that the username and Garage:  |resetvation-garage L=
password correspond to the market you want to participate in. Then click Download. spot-garage

reservation-garage
Downlogad Cancel

The Agent window appears, as shown in Figure 8.

Figure 7. The Garage Selection Pull-
Down Menu
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Arranging Agent Windows
Thereisavariety of ways to arrange desktop agents on your screen.

o By g Beu e OV S gl g A el

Detached From Merkato Desktop

By default, all agent windows appear within the Merkato Desktop window. If you want the agent windov 5% |~ | §
Windows screen, select Detach All from the Windows pull-down menu, as shown below:

ERKATO DESKETOP

g Tile All

Cascade All

When you select Detach All acheck appears beside the name in the menu-bar. The
agent window separates, and can then be viewed outside of the Merkato desktop, as e wimdmws el
shown in Figure 9.

: Duyer qo-hugerll | @spot-garage i N,
Fie  Wew Selection Vebaaton  Sirateg  Stahs  Halp

— &4 | B

Figure 9. The Merkato Desktop Agent Detached
From the Desktop
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Tiled

Whether the agent windows are inside or outside the Desktop, they can be
automatically arranged relative to each other. If you select Tile All from the
Windows pull-down menu, the windows arrange themselves in atight, non-
overlapping pattern (Figure 10.)

I-llu.-lr-ll.ll' '-i

Cascading

If you select Cascade All from the Windows pull-down menu, the windows are &l offset from each other and
overlap, as shown in Figure 11.

Figure 11. The Merkato Desktop With
Multiple Agents Tiled

InvisibleHand Networks, Inc  Buyer’s Reference Manual 12



Arranging Sub-Windows Within the Agent Window
The agent window consists of smaller sub-windows, each of which can be displayed or closed as necessary.

Each time you select awindow for viewing it appearsin front of the previously activated window. To close awindow, either click the close-box tab at the

upper right hand corner of the window (EJ) or de-select the window in the pull-down menu-bar lists. The window closes and the other windows fill in the
Spot it occupied.

To resize the agent window to exactly match the windows displayed, click the Pack icon ( E ) or select Pack from the View pull-down menu.

Uploading an Agent to the Garage

A Buyer agent obtains bandwidth for you by sending bids to a Resource agent. You can have your agent bid from the Garage, which normally runs on the
same server as the Resource agent. Your Spot-market agent may continue to bid on your behalf from the Garage when you close the agent on your PC
(using your current Desktop agent settings). Thisis known as “uploading” your agent. When you upload your agent, all configuration changes are saved and
the agent on your PC is closed.

Unlike awhen you close a Spot-market agent, thereislittle harm if you exit a Merkato session without uploading a reservation agent. If you don’t upload

your agent, you lose the last changes you made in the reservation quote request window, but not the reservations you have aready confirmed. Confirmed
reservations are stored in a Merkato database, not in your reservation agent profile.

You can upload either by pressing the up-arrow on the icon bar ( ﬂ ) or by selecting Upload from the File pull-down menu.

N Yieww  Selection Ws

Save Configuration

Lipload
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Connect/Start/Stop
Thethreeicons at the upper left of the icon bar indicate “ Connect,” “ Start,” and “ Stop” (from left to right).

=>@

When you first download a desktop agent, before you configure it to start bidding, it is disconnected from the auction. Your agent does not bid or alow you

=
to view auction status when it is disconnected, although you can change its configuration. When the connect symbol on the icon bar (ﬁ onthefar left) is
un-depressed and un-colored the agent is disconnected.

When you connect to the auction in “ Stopped” mode you can observe the auction but you are not participating in it. The Auction Graph and Auction Table
(Error! Reference source not found.) show you the current auction in progress and allow you to determine whether you wish to join it. The Auction Graph
and Auction Table are shown in Error! Reference source not found..

When you want to start bidding, either click the Start icon (H second from left on the icon bar) or select Start under the Selection menu. Bidding starts
immediately with the current active settings.

To stop bidding, click the Stop icon (Q! third from left onicon bar) or select Stop from the Selection menu. Your agent stops bidding and you are returned
to Stop mode and disconnected. To begin viewing the auction again you must reconnect.

Note: You need aMerkato login ID to bid. If two users have the same login, both may try to bid using the same agent. Bidder’s names do not appear on the auction
graph or auction graph—bidders are identified with arbitrary numbers. Thereis no way to know whether your agent is aready active on another desktop
when you preview an auction (although once you become adept at reading the auction table and auction canvas, it is possible to detect bidders who appear
to have your valuation settings).

If an agent is already logged in with the same ID you are using, when you click Start, the message below appears. If you click Yes, confirming your wish to
begin bidding, your agent gains control of the bidding process. The agent on other user’s PC is disconnected.

.demu—seller@sput—garage ﬂ

& This agentis already active on anather user's desktop.
Do you wish to disable their agent and replace it with this one?

[ v |

Thelast user to log in successfully always wins control of the agent, and the previous user receives an error message, as shown below, indicating that user’s
agent is no longer bidding.
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Wlvedata x|

g Bid could not be aufnenticated, disconnecting netirssiolehand net AuthenlicasanEsceplion; Bid rejecied: another plaver has joined a8 dema: buyert, and vou have been boaled|

| Ok 2

Desktop Agent Features

The desktop agent window consists of multiple sub-windows that may be displayed, or not displayed, as needed. The sections below describe the windows,

in roughly the order afirst-time user might access them.

Much of the bidding functionality of the agent is determined by how you set a value on bandwidth and on the buying strategy you use. These are each
described in later sectionswith an overview of the concepts. See “Valuations Overview” on page 23 and “%%%

Strategy Overview” on page 44.
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Resource Window

The Resource window (Figure 12) includes a pull-down menu of the resources available to the agent. It
shows the amount of bandwidth available at the resource selected.

& Buyer: doc-buyerl@spot-garage i | Ellﬂ

File “iews Valuation Strategy Status Help
Dizconnect
% E Etan
Efi

Stop
Config Wizard

| Units
B Resource

Resource

|spnt—generic vl

apacity
o
|

Open the Resource window by selecting it from the Selection pull-down menu. If the agent is connected to
the auction, the Capacity display indicates the total amount of bandwidth available for sale.

Note that a single agent can only bid on one resource at atime. If you select one resource, you
automatically de-select the others.

hps
0.0

Figure 12. The Resource Window

Units Window
The Units window (Figure 13) lets you select unitsin which currency, bandwidth, and time are displayed. ~ =, o
Units you select appear in the labels of windows as well asin pop-up message screens. — Buvr- doc-buyer Li@spot garaq:_s_ i o] x|
File ‘Wiew Yaluation Strategy Status Help
Currency units supported are dollars (“$") and cents (“c”). % E Disconnect
Btart I
Quantity units supported are kilobits per second (“Kbps’), Megabits per second (“Mbps”), and gigabits per Stop

second (“ Gbps’).

Canfig Wizard

[ Units

J Resource

urren uantity Time
|_c|$ 'w—‘l |_Q|ru1bpsj |7 |mnnthj

Figure 13. The Units Window

Time units supported are minutes (“min"), hours (“h"), days (“day”), and months (* month”).

The changes to any units take effect immediately. All valuesin every window are automatically scaled to
reflect the new units without changing the actual values.

InvisibleHand Networks, Inc  Buyer’s Reference Manual 16



Auction Graph

TheAuction graph (Figure 14) indicates the state of the Merkato auction in progress, not only for
your agent but for al others actively bidding.

& Buyer: demo-buyer1@spot-garage =]
File Wiew Selection “aluation Strategy Status  Help

The graph elements are;

e Y-axis, indicating unit price (the axis scales automatically to show all current bids).
» X-axis, indicating quantity (the axis scales automatically to show available quantity).

e Bluedots, representing the last bids received from all bidders (excluding a bid by your
agent, which is shown as ared dot).

e Ared dot, with ID number, indicating the last bid from your agent.

* A magentacircle, representing the current proposed allocation for your agent. (If no other
bids are received, thisis the allocation you receive.)

* A solid magenta dot, indicating the allocation you received during the previous auction
round.

» Aredline, representing your agent’s valuation curve, as determined by settings in your 50,05
active valuation window.

» A blue shaded area, representing the allocation of bandwidth to successful bidders, except
for any bandwidth alocated to your agent. Thisareais a series of blocks, where the
height represents the unit price paid and the width represents the quantity allocated. (The
bandwidth allocated to your agent is the amount of blue under the red dot and to the left.) |

The black area above the blue shaded area represents the level at which you would haveto placea  Figure 14. The Auction Graph
bid to outbid a current bidder. Your active valuation curve is visible in relation to other bidders,
whether you are bidding or not. This alows you to optimize your valuation curve with respect to the other bidders before you begin actively bidding.

Mhps

10.0 200 300 40.0

While you are not bidding, the place at which the red curve intersects the top of the blue shaded area indicates the quantity and price of bandwidth you
would receive if other bidders placed the bids you can currently observe. Of course, once you start bidding, other bidders will react to your bids and perhaps
raise the market price (the blue shaded area) above what it was without you.

The two screens shown below illustrate this happening, as the bidders reacts to your presence in the marketplace. The best way of fending off other bidders

and getting exactly the bandwidth you want is to have your curve nearly vertical at the quantity you desire. (Of course, this aso meansthat you are willing
to pay ahigher unit price for bandwidth as well.)
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Clicking the right mouse button changes the scal e of the
unit price axis (Y axis). Note the units on the X axisin the
examples shown in Figure 15. The cursor changes to
indicate that the scale is expanded or contracted.

Auction Graph ] Auction Graph

dmonthiMbps LimonthiMbps

Mbps

n.o 0.m 0.01 R 1}

Figure 15. The Auction Graph, Showing the Effects of Scaling by Right-Clicking the Mouse

InvisibleHand Networks, Inc  Buyer’s Reference Manual 18



Auction Table

TheAuction Table (Figure 16) gives you a quantitative, real-time view of the & Buyer: buyerl-s - 1Ol x|
auction In progress. File wiew Selection Valuation Strategy Status  Help
The columns in the auction table are as follows: |§ E O 4 Bl
ID The ID of the bidder. A bidder agent receives anew 1D e -
whenever it is uploaded to or downloaded from the Garage. [n] QuantityMbps)  |Price($manthi. |Rate$imanth)
| (K 32.34 30.92 1000.0
Quantity  The quantity requested in the last bid placed (note that this 102 11 25 2081 AR 57
may be split into multiple rows, as explained below). 1.41 3081 43.32
1 303.25
Price The price (unit price) requested in the last bid placed. BRG BR
_______ 60,34
Rate The rate represented by the bid. Thisis the quantity times
the price. It isthe maximum cost represented by that bid,
but not necessarily the price that will be paid by the bidder.
I.Java Applet Window

. Figure 16. The Auction Table
The rows of Auction Table are as follows:

Your agent’slast bid is shown in red. The last bids of al other agents are shown in black (in the
blue shaded area) or in yellow (in the black ared).

Any bidders, including your agent, that receive an allocation of bandwidth are shown in the
blue shaded area. Any bidder who does not receive an allocation is shown in the black area.
Bidders that receive only a portion of an allocation are shown in both the blue and black areas,
with their quantities split accordingly.

Bidders currently unsuccessful in the auction round are shown in the black area. The price
offered by unsuccessful bidders forms the basis for the actual cost paid by your agent if it
receives an allocation. (See “Merkato Auction Mechanism: The Progressive Second Price
Auction” on page 69.) If you are currently winning an auction round, the rates shown in the
yellow-shaded area are the rates offered by bidders whose combined rate offers your offer has
exceeded. These bidders are thus pushed out by your agent’s bid.

Therate offered by the highest unsuccessful bidder isthe basis of your cost. The magenta number (in the yellow cell) at the bottom of the tableisa
calculation of the rate you would pay should the auction end immediately. It is based on the rate offered by the highest bidders currently in the black area.
(To figure your corresponding unit price, divide this number by the amount of bandwidth indicated for your agent in the blue shaded area.)
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The columns of the Auction Table may be resized (by clicking and dragging column boundaries in the header) or reordered (by clicking and dragging the

column headers themselves).

Allocation History Graph

The Allocation History graph (Figure 17) displays three types of history for the agent:
measured traffic, alocation quantity received, and price paid:

At the top of the graph are three buttons.

Alloc Price: The price you have paid for bandwidth, in, for example, dollars-per-month per
Mbps unit (the units are configurable). When you click this button, the Y-axis of the graph
shows these units.

Alloc Quantity: The amount of bandwidth you have been allocatated. When you click this
button, the Y-axis of the graph scales to match this measurement.

Usage: The amount of your traffic that Merkato has measured. This measurement isused in
Traffic-based and Quick Response bidding. When you click this button, the Y-axis of the
graph scales to match this measurement.

The graph can be scaled to show greater or smaller time intervals. Inside the graph, right-
click the mouse button. The time-scale choices appear:

fiinute
Hour
BE

Select atime from the list. The graph’s scale changes.

Figure 17. The Allocation History Graph

_ Allocation History

Allac Price Alloc Guantity

Mhbps

10—

m—t—t—t+—+—|

01:00 0z:00 03:00 n4
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Saving, Uploading, and Exiting

Upload (and Exit)

_imix]

File ‘Windows Help

& Upload demo-buyerl@spok-g3

- Buyer: jprosserifspot-ga
View Selection Val

Save Configuration

Lipload

i Cancel |

Figure 18. Upload Confirmation Box When the
When they end a session on their Desktops, most users want to upload their Spot-Market agentsto the Agent is Active

Garage to continue bidding automatically. Thisis not asimportant for Reservation agents.

Close

Use either the up-arrow in the icon bar (ﬁl), or the “Upload” menu-bar itemin the “Fil€” category to
access this function. A confirmation query message appears, as shown in Figure 18. x|

The confirmation message indicates the Garage where your agent will be placed. If you click Cancel the

Desktop agent returns and no upload occurs. Upload Agent to Garage (spotgarage)?

| cancel |

Make sure the bidding state is the one you wish to maintain while your agent isin the Garage. Then click Figure 19. Upload Confirmation Box When the
OK. Agent is Not Bidding

The confirmation message indicates whether your agent is bidding. (See Figure 19.)If your agent is

stopped when you upload, your confirmation message |ooks like the one below. (Notice the red circlein
the upper l€eft.)

Save Your Configuration

Saving your configuration preserves changes to your agent’s profile in the Garage while you continue to bid from your desktop. While you are bidding on
your desktop there is a non-active profile of the agent’s parameters stored in the Garage, which should be kept up do date.

If you don't keep this configuration up to date you could lose the changes you made to your agent while bidding on your desktop if:

= your desktop is rebooted or crashes before you can upload

= another user knows your agent’s username and password, logs in and takes control of the agent using the obsol ete profile in the Garage.
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If you want to save the way your agent is configured, but not upload your agent to the Garage, from the File menu, select Save Configuration:

& Bingmr; jless e E s pl - gar e
LW view  Selechon Valuabon Siategy  Status  Help = Save Config demo-buyerlmspot-g 5'

[
Upicad Save Agent Configuration (NOT hidding) to G...

spot-garage

] Cancel |

A confirmation box appears (Figure 20), asking which Garage you want to save your configuration to.
(If multiple Garages are available, they will appear in a pull-down list.)

Figure 20. Save Configuration Confirmation
Thisis useful if thereis more than one Garage available and you want to make the same agent Box

= demo-buyerl @spot-garage il
configuration availablein each Garage.

. . . . . @ pload your agent before closing?
Click OK to confirm saving your configuration.

Mo Cancel

Exit (Without Saving)
In rare instances you will want to close your Desktop window without updating your Spot-Market agent’s Figure 21. Exit Confirmation Box
profilein the Garage. (Uploading is not as important for a Reservation agent.) Exit without saving by

selecting Close rather than Upload. The following confirmation screen appears:

If you click Yes, your agent is uploaded to the Garage beforeit is closed on the desktop.
If you click No, your agent closes without any changes saved.

If you click Cancel, you return to your Desktop agent; the agent is neither uploaded nor closed.
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Valuations Overview

Your valuation indicates your maximum willingness to pay for various amounts of bandwidth. In the course of an auction, your agent uses this valuation
information to determine whether to bid, how much bandwidth to ask for, and how much money to offer, in response to changing market conditions.

You choose a valuation from the Valuation pull-down menu. The selection of
valuations you can choose from is determined by the Seller and the Merkato
administrator.

The first item in the menu, Show Only One, controls whether multiple valuation
windows can be displayed. If acheck mark appears before this contral, only one
valuation can appear on the desktop.

Each valuation has a Current radio button at the top of the window. Select the Current
button to make a valuation active. (This automatically de-sel ects whichever valuation
had been active.) The green arrow in the menu-bar pull-down list also indicates which
valuation is active.

Va uations use different parameters to change their shapes and values, but all result in
arepresentation of valuation and cost for a quantity of bandwidth. The graph to the
left of the numerical entry boxes shows two curves; the red curve represents valuation
relative to quantity and the yellow curve represents maximum cost relative to
guantity. If there appears to be only one curve, both curves may be identical and

overlapping.

Red Curve

i Bugerr: jhes sansles pold - garage _-J.EIEI
File ‘view Selechion Valusbon Skalegy Slalus Help
P # Show Onky One
=0 4 i
Squara Rookvaluadon

Logeasitnmic Waluation
Waluatian I T . Linmar Valuation
b= Budgetvaluson
Farabob; Valustion

Figure 22. The Valuation Menu

Vauation, represented by the red curve, means the value buyers put on aresource. The cash value buyers put on a resource depends on its scarcity or
availability. Mathematically, valuation it is the area under a curve on graph (in math terms, the integral) of unit price verses quantity. Merkato uses this
curve to determine the actual bidsto be placed. If thered curveis not visiblein avaluation graph it is under the yellow curve—it is exactly the same curve.
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Yellow Curve

Theyellow curve is more valuable for non-economists. On a graph, this curve represents the maximum you would pay per quantity of allocated bandwidth.
The amount you actually pay depends on the bid of the second highest bidder. (See “Merkato Auction Mechanism: The Progressive Second Price Auction”
onh page 69.)

Types of Valuations

You create avaluation profile by entering values for price and quantity. The following sections describe each valuation profile in detail. The choice of
valuations you can choose from is determined by the Seller and the Merkato administrator.

If all the valuations are enabled, the choices are:
Budget Valuation — You submit your total budget, and your agent bids such that it does not exceed this constant total cost for any quantity of bandwidth.

Budget Valuation with Limits— Same as budget valuation but you can set the minimum and maximum bandwidth for which you will offer your fixed cost
amount.

Linear Valuation — Your agent bids at a constant unit price regardless of the quantity. Similar to atake-it-or-leave-it bid. You may get less quantity than
you ask for, but the unit price will never vary.

Square Root Valuation — Similar to budget valuation except you lower the total cost you are willing to pay as bandwidth decreases.

L ogarithmic Valuation — Use this valuation if you 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 you specify.

Parabolic Valuation — Use this valuation if you 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 you specify.
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The graph in Figure 23 compares the types of valuations.

This graph shows, for each type of valuation, how much an agent will
bid asit acquiresincreasing quantities of bandwidth. The graph is
normalized to a maximum cost of $10,000 per month and a maximum
desired quantity of 100 Mbps.

Maximum Cost vs. Qty

12000

10000 /W — Budget Valuation
8000 +— Budget w/Limits Valuation
6000 / //)i — Linear Valuation
// / \ — Square Root Valuation
4000 - Logarithmic Valuation
2000 ﬂ/ \ — Parabolic Valuation

0 50 100 150
Quantity

Cost

Figure 23. Graph Showing Comparison of Valuations
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Setting Your Valuation’s Maximum Quantity

Most valuations let you specify the maximum quantity you want to bid for. Budget Va uation does not specify a maximum quantity. Budget Valuation with
Limits lets you specify All as your maximum.

High Maximum Quantity Strategy
You may specify that you want a maximum quantity that is greater than the quantity the seller is offering.

You might do thisin case the seller decides to offer more bandwidth later. You may also do thisto achieve adesired bid valuation curve (especially when
you are using the logarithmic or parabolic val uation—the maximum desired quantity sets the most aggressive bidding point. Your agent will still begin
bidding at the amount the seller is offering, at the unit price indicated from your valuation curve.

Your bidding strategy can go beyond entering the amount of bandwidth you want and the price you are willing to pay. Using the Traffic-based tab, you can
set your agent to adjust how much bandwidth it bids for as your traffic changes. (See page 27.)

The Danger of a High Maximum

A Buyer agent will not bid for an amount smaller than 1/300 of the maximum quantity—either the Seller’s offered amount or the amount you specify in the
Qty field, which ever is smaller. Automatic bidding increments in amounts no smaller than 1/300 of the maximum.

If you have not specified a maximum (you are using Budget Valuation or Budget With Limits Vauation), and the Seller offers alot of bandwidth, the

minimum bid may be very large. If you have no maximum, and the Seller offers 300 Mbpsin the Merkato auction, your agent will bid for no less than 1
Mbps. Even if you want more than 1 Mbps, your agent will bid for bandwidth in increments of 1 Mbps—bidding for 1.5 Mbps will not be possible.

InvisibleHand Networks, Inc  Buyer’s Reference Manual 26



Traffic-Based Bidding
Each valuation window has a Traffic-based tab.

If you activate Traffic-based bidding (Figure 24), your agent changes its maximum quantity according to
changesin rates of usage at user-set intervals. Traffic-based bidding automatically aligns your bidding with
your utilization.

TimeWindow[ The Measurement Window. Your agent continuously measures the amount of traffic you
generate in five-minute increments. The Time window setting tells the agent, in minutes, how far back in
time to look for the peak. The smallest interval you can select is 6 minutes. Unless your Merkato
administrator has changed this, the largest allowed interval is 200 minutes (in other words, the peak of the
last 40 5-minute traffic samples).

Meas. Trafficl Measured Traffic (Display Only field). The peak amount of traffic the agent has measured
at theinterval you set in the Meas. Window field. Merkato uses this peak five-minute interval as the basis
for the“Max Quantity Requested” calculation. (See below.)

Qty Margind Quantity Margin. Thisisthe amount of bandwidth your agent attempts to obtain above that
of the recent measured peak. There are many reasons why you might want to obtain more bandwidth than
your recent measured peak. The most significant reason isthat you will not be able to measure peak traffic
above your most recently measured peak if your allocation only allows that amount of traffic to pass
through the Merkato system (it becomes a self-fulfilling prediction). Similarly, if your traffic goesto zero
for any length of time, your agent would start to ask for zero alocation and you would never be ableto
increase your allocation beyond this value. Set your Quantity Margin to the maximum expected jump of
traffic within afive-minute period.

= Currest Valualtion

Valuglion Trafc-based | Quick Resporse |

Aot b
Tirvmes Wlimvtliar Mesasred Traffic
min Mbps
ny Maign Max Crty Feqquestad
Mips Mbps
po po

Figure 24. A Valuation Window Showing the
Traffic-based Tab

Max Qty Requestedd Maximum Quantity Requested (Display Only field). The Merkato agent adds the measured traffic to the Quantity Margin to create
this number. Thisisthe value that is carried forward into the main valuation calculation. It is called the “ Maximum Quantity Requested” because Merkato
compares to the “Max Qty” value in the main valuation window. Merkato uses whichever value is smaller asthe basis for the maximum quantity requested.
(In other words, traffic-based settings can only reduce the amount of bandwidth you ask for relative to the main val uation settings--they never increaseit.)
Note that the “Max Qty Requested” value only changes theinitial bidding point. Should your offered bid price be insufficient to get that amount of
bandwidth, your agent may use your pre-determined valuation curve below that value (unless you are using a linear valuation) to attempt to obtain as much
bandwidth as possible.

Active check box[J Checking this box enables Traffic-based bidding on your agent.

Applyl Clicking Apply makes the numbers entered in the fields of the Traffic-based window active.

InvisibleHand Networks, Inc  Buyer’s Reference Manual 27



Example

In theillustration (Figure 25) the traffic window is set to 30 minutes. The
agent bids for the quantity of bandwidth used during peak traffic during the
previous 30 minutes. Every five minutes the agent examines the traffic
during the previous 30 minute window.

Why Use Traffic-Based Bidding?

Traffic-based valuation sets the amount of bandwidth the agent bids for to
the amount of traffic Merkato detects for the buyer. The Quantity Margin is
an amount of bandwidth added to the rate of traffic detected. For example,
if Merkato detects 5 Mbps for the buyer, and the Quantity Margin is set to 2
Mbps, the agent bidsfor 7 Mbps.

Despite the fact that bidding quantity is tied to measured traffic, alocated
capacity doesn’'t always match the current rate of traffic. When traffic
increases or decreases, there is alag between when the agent changes the
guantity of its bid and the end of the auction, when Merkato makes the
allocation to the buyer. The purpose of the Quantity Margin isto ensure
that the buyer has enough capacity to accommodate increasesin traffic
before the buyer receivesits next allocation. For example, if the buyer’s
traffic increases from 5 Mbps to 8 Mbps just after an auction ends, the
buyer can't receive in increased allocation until the end of the next auction.
However, if the buyer has set the agent’s quantity margin to 3 Mbps, when
traffic isat 5 Mbps the agent bidsfor 8 Mbps. Thisalows amargin to
accommodate spikesin traffic.

Negative Quantity Margin

You may want to guarantee a minimum level of bandwidth but still allow
for spikesin traffic. Merkato lets you guarantee bandwidth by buying
reservations. But a buyer agent in the Spot market does not know of
Reservations made for the same buyer in the Reservations market. If you
use Traffic-base valuation, you can use a negative Quantity Margin to
subtract your guaranteed bandwidth from the amount your agent bids for.

quantity

measured traffic

quantity agent bids for

With a 30 minulg Time Wndow, avery 5 minubes
the agent checks the traffic for the previous 30
minuias. kooking Tor the peak. The agent bids for
the peak measured traffic plus the Chuantity
Margin.

= THHARL i i, :' I:I!:I" Ma gin
. |

] ' i ] " ¥ ' ] 1 F ¥
The process is repaated aveary 5
minutes—klerkato bids at the peak traffic rate
maasured during the past Time Window. A% the
Tirne Window mowves up, alder peaks pass out of
the window.

[ L
m } Qty. Margin

T rll';'IE.' !

Figure 25. Traffic Based Valuation

30 minute Time Window (6 S-minute Incremenis i

Peak measured traffic from previous window

Suppose, for example, you have areservation for 5 Mbps for aday. But you want to ensure that, if traffic exceeds 5 Mbps, your agent will bid for additional
bandwidth. You could enable Traffic-based valuation and set the Quantity Margin to -5 Mbps. In this case, if Merkato measured traffic for the buyer at 9
Mbps, the agent would subtract 5 Mbps and bid for 4 Mbps. (A better idea might be to set the Quantity Margin to -3 Mbps, to accommodate 2 Mbps spikes
in traffic.)
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Note:

Quick Response Bidding

The Quick Response tab (see Figure 26) works with Traffic-based bidding to make Merkato respond
faster to increased traffic. It works only when Traffic-based bidding is activated.

When Traffic-based bidding is active Merkato monitors your traffic and adjusts bid quantities. When
Quick Responseis enabled as well, your agent reacts to bursts of traffic according to the values you place
intwo fields:

Traffic Threshold is the quantity of traffic that triggers the Quick Response. When Merkato detects this
leve of traffic it changes the amount of bandwidth that the agent bids for.

When Quick Response is triggered, the amount the agent bids for is the amount you enter in the Est.
Peak Traffic field, plus the Quantity Margin (see “ Quantity Margin” on page 27).

Est. Peak Traffic should not exceed the amount in the valuation window’s Quantity field.

The Merkato agent continues bidding at the Quick Response rate until the Time Window has elapsed (see
“Time Window” on page 27). The display shows the Quick Response is Engaged.

When the Time Window has elapsed, if no traffic above the traffic threshold has occurred, Traffic-based
bidding resumes. The display shows that Quick Response is Not Ready. This state remains until the end
of the next Time Window.

If, during the Time Window, Merkato detects traffic above the threshold, the display returnsto Engaged
and the agent resumes bidding at the Quick Response Rate.

T Current Vakialion

Valuation | « Trafic-based * Quick Response

= dciva
TrafTic: Thres k]
Mhps

-

Esl. Peak Trafic.

b= riol Resty
B Rrack

B Ergaged
[t}

|EI:II:I

Apply

Figure 26. A Valuation Window Showing the

Quick Response Tab

If, during the Time Window, Merkato does not detect traffic above the Traffic Threshold, the display returnsto Ready. The agent resumes Traffic-based

bidding. This continues until the next time Quick Responseis triggered.
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The signals mean the following:

Not Ready: Quick Valuation has been engaged, but there has not yet been a Time Window during which all traffic is below the Traffic Threshold. If a
Traffic Window ends with no traffic above the treshold, the signal returnsto Ready.

Ready: Quick Responseis active, but no traffic above the Traffic Threshold been detected.
Engaged: Quick Response is active and Merkato has detected traffic above the Traffic Threshold. This state remains for the duration of the Traffic Window.
Thereis no guarantee of getting an amount of bandwidth equal to your estimated peak traffic. There are two reasonsfor this:

* TheEstimated Peak Traffic may exceed the amount the Seller is offering.
e TheEstimated Peak Traffic may exceed your budget, for instance, if demand is high and your budget does not cover the cost.
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Example
Figure 27 shows normal Traffic-based buying.

maagunsd Iralfic

quantity agent bids fior

quanity

timia

Figure 27. Traffic-based Bidding Level Before Quick Response Has Been Triggered
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When traffic exceeds the Traffic Threshold you set, the Quick Response feature causes the agent to start bidding at the estimated peak, as shown in Figure

Figure 28. Quick Response Bidding, Once Triggered, Causes the Agent to Bid at the Peak Level
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The agent continues to bid at the estimated peak at least the duration of the Time Window, as shown in Figure 29.

—  mgmsuned traffic

%‘ quanlity sgent bids for
E m—— == == Traifz Threshaokl
e E5t. Pk Traffic
Est. Peak guantity - Tirne SWirdaw
POt Mamgin
Vi e ——

Measured iraffic reactes threshold

lim

Figure 29. Quick Response Bidding Continues For the Duration of the Time Window
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When Merkato detects no traffic above the threshold for the duration of a Time Window, it returns to Traffic-based bidding—the Ready state—until it is

triggered again, as shown in Figure 30.

mieasiured traffic
= muartity agent bids jor
§| | = = — Trame Threshold
=
= Esl. Paak Traffic
Tima Windory Time= Wrgiow |
e
_I_—_—_—_— — — — — — —
| e afe-bared badeg
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Figure 30. Normal Bidding Resumes After Merkato Finds That All Traffic Was Below the Threshold For the Duration of the Time Window
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Budget Valuation

The Budget valuation (shown in Figure 31) has a single configurable parameter—the “ budget,” [ S Buwer: Buseomsspot-garage =10 x|
which isthe total amount you are willing to pay for any amount of bandwidth. File Wiew Selecion Valalion Srslegy Stalus  Help
= |:} o Sy Oindy na
T

Square Rooi Valuadon
Budpet Waluslion with Limis

LoDugped rAmi £ W5l U Rl D
Lngar Valualicn

Thisisthe easiest valuation to understand and configure. Use it when you want to purchase the
maximum amount of bandwidth possible in each auction round.

Your agent begins by offering the unit price corresponding to your budget for al the bandwidth
available. If your agent finds it will not receive thisfull allocation because the price it offersistoo
low, it bids again. The new bid raises the unit price offered and lowers the desired quantity
requested so that the out-of -pocket amount remains the same. Of course, other agents may re-bid
also when your offer is provisionaly accepted but theirs is not. This process continues until al
bandwidth is apportioned among all bidders who are willing to pay the market price.

Parabodic Walushpm
| Fasdiped Waluat lon

waluanon Tr.1rI|:-I:-=|=n|:|| Quick F!E:punul

Figure 31. The Budget Valuation Window
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The graph in Figure 32 shows the calculation your
agent does in response to rising market prices.

An advantage of the Budget valuation isthat your agent
always begins by bidding for the full amount of
bandwidth the seller is offering, whether it increases or
decreases over time. With most of the other valuations,
you must specify the maximum quantity you are
interested in obtaining and would have to increase this
setting to obtain more if the seller offered more.

There are two disadvantages to the Budget val uation:

Because you begin bidding by asking for all the
bandwidth at your budgeted price, if your unit priceis
higher than the seller’s configured floor price, your
agent sets the price floor for every agent bidding.

If your budgeted amount is low compared to other
bidders, you could end up paying your entire budget for
a very smal amount of bandwidth. The minimum
amount an agent will bid for is 1/300 of the amount
available. Your agent will continue to offer your entire
budget for amounts as small as 1/300 of what is being
offered, before it finaly gives up and lets itself receive
allocation.

. . Constant Total Cost
UnItAPI’I o5 (Unit Price * Qty)

Unsuccessful Bid

Next Bid

/ Market Price

v

A bid consists of a Q qty
unit price (p) and a
desired quantity (q)

Figure 32. Graph Showing the Budget Valuation

no
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BUdget Valuatlon Wlth LImItS File Weew Geleclion Valuslion Eralegy Stalus  Halg

The Budget Val uation with Limits is the one most commonly used, and the only valuation currently yoc o B iy ria
supported by the Wizard configuration application. (See Figure 33.) There are three parameters that e L &

determine the bidding behavior for this valuation: bl L

* Hudgel Valuation wath Limgs
Loganthenic Yakualion

*  Budget—The maximum out-of-pocket amount you are willing to spend Tl

*  Max Qty—The maximum amount of bandwidth you desire | Busgetvaluation
Parabolic Yaluati
*  Min Qty—The minimum amount of bandwidth for which you are willing to pay your Fiadnnt Waltsation veih Limis _
budgeted amount )

= Curment Vahsstion
Your agent begins bidding for your configured maximum quantity at the unit price represented by
your budget. If your agent finds that it will not receive this allocation, it bids for alower amount of
bandwidth at a higher unit price, so that the total out-of-pocket amount remains the same. This
behavior continues until either the agent receives the amount requested or the minimum specified
quantity is reached. At this point, the agent makes one fina bid for the minimum quantity at the unit
price represented by the budget.

waluaton ] Traffic:based | Guick Response |

Three outcomes are possible:

» The agent receives the requested amount of bandwidth at the market price set by the lowest
successful bidder.

* Theagent isthe lowest successful bidder and receives a portion of the requested amount.

* Theoffered bid priceisless than the market price and the agent does not receive an
alocation this round.

There are advantages to this valuation:

» By redtricting the amount of bandwidth initialy requested, you will make bandwidth Figure 33. The Budget Valuation With Limits
available for lower bidders who would set the market price. The result isthat you pay less Window
than your budgeted amount for the bandwidth you receive.

e By setting alower boundary on bandwidth desired, you do not offer your full budget for avery small amount, should bidding become very
aggressive. Of course, you run the risk of receiving no alocation of bandwidth at all and share the best-effort queue with the other bidders who also
received no alocation, or are currently not participating in the auction.

You should be careful about setting your maximum quantity to All.

A Buyer agent will not bid for an amount smaller than 1/300 of the maximum quantity—either the Seller’s offered amount or the amount you specify in the
Qty field, which ever is smaller. Automatic bidding increments in amounts no smaller than 1/300 of the maximum.

InvisibleHand Networks, Inc  Buyer’s Reference Manual 37



If you specify “All” inthe Max Qty field, and the Seller offersalot of bandwidth, the minimum bid may be very large. If you have no maximum, and the
Seller offers 300 Mbpsin the Merkato auction, your agent will bid for no less than 1 Mbps. Even if you want more than 1 Mbps, your agent will bid for
bandwidth in increments of 1 Mbps—hidding for 1.5 Mbps will not be possible.

Linear Valuation

The Linear valuation (formerly called the Inelastic valuation) should only be used in unique [ 2 Buyer: iossomspot-garsge _loixij
situations. (See Figure 34.) File View GSelection Valustion Stralegy Stalus  Help
% [ ‘:} w Enirey Oy Oing

With aLinear valuation, your agent offers the same unit price regardless of the quantity requested.
At first might at first seem desirable, but it may be impractical. Because the Resource agent ranks
bids based on unit price offered, the results is a take-it-or-leave-it offer by your agent. You receive
an allocation only if the market price stays at or below your offered price. Your agent is not
empowered, asin other valuations, to offer a higher unit price for alower quantity to continue
contending for an allocation.

Souane Rootvalushon
Buwdgel Valuation wath Limigs
Logarthmic WYakuation

Budget Valualion
Farabolic Yaluation

Laseanl Yahialeim

Two configurable parameters determine the behavior of the Linear valuation.

= Convant Valuation

o "Qty” setsthe maximum quantity desired. Your agent initialy bids for thisamount, and, if waluaon | Trafe-based | Cukk Response |

it is unsuccessful, may only request alower amount at the same unit price.

e “Vaue' setsthe maximum amount of out-of-pocket cost you are willing to pay for the
maximum quantity desired. The unit price that your agent will offer initsbidsisthe
“Value’ divided by the “ Qty.”

Note that with a Linear valuation the cost and valuation curves are identical, so the graph only
shows the cost (yellow) curve.

Figure 34. The Linear Valuation Window
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Square Root Valuation

The Square Root valuation (formerly called the Elastic valuation) is similar in concept to the = Euyar ROSSOMETPOL-parSge =101 x]
budget valuation, but it bids at a reduced overall cost asthe market pricerises. In other words, as ~ F*% M=% Seladion Walustion Strslegy. S Hel
the market price rises, the Square Root agent asks for less bandwidth than a similarly configured Bk o SNk
Budget agent. (See Figure 35.)
| Ewdgel Valualion wath Limits
The two configurable parameters for the Square Root val uation are maximum quantity (“Qty”) and | Logarithenic Yakation
maximum value (“Value”). Set the maximum value to the maximum price you are willing to pay | Lrwar Vaiuaton
should you receive all of the maximum quantity you specify. Configure the maximum quantity to | BusdgetValuation
correspond to the maximum quantity you would like to be alocated. The maximum cost is aways | Parabolic Valuation

half of the “Value’ you enter, asindicated in the graph to the left of the numerical entry boxes. | Souare R
 Commant Vahsation

Waluaion | Trafle-based | Quick Responss |

Figure 35. The Square Root Valuation Window
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Logarithmic Valuation

Use this valuation if you want to bid more aggressively for a certain amount of bandwidith, but [ 2 fuyer: possomdsgol garage =0l x|
progressively less aggressively for amounts above and below that amount. The Logarithmic Fiie View Belection Valuation Siralegy Hals Help
valuation bids according to a formula where the maximum price offered for bandwidth occurs at a = 4 v Enow OnkQna
mid-point of the specified quantity, rather than at a maximum specified quantity. (See Figure 36.) | Souare Rootvaluation
Buwdgel Valuation wath Limigs
The Logarithmic valuation applies a formulathat corresponds to a curve on a graph. Setting the most Loganthmic Yakiaton
bandwidth you could possibly want (maximum quantity, “Qty”) and a value you place on bandwidth | Lrearvabuaton
(maximum value “Value”) creates the curve. The agent bids based on the relationship of that curve to Husdgel Valuation

athird factor, the market rate. The agent reacts based on where the market rate intersects the curve Parabolic Yaluation
on the graph. Lingjar frnic Yaliation

You should set the maximum quantity based on one of two possible criteria:

waluafion | Trafe-based | Quick Response |

e Set the maximum quantity to correspond to the greatest amount of bandwidth you would
consider obtaining. Note that your agent’ s bid is zero at this point, so it isimpossible for you
to receive exactly this amount.

*  Set the maximum quantity to place the peak cost bid at a desired quantity. The peak cost bid
will be offered at around 37% of the maximum quantity you specify. For example, if you
wanted to bid most aggressively at 20 Mbps, you would set the maximum quantity to
20/0.37 = 54 Mbps.

Figure 36. The Logarithmic Valuation Window
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Set the maximum val ue to correspond to the desired maximum cost. The maximum out-of -
pocket cost will be approximately 37% of the value you set, as indicated by the graph to the | eft ]
of the text entry fields. Continuing the previous example, if you are willing to pay up to $200 (% Current Valuation
per Mbps (per month) for the 20 Mbps you desire, thisis atotal cost of $4,000 per month. The
valuation you set is $4,000/0.37 = $10,811, as shown in Figure 37.

_Logarithmic Valuation

Waluation | Traffic-based | Quick Response I

Qty
| Mbps _
|54.n '

Figure 37. The Logarithmic Valuation Set to Bid Most
Aggressively for 20 Mbps
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Parabolic Valuation

Parabolic valuation works like Logarithmic valuation, but with adifferent formula. Use this [ © Euyer dossomi@spol garage =101 x|
valuation if you want to bid more aggressively for a certain amount of bandwidth, but progressively Fiie Ve Gelecion Valuslion Stralegy Satus  Help
less aggressively for amounts above and below that amount. The Parabolic valuation works suchthat | s, a v B Oy Cne

E— T

the maximum cost offered for bandwidth occurs at a mid-point of quantity, rather than at a maximum
specified quantity. (See Figure 38.)

Souare Rool Yaluaton

Budgel Valualion wath Limigs
Loganthmic Walualian
Limigar Waluain
Budgel Valualion

+ Parabolic Yaluation

The Parabolic valuation applies aformulathat corresponds to a curve on a graph. Setting the most
bandwidth you could possibly want (maximum quantity, “Qty”) and a val ue you place on bandwidth
(maximum value “Value”) creates a curve. The agent bids based on the relationship of that curveto a ]
third factor, the market rate. The agent reacts based on where the market rate intersects the curve on
the graph.

Harabuolic Vakialion

& Cyamant Valestion

Valualion | o Trafc-pased | Quick Response |

Figure 38. The Parabolic Valuation Window
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You might want to set the maximum quantity based on one of two possible criteria: Parabeiic Waluation ]

I+ Curresd Vahialion
Set Qty to correspond to the greatest amount of bandwidth you would consider obtaining. Note that your

agent’s bid is zero at this point, so it isimpossible for you to receive exactly this amount. Vahuation | » Traffe-based | Quick Responss |

Set the maximum quantity to place the peak cost bid at a desired quantity. The peak cost bid will be Oty
offered at 50% of the maximum quantity you specify. For example, if you wanted to bid most P
aggressively at 20 Mbps, you would set the maximum quantity to 20/0.5 = 40 Mbps. 00
The maximum out-of-pocket cost will be 50% of the value you set, as indicated by the graph. T
Continuing the previous example, if you are willing to pay up to $200 per Mbps (per month) for the 20

Mbps you desire, thisis atotal cost of $4,000 per month. The value you set is $4,000/0.5 = $8,000, as &t
shown in Figure 39. Jacho.o

Aside from the dight differencesin “peak aggressiveness’ quantity, the Parabolic valuation is much less
aggressive than the Logarithmic valuation when bidding for very low units of bandwidth.

Aoy

Figure 39. The Parabolic Valuation Set to Bid
Most Aggressively for 20 Mbps
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Strategy Overview

Once you have configured your valuation (see page 23) you must configure how & Buyer: doc-buyer1@spot-garage i 10| x|

you want your agent to use that information. There are two strategy optionsfor Use  gjje view Selection valuation Strategy Status Help

in the Spot market: Automatic and Manual. ——— !
=E>aé |\ |

You may view and select strategy settings independently of each other, though only  meErEsETTT Y
one at atime can be the current strategy. (See Figure 40.)

(+ Current Strategy

If you wish to view multiple strategies on the desktop, de-select the “ Show Only . Current Bid -
One” option. ‘ Current Bid
Mbps Fmontnmbps
%I H i “ o 0 | qu |EET Mbps ﬁmnlﬁﬂ“bps
ect the active strategy by selecting the “ Current Strategy” radio button at the top ; bo o7
of each Strategy window. Clicking this button activates that strategy and de- : : s
activates the other strategy. A green arrow in the menu-bar list also indicates the
current active strategy.

Figure 40. Both Strategy Windows

Automatic Strategy
The Automatic strategy is most commonly used. It begins by bidding as specified by _{ol x|

your valuation settings. If the agent doesn't obtain this amount of bandwidth it bids ; : : :
File “iew Selection “aluation Strategy Status Help

again, if permitted by the valuation, at an incrementally higher unit price. It adjusts
|§ E @ El v jnw Only One

the amount of bandwidth requested to agree with the value you place on the
Auto Strategy Manual Strte oy

bandwidth. This process continues until either the agent receives the amount it
requests or it cannot meet the current market price due to limitsimposed by the
valuation settings.

The two display fields in the Automatic Strategy window show the current bid urrent Bid
quantity on the left and unit price on theright.

Mbps FrmonthiMbps
0.0 GG 6T

Figure 41. The Automatic Strategy Window
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Manual Strategy

Manual strategy ignores the valuation settings completely and alows the user to
place bids without a set valuation. Note that these bids are a one-time occurrence and
are not submitted automatically in the next auction round. If you wish to place atake-
it-or-leave-it bid automatically at each auction round use the Linear valuation and
select the Automatic strategy.

To place amanual bid, enter the quantity desired in the left hand numerical entry box,
and the desired unit price in the right hand numerical entry box (pay close attention
to the units displayed so you do not make an error). After you enter both numerical
values, click Bid. Your bid is submitted to the Resource agent. You may observe the
results of your bid in the Auction Table or the Auction Graph window.

Theinitid displayed value in the Manual strategy window isthe last bid placed by
the Automatic strategy. You may, if you wish, view both the automatic and manual
strategy screens simultaneously and quickly activate the manual strategy if you wish
to place abid. If you return to the Automatic strategy, the agent will return to bidding
along the original valuation curve according to its standard bidding strategy.

& Buyer: doc-buyer1@spot-garage = |EI|5|
File View Selection “aluation Strategy Status Help

@ E Q‘ E ¥ Show Only One

* manual Strategy
Ml TIate g B = Manual Steateoy
| Auto Strategy

f+ Current Strategy

urrent Bid

Mbps Srmanthibps
[t5.0  |eB.ET

Bid

Figure 42. The Manual Strategy Window
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News Windows
The News window provides rea -time status of your Merkato agent. It is _{ol x|
useful when you want to get a quick summary of marketplace conditions = : % : =

and confirm the state of your agent File ‘iew Selection Waluation Strategy 5

| Bid Histary

=
When your agent is disconnected, you see a News display similar to | S0 8 El [ pMews
Figure 43: | Auction Tahle
When you are connected but not bidding, the News window looks like the | Allocation

one shown below. It indicates the capacity being offered by the seller and
the current market price of the auction asit is proceeding without your
agent's participation.

| Auction Graph
J Allocation History
J Capacity Graph

News

Capacity - 400 Mbps Market Price 45.71 Fmonthimbps

Connected and inactive.

Once you begin bidding you see displays like the ones bel ow, containing Figure 43. Selecting the News Window
information on activity between your agent and the Resource agent (which
conducts the auction).
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Allocation Window

The Allocation window provides information about the quantity of bandwidth you bought and the price Allocation
paid for that bandwidth at the close of each auction. It also monitorsthe time left in the current auction.
(SeeFigure 44.)

Allocation r Time Left —
When an allocation is made to your agent it appears in the left-hand side of the Allocation window, and hbips Fimonthimbps
is displayed until the next allocation. After aperiod of non-bidding, the allocation indicated is the last [19 51 0

one made to this agent when it was last active.

The allocation window aso provides atime indicator for the current auction. Each time any buyer
places abid the timer is set back. Figure 44. The Allocation Window

When all bidders cease bidding (either because they are satisfied with their proposed allocation or have dropped out of the bidding because of the market
price), the timer counts down to zero. At this point the Resource agent turns the proposed allocations
into real dlocations. This occurs during a*“pause”’ period. The pause period is indicated by severa
changes to the time display: the timer label changes from “Time Left” to “Time Since,” the font changes
to red, and the counter counts up to the pause limit, rather than counting down as before (see Figure 45).

Allocation

-Allocation r Time Since;

Mbps Smonthibbps
j49.41 |50

Reservation Agent

Buying a reservation gives you guaranteed bandwidth for a set period of time at afixed price. The
pricing is set by the seller and depends on both the quantity of bandwidth desired and the duration of the

reservation. Thereis no additional fee. Figure 45. The Allocation Window When an
Auction Has Ended

Reservations can start and end at any time in the future, up to a future time specified by the seller.

You can cancel reservations any time prior to expiration, but there may be a cancellation fee based on a percentage of the remaining value of the
reservation. The fee may be anywhere between 0% (no penalty for cancellation) to 100% (no refund on cancellation). Merkato quotes the cancellation
percentage to you when you make the reservation and again when the cancellation is confirmed.

The following sections describe the use of these reservation windows in detail.
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Resource Window

Although areservation and Spot marketplace may allocate the same physical resource, Merkato controls T ————— =100

them via separate Resource Agents. Bandwidth is pre-assigned to each of these markets, so reservationsdo  fis view Selecton Yausion Sralegy Stalus  Healp

not take bandwidth from the Spot market or vice versa. T = ' '
Sp =-@4 =

The Capacity display in the Resource window tells you the bandwidth currently available to you in that s

marketplace, taking into account quantities currently being allocated to other reservation buyers. (See |93 resource-spoint =

Figure 46.) Capacity

Figure 46. The Resource Window
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Capacity Graph
The capacity graph shows the bandwidth capacity available to be reserved. (See Figure 47.) The Capacity G aph
capacity available is shown as ayellow line on the graph. Existing reservations are shown in blue. Note
that you can not make a reservation when there is no capacity.

The capacity graph is helpful if you are planning to make future reservations and you want to know
how much capacity the seller has available at any time in the future. Before making areservation in the
future, check to seeif the seller has provided capacity during the period you have in mind.

The Capacity graph can be adjusted to show smaller or larger scales of time. If you right-click the
mouse whileit is over the graph, a menu appears. From the menu, you can select Minute, Hour, or Day
to alter the graph’s scale. (See Figure 48.)

Capaciy Graph

| sl | Bseral Figure 47. The Capacity Graph

Figure 48: Scale Selection on the Capacity Graph
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Reservation Strategy
The Reservation Strategy window lets you create a reservation. (See Figure 49.) There are separate

panels for Start Time and End Time. The Reservation panel |ets you input the quantity of
bandwidth you want to reserve.

Note Regarding Current Time

When making reservations on Merkato, synchronize you PC clock time to the time shown in the
Reservation Strategy window.

The“Current Time” display shows the time on the Merkato system. Be sure to compare thistime
with the time displayed on your PC. Merkato uses its own clock to determine the beginning and
end of reservations you make.

Start Time Panel
The Start Time panel indicates when you want the reservation to begin. There are three choices.

Current Time: If you select Current Time, the reservation, if accepted, beginsimmediately. To
select the present as a start time click the radio button on the left.

Futuretime: If you want the reservation to start in the future, enter the Year, Month, Day, Hour,
and Minute at which you want the reservation to start. You must make sure that the date is valid
(not February 30", for example). Should you inadvertently enter an invalid date, Merkato attempts
to determine your intent and present an equivalent valid date. If thisis not what you intended to

= Current Strabemgy
Start Tims
= Cument Time 2007 June 03,1121
TR Monlh: Ciery: Higeirm  Min:
e ooz =l fue =3 o= 11 =z =
£ end Sme of @ meenalion: (2002 June 28,100 =
Erwid Tieme
Yiear Maonth: Dy Howr,  Min;
g [2002 =] [oune =|[a =] [i1 =] [0 =]

= starl ime o & resesvation: [2002 June 27,100 =)

Erservaimn
Mbps morh
[z.0 jo.n3 et Grunte |

Figure 49. The Reservation Strategy Window

specify, refuse the reservation and return to the date selection window. To select afuture start time, enter the time and click the radio button on the left.

End time of areservation: If you have already created one or more reservations, they appear in this pull-down list. You can select the end of one of these
existing reservations as the start time of the new reservation you are making. Select it from the list and click the radio button on the | eft.

End Time Panel
The End Time panel indicates when you want the reservation to end. There are two choices.

Futuretime: Enter the Year, Month, Day, Hour, and Minute a which you want the reservation to end. You must make sure that the date is valid (not
February 30", for example). Should you inadvertently enter an invalid date, M erkato attempts to determine your intent and present an equivalent valid date.
If thisis not what you intended to specify, refuse the reservation and return to the date selection window. To select an end time, enter the time and click the

radio button on the | ft.
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Sart time of areservation: Lets you specify the start of an existing reservation as the end of the reservation you are making. If you have already created
one or more reservations, they appear in this pull-down list. You can select the beginning of one of these existing reservations as the end time of the new
reservation you are making. Select it from the list and click the radio button on the left.

Reservation Panel

The reservations panel indicates the quantity and calculated duration of your reservation. (The units m x|
for these fields match those selected in the Units window.) To complete your desired reservation

appears, shown in Figure 50: af 1.0 Mbps, for resource demao-res

to start immediately and end at:

Confirmation Form 2124102 14:10
This confirmation form indicates: for a total cost of $0.32.
Fou may terminate your reservation at
*  Theresource from which you requested the reservation any time for a cancellation fee of 10%
e Theamount you requested of the rermaining amount you wiould have

paid under this agreement.

Fefuse |

Figure 50. The Reservation Confirmation Box

* Thestart date and time of your reservation

* Theend date and time of your reservation

» Thetota cost (unit cost times quantity time duration) of your reservation

* The percentage cancellation fee, applied against the remaining value of the reservation, which
will be charged should you elect to terminate areservation before the end date and time.

Look over all thisinformation carefully before you click Accept. If the end date and time are different than you specified, it indicates that you entered an
invalid date and Merkato made the best guess of your intent by adding the duration to the current date and time.

If you inadvertently specify an end date before the start date, the error message appears:
x

a Thie &nd fime must be laber Fan the stard ime
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If your reservation is for atime period that is too short, the following error message appears.

(& Heckate x|

e Resarealion has 1o be in e e and & les2] e maries long.

.|I:I|-I:|I

If you specify a quantity that cannot be allocated to you due to other active reservations, the following error message appears.

(& Medare x|

e Bid refuzad: neLirvisiblehand. merkalo. agenis BadEee eplion: Rejecing bid: quardty S0000000 exceeds Tree capacily 38000.0.
| Ok I

This error message informs you of both your requested quantity and the quantity available, so you can make appropriate adjustments.
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Reservations Table

Select the Reservations table from the Status pull-down menu
(Figure 51).

When you confirm your reservation it appearsin your Reservation

table. The Reservations table lets you view and cancel reservations.

The columns of the reservation table can be resized and reordered.
To resize acolumn, click and drag the boundary line between
columns within the column header. To move a column to another
position, drag and drop its header either to the right or to the left of
its current position.

Should you want to cancel areservation, click anywhere in the row
that represents the reservation. The reservation is highlighted in
blue. Then click Cancel Reservation at the bottom of the window.

A confirmation pop-up window appears (Figure 52):

Reservalinms 1ahin

uanlite Price | Etard ] End ] Duration Cost
1.8 Mops 207 7 Sirnonthiv.. EI2E02 1940 EOT |E.I2I:'H'I]? IXPODEDT 0.0 rrisih 1.67 %
1.0 Mbps [250.43 Smondhy . |SIZRD2 1300 EDT |TramM7 1 %48 EDT D36 month  |GE.DT &
20 Mbps ATT.74 Shmonth.. 2802 2L00 EDT |6RT0E 1943 E0T  |0.03month  [16.75%
1.5 Mbps 27638 Snond. BT 1SASEDT |GRENZ1940EDT  |00Imonth (1391 %
1.0 Mbps 25651 Rmond,, EPRIDI 1S4 EDT [T 1249 EDT ||] 13 manth 34,1 §
20 Mbps 264.7 $monthibl.. S2W02 1043EDT [FAMI16G49EDT  [D0Gmonlh  [1006%

Careel Resenalion |

i

Figure 51. The Reservation Table

The reservation cancellation confirmation screen indicates the following information:

* the quantity of the reservation

* the scheduled end date and time of the reservation

» the percentage cancellation fee that will be applied to the remaining value of your contract

if you confirm the cancellation

» thetotal amount you will be billed based on the remaining duration of your reservation, the paid is §1.39

original total value of your reservation, and the percentage cancellation fee

If you wish to proceed with canceling the reservation under these terms, click Yes. If you wish to the reserdation under these terms?

not cancel your reservation, click No.

Merkato removes expired reservations from the Reservation table after their end time.

Wliverato x|

[® You have regquested that the reseration
. of 1.5 Mbps,
for resource "ga-resource-resyldl”
scheduled toend at 1:00 A on June 28, 2002
he terminated immediately.
Your cancellation fee based on 10% of
the remaining amount you swwould have

Do you wish to terminate

o |

Figure 52. The Reservation Cancellation
Confirmation Box
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The Merkato Portal

The portd is the entry point to gain access to the agent applications, as well asto obtain historical allocation and billing information. When you select the
Streaming Hand web site, the opening screen looks similar to the
onein Figure 53.

l'r_lnris .fbfeHanu’

Lismmame |

Password |

_Logn |

Figure 53. The Merkato Login Screen
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If you enter avalid username and password, and click
L ogin, the top-level agent screen appears (Figure 54). n InvisibleHandg

The central portion of the window shows the Merkato

Agent. Thisis the express agent interface. Below this Diarkatn Rgamt =
areg, if you scroll down, are the agent status screens, _
indicating recent allocations and market price. e =TT sty i
¥ Inf :'HHII.IIH | gEes pae-spoil) =
To the right, the pull-down user interface menu allows |’ ,—f“-"“f"_l = [ Sming JJ
you to select the Wizard, Express, or Desktop ¢ | [erTEv——
|nterfa:e m i"-!"-m[ﬂm \ Eran e vakianon ﬂ
it [ Valytion
The left portion of the page contains anavigation bar, ~ |s St it | ki
which provides access to al pages of the portal: ! Bamtin i e e
| [Tl baned
. I'u'lh.wnn fime Wirdes |1-| N |L-|:-l-=:'. -| spact
» Agent — (The page shown) containsthe [Esimmsien D e o i St et
Express agent interface, the user interface i : . s & dava wnded b e g v
selection pull-down, the allocation table, and ,[.:.,.a Betpdl] T At o S ol —_—
market price graphs. .::::.ﬂ Exi, Pyak Trafic [700 Wil
i i | Thflc Thiwabold IE'— Wi
e Tr z_:\ffl ¢ —Contains M onthly,_WeekI)_/, and_ - ErETEhEE T
Daily graphs of traffic associated with this , o 0T o] Tl Sheodiees
USex. {Limity (12 [momn 2] [weps 5
« Charge Reports— Opens an interface that . Fakess | Appy |
allows you to create queries into the Merkato
database. Using these tools you can determine e =] Sibms |
the ongoing cost of your bandwidth
alocations.
» Transaction Data — Opens a billing interface :
that allows you to create queriesinto the | e 0008 17 0000 | 29030000 10000 | wammane e | ansarntt Latan M oad
Merkato database, providing a history of ! I IF”W 1 | mimsrves et : sabwa 01 | aeentent | 6T nr | oo
transactions for your account. The dataiis — e e —
downloaded as a spreadsheet file. Figure 54. The Express Interface in the Merkato Portal

* Version Information — For the Merkato and
the database it uses, provides the version,
build date, and installation date. Use this information to determine what version of Merkato you are using.

* Logout — Returns user to login screen.
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Agent View

The Interface pull-down portion of the screen provides access to the Wizard and Desktop agent applications, described in their own sections of this
document. The other areas of the Agent page are described bel ow.

Express Agent
The Expressinterface is an HTML version of the Desktop interface, with some qa-buyerl1

significant differences: Status & active inactive

« It leaves your agent in the Garage and controls it remotely. Should you e | garesource-spotdl ]
inadvertently close thiswindow, it will make no different to your agent in the Strategy | Auto Strate gy j
Garage.

* _ _ ' _ Current “aluation Budget aluation

e Your screen is not updated in real time. You must click the “ Refresh” button to _ _ _

update information in status displays. Waluation “iew |Eiudget Waluation j
“aluation
» To change between buying from the spot-market and the reservation market, Farameters: Budget |45.IZI Birnaonth

select from the Garage choice button at the bottom. The fields on therest of the  |Budget “aluation
Express Agent interface change accordingly.

[T Active
_ _ _ Traffic based
The Express interface is meant to support advanced users who know what the fields “aluatian Tirme Wind o ||;|_|;| maonth
mean and want a quick way to check agent status or make configuration changes. Extension
City Margin |2.EI hbps
You access the Express interface through the initial portal browser window.
: ™ Active Ztate: off
The two buttons at the bottom of the window control your communication with the S"'l'thRESPD”SE Eet. Peak Trafic [203 i
Resource agent: =N IIFIH 5. Fed ramic ; k=3
Extension
o o _ _ Traffic Threshold [6.0 Mbps
» Refresh updates the configuration and status fields in the windows without
sending configuration changes to the Resource Agent. Click Refresh to return Bid 079  Mbps| 5683  Frmonthihdbps
the display to the last saved configuration should you wish to erase changes neation 079  Mbps| 3346 $/month/Mbps

made to the values prior to applying them.

Units |$_‘_'_| |m|:|nth;! |Mbps:_|

» Apply sends configuration changes to the Resource Agent.
Refresh | Apply |

To exit the Express window without sending configuration changes to the Resource
Agent click Refresh. All values saved the last time changes were applied are restored.

If your agent was active and bidding from the Garage, you will see awindow like Figure Garage choice: | spotgarage ~| Submi |
55 (if you choose the spot-market garage) or like Figure 56 (if you choose the Figure 55. The Express Agent Interface With Spot Garage
reservation garage). Selected
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Express Agent With Spot-Market Garage Selected

Thefieldsin thisdisplay are asfollows (identified by their row titles):

Satus — Controls whether the agent is bidding or not. You must click Apply for this change to take effect.

Resour ce — Selection list for the resource for which you are bidding. If there are multiple spot-market resources you will see them listed here.You
must click Apply for this selection to take effect.

Srategy —Auto Strategy isthe only strategy supported by the Express interface. You can select Manua strategy, but there are no bid entry fields.
Creation and cancellation of reservations are not currently supported (although you may view confirmed reservationsin the allocation list just
below the Express interface in the Portal).

Current Valuation — Thisis display of the valuation currently in use. Choices are the same as in the Desktop interface. To change the current
valuation, select another valuation from the menu and click Apply.

Valuation View — This pull-down menu selection allows you to select and alter settings of valuations without making them active. When you are
satisfied with the settings for a new valuation, click Apply. The displayed valuation becomes the active (current) one with the configuration values
you have entered.

Valuation Parameters— This set of windows contain the settings for the valuation chosen. You must click Apply after changes are made, for them
to take effect. Not al parameters have meaning for all valuations. If a parameter is not used, its value isindicated as a horizontal bar.

Traffic Based — Indicates whether Traffic-based valuation is active. Traffic-based valuation can only be enabled or disabled in the Desktop
interface. (See Page 27.)

Bid — A read-only display indicating the latest bid submitted. You must click Refresh to update this display. If this display is missing, it indicates
that your agent isinactive and not bidding.

Allocation —A read-only display indicating the alocation received in the last round. You must click Refresh to update this display. If thisdisplay is
missing, either your agent isinactive or it did not receive an allocation in the previous auction round.

Units — The selections made in this window change the units displayed for al other windows. All values are scaled to reflect the change in units.
You need not click Apply for this change to take effect.

The Buttonsin this display are as follows:

Refresh — Returns the settings in all the fields to their saved values. Vaues are saved when you click Apply, or when you save a configuration in
the Desktop interface.

Apply — Sends the values you have entered to Merkato, allowing your agent to bid for bandwidth.
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When your agent isinactive and not bidding from the Garage, the Bid and Allocation rows are

T
iS22 shown i FAIGES o2

Sxatus " oaclive  ® inackive

EEETTT ] [ Fiasource-a sp:tﬂ

Stradaigy e

Curran , 5

Widoation Budet Valuabon with Limits

1'~l'1.ih.li1ll:lrl !El.dgn*l'v'nll.-:.limwﬂ'uhmh:-j

(R F0 |:|1:|r|2 0
Yakuation JET I:Il]rl
L M Budigetdax "-"alue-lflﬂﬂﬂ 0
M ax Qty = 4l
Trafiic Bazed Meon Active
Linitg |t '| |rm:-*m *l |-:.hpt: 'i
Fafash | Apply |

Figure 56. The Express Interface in the Inactive
State (Spot-Market Garage Selected)
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Express Agent With Reservation Garage Selected

To request areservation, select Reservation Garage from the Garage choice menu. Enter qa-buyerd1
information about the reservation you want in the fields described below. Then click Get Quote
and accept or reject the offered price. Status " active % inactive
The fieldsin this display are asfollows (identified by their row titles) bl Jae-resoutce+esvi1 [
& Immediately
e Satus— Controls whether the agent is bidding or not. You must click Apply for this ~
change to take effect.
9 _ v 2002 = m|Dec =] |31 =l H
» Resource— Selection list for the resource for which you are bidding. If there are start Time |23;| ” lEE’I;l
multiple reservation resources you will see them listed here. You must click Apply for 4
this selection to take effect. " End of existing reserations
«  Sart Time—The Start Time panel indicates when you want the reservation to begin. |No Reservations ~ |
There are three choices. =y IEDDE_IJ v lDEC lI D |3-| .:J H
« Immediately: If you select Immediately, the reservation, if accepted, begins End Tirme |23 =] win |59 =]
immediately. To select the present as a start time click the radio button next to (" Start of existing reservations
Immediately”. |N|:| F{esewatiunsj
« Futuretime: If you want the reservation to start in the future, enter the Year Desired o Mbps
(Y), Month (M), Day (D), Hour (H), and Minute (Min) at which you want the Quantity
reservation to start. You must make sure that the date is valid (not February 31%,  |Reserations | Mo Fesersations LI
for example). Should you inadvertently enter an invalid date, Merkato attempts :
to determine your intent and present an equivalent valid date. If thisisnot what ~ |Mnits |$ x| |month x|  [Mbps x|
you intended to specify, refuse the reservation and return to the date selection Befrech Aol Gt Ouat
window. To select a future start time, enter the time and click the radio button on eres | el | = |
the left.
Garage choice: |resewatiun-garagej Subimit |

* End of exisisting reservations: If you have already created one or more
reservations, they appear in this pull-down list. You can select the end of one of Figure 57. The Express Agent Interface With
these existing reservations as the start time of the new reservation you are Reservation Garage Selected
making. Select it from the list and click the radio button on the | eft.
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e End Time-The Start Time panel indicates when you want the reservation to begin. There are two choices.

* Futuretime: If you want specify atime for the reservation to end, enter the Year (Y), Month (M), Day (D), Hour (H), and Minute (Min) at
which you want the reservation to end. You must make sure that the date is valid (not February 31%, for example). Should you inadvertently
enter an invalid date, Merkato attempts to determine your intent and present an equivalent valid date. If thisis not what you intended to
specify, refuse the reservation and return to the date selection window. To select an end time, enter the time and click the radio button on the
left.

» Beginning of exisisting reservations: If you have already created one or more reservations, they appear in this pull-down list. You can
select the beginning of one of these existing reservations as the end time of the new reservation you are making. Select it from the list and
click the radio button on the left.

e Desired Quantity — Enter your desired amount of bandwidth.
» Reservation — This pull-down list includes all the reservations your agent currently has pending or currently in effect.
e Units—The selections made in this window change the units displayed for al other windows. All values are scaled to reflect the change in units.
You heed not click Apply for this change to take effect.
The Buttons in this display are as follows:

* Refresh — Returnsthe settingsin all the fieldsto their saved values. Values are saved when you click Apply, or when you save a configuration in
the Desktop interface.

* Apply — Confirms the values you have entered. This does not allow you to request areservation. To do that you must click Get Quote.

* Get Quote— Sendsarequest for aprice for the reservation you have specified, based on the time interval and quantity entered. The reservation
resource responds with a price. After examining the offered price you can accept or refuse it.

Note Regarding Current Time
When making reservations on Merkato, synchronize you PC clock time to the time shown in the Reservation Strategy window.

The“Current Time” display shows the time on the Merkato system. Be sure to compare this time with the time displayed on your PC. Merkato uses its own
clock to determine the beginning and end of reservations you make.
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Confirmation Form

This confirmation form indicates: qa-buyer03

¢ Theresource from which you requested a reservation atatus * actve O inactive
« Theamount you requested Hesource I ga-resource-resvil j
«  Thetart date and time of your reservation YWe are pleased to accept your reservation of 0.2Mbps, for resource "ga-
_ _ _ tesource-ressd1” to start now and end at 2358 on September! 1, 2002 at 5
» Theend date and time of your reservation Reservation |price of 273 B4%/month/Mbps for a total cost of 2.015
offer . You may later terminate your reservation at any time foar a cancellation fee

e Thetota cost (unit cost times quantity time duration) of

. of 10.0°% of the remaining amount you would have to pay under this
your reservation agreement
»  The percentage cancellation fee, applied against the Resetvations| | 2002September 11, 2359 - 2002Septembar 12, 23:59 for 500.0 Mops = |
remaining value of the reservation, which will be charged :
should you elect to terminate areservation beforetheend  [Units [$ x| |month =] [Mbps <]
date and time.

Fefresh | Applyl Accept I Refuse |

Look over all thisinformation carefully before you click Accept. : : : .
If the end date and time are different than you specified, it Figure 58. The Express Reservation Confirmation Box
indicates that you entered an invalid date and Merkato made the

best guess of your intent by adding the duration to the current date and time.

If you inadvertently specify an end date before the start date, an error message appears.
Action rejected.

startTume 1041372140000 12 »= endTime 1040428740000

Figure 59. An Reservation Error Message on The
Express Agent Screen
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Error Messages in the Express Interface
Error messages are displayed in the browser window, above the Express Interface area. (See Figure 60.)

Actien rejecied.

Evehd neesriin qiashily gcalss Bl s issnien Gy

bt ™ aches

T Pt

e ¥
ST | dermo-mpmt #]

. e e
Sy idarsial Srwmgy =] i""“ riie
La siagr Valinl iy
Walishay
valanine Fiamm §ou

Figure 60. An Express Interface Error
Message
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Recent Allocations Table
The Recent Allocations table shows bandwidth allocated to Recent Allacations

the current user and the amount charged for this bandwidth. _ e E— [— Eoxt
. . . St Ti hee rud Tima

(See Figure 61.) Allocations are shown in order (sorted by (Mepa]  (bimertbdbibne)

end da[e_/tl me); most recent at the top. Confirmed 0020826 230000 | 2002.08.27 000000 | qaessowsespeitd | [bomom | gaseliedd a7 500 | oos

reservatlons ar:e at the tOp, fO”OWGd by the mOSt recent SpOt 20030821 180000 | 2000821 100D | gesascwss-apeill | jbemom | gd-salladlt 0.0 4F40 .91 | 00

market allocations. Each Spot market allocation entry

contains a summary of information for an hour, which A L IF RN | S P N UL | P 5 GRS B g A S| R Tk L

genera“y |ncl udes many auctlon rounds D000z 1000000 | 2000021 170000 | gEsiemeeapoil | jbogom | ga-salladt 001 474077 | 000
AOE08-21 180010 | AC-08-21 1600100 | geregomcs-gpoil] |jbomom | ga-pslledlt o001 L = s [

The columns are as follows: . .
Figure 61. The Recent Allocations Table

e Sart Time— The start date and time for this
alocation

* End Time-Theend date and time for this allocation

* Resource—The name of the bandwidth product all ocated
* Buyer — The Buyer agent that won the allocation

» Seller — The Seller agent that sold the allocation

e Quantity (Mbps) — The bandwidth quantity for this allocation. (For Spot market allocations, thisis the average quantity obtained over the time
period indicated.)

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

» Cost ($) — The bottom-line cost for this allocation. (For Spot market allocations, this is the average cost over the time period indicated.)

TheAllocation table gives you an indication that Merkato auctions have been providing the desired results. You may obtain information for longer
timeframesin the Billing page via custom queries.
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Traffic View
The traffic page shows the amount of data transferred through the Merkato ’F T T

network control point by the data stream associated with this user. (See
Figure 62.) Three graphs are provided to represent three time scales:

wpdated on Tus dg 6 18550 ME2 U

» Daily graph showing 5 minute granularity Pt : : .
»  Weekly graph showing 30 minute granularit ¢ tague enmpn g T i |
y grap g g y e T ih
* Monthly graph showing 2 hour granularity ETnaAs his e .
All three graphs are based on five-minute sample intervals. Merkato gathers E ' v s T e s

traffic statisticsin both the input and output direction every five minutes.
Each five-minute sample represents an average over that five-minute
period. In other words, peaks lasting less than five minutes are not
accurately represented in the graphs. These five-minute samples are used
directly in the daily graph. These values are then combined into longer
averages for the weekly and monthly graphs.

The green-shaded portion of the graph indicates traffic in the incoming
direction.

Traffic indicated by the blue lineis in the outgoing direction.

,Emem

NEgagpy dk el H

The purple and pink lines show data associated with specific resources.

The caption below each chart indicates the 1P address of the network
control point for which traffic is measured. For each flow, the caption lists
the average traffic level and maximum measured traffic level for the traffic
measured in the time window represented by the graph (daily, weekly, or
monthly).

If you are unclear which direction correspondsto “in” and “out” with
respect to your application, contact your Merkato administrator.

Use the traffic graphs to help you decide how much bandwidth to purchase
on the Spot and reservations markets. Often, the best buying strategy isto Figure 62. The Traffic View

buy what you normally use on the Reservation market, then purchase

additional bandwidth during periods of burst demand on the Spot market. The traffic graphs can aso help you select the maximum desired quantity for your
Spot market valuation settings. There is little performance improvement, but potentially significant cost impact, when you purchase more bandwidth than
you need.
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Charge Reports

Merkato's Charge Reports feature lets you see details about bandwidth allocations you have received. (See
Figure 63.) The reports it generates provide all the details about each allocation, but they are a'so

summarized.
Figure 64 is an example of a charge report for one day:

The following fields appear in the Charge Reports screen:

From (mm/dd/yyyy): Enter the date you want the charge report to begin on.
To (mm/dd/yyyy): Enter the date you want the charge report to end on.

Resource: (optional) Enter the resource (from whom you have received alocations) whose charges

to you will appear in the report.

Ordered By Day: A report ordered by day lists charge information from al resources grouped by

day.

Ordered By Resource: A report ordered by resource lists charge

information from each individually. If you select Detailed, within the

listing for each resource, charges are ordered by day.
Summary: All charges are grouped and totaled.

Detailed: Charges are displayed separately by individual resource.

Change Hagort - |

From (mmisdyryy] ||:|i_-;,|'|_11..:|:|'_|: |=:=.:]
To {menfddiyyyy) 06/ 52002
Resourca | [ ]

Reporl Type
= Ordared By Day * Summary
I Orderad By Resouce | O Dedailed

Generets Report | Fhasatl

Figure 63: The Charge Report
Selection Window

Charge Repart - |Bossom

Gansrabs Mesm Pep ot
Detabls for A0 0613

i mrdily

mist
i) T m—

Hlocetion: Tima  Cont

Faoare| (L

QPR R SAI0T | e 0 | R oamam | 0SNG Qo0 151 400 | 0o

Figure 64: Sample Charge Report
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Rather than enter start and end dates manually, you can click on the small calendar icon (IJ) to the right of the field. A x|

pop-up calendar (Figure 65) appears from which you can select your start and end dates. E’fb'uw 7 ! 2002 =]

B Mah Tk Wed W Fii Bel

1 i

£ 4 L & L B 4

m 1 12 13 M 15 K

Ir 1B 13 A4 a1 & 3
o4 2 85 4 a2

Figure 65: The Pop-Up
Calendar

Similarly, when you click the pie-chart icon (G), alist box (Figure 66) appears from which you can select a -
resource on which to do billing queries. LOADTEST
EVELLMD-RES
SUBLLMEC

|

Figure 66: The Pop-Up
Resource Selection Window
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For example, if you select Ordered by Day and Summary and click Gener ate Report the view looks like Figure 67:

D rails Tag F020614

A e e fpll] | i)t | jbeda s | AR 0 i I i dral il | i

Bummary fae G061
|||-|-m |mam~|t | u-:l-:l| m-n| :q-:r:l| u:-1|

Datalls far JNE2WG15

35 Hawda-apcil 1 | gEmiaid || jiensm | SRII0EHE a0 el 1E 4D | 440

Eummli T ZTNGODE 15
| b T [{TiR] ES k] Fe =5 iib

Figure 67. Sample Charge Report Set to Summary,
Ordered By Dav

If you select Ordered by Resource and Detailed and click Generate Report, the view [ooks like Figure 68:

Nanails fan g daseuics anedi

L] el | e WA D e i |3

qa-rapares-rard] | geed bl | jhomore | J000O70TT Lok IEZ 24 I.I'-Hi

Swmmmary o) garesource esadl |

] nI= W0 T @|m | 38|

s s By ol
Ja-rebsircE-Ep i || ga-oH il | b | 00T Rl 3 gl - S0 | 4.1
qa-raeurne-mosil | s mlleld [ jbemsre | SIODO7 0 [as T ZAIE | A
Ju-rapEres-april | qeedbeld | jbemen | 20060701 [l - =LAT 240 | OED
A4 i gl | g g b | s | ST b4? ) By i | o6 R
qa-mpares-apait | gl | jhomore | S00COTCTT e [y ] o) 'IJBI

Figure 68. 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 69.) When you click Gener ate Data, Merkato lets you download

afile. Transaclion Dala - jbossom
Fram {mmdddtyyyys [0601 /2002
b gl
b Trallc Resaurce | ﬁ
b Chagi Rapeis
b Tramsactiea Data Clptions
LYY T A - T
& Per Rour
v = Oedersd By Time i
 Oedered By Resouncs i, Timup
! C Dady
[ Generse Date | Fiese |
Puges FAD

You can read thisfile in a spreadsheet program or as plain text. (See Figure 70.)

The seven columns are the following (from left to right): Figure 69. The Transaction Data Selection Window

«  Start time of the allocation (mm/dd/yyyy hh:mm) B 42002 23:51 6152002 000 Hestedl  ge-resource-spodll 0o 1.55E07 1]
E152002 0:00 6152002 0005 1estail? ga-resource-reservationl] 0 1.55E07 1]

« Endtimeof thealocation (mm/dd/yyyy hhimm) | Easco02 006 BASEO02 012 testerl3  ga-rescurce-spoidl] 1148438 155E-07 063105
I e A 021 A A DA fesierld Qé-resource-spoill 0 19560/ 1]

*  BuyerAgent | BNS2002020 652002 026 testerlS  qa-resource-spot0l 0 185607 0
«  Resource (the source of the bandwidth that was BASL002 0:26 BASCO0E OC32 festeddE  qa-resource-resarcatondl | 1145435 1 55E-07 0.6Z7E13
sold) B152002 0:32 BASCO0Z 041 1astedl?  gs-resource-spoill 0 1.55E-07 1]
BJ152002 0:41 BAS002 048 tastellB  gs-resource-spotll 1244141 1.51E-07 0.804358

*  Quantity EV15/2002 0:48 BAS2002 0°56 testerld  ga-resource-spoill 0 1.85E-07 0
| B/ 152002 0:58 B &2002 102 tastarll  ga-resource-resereatond | 0 1.85E07 a

* Price(in dollars per month per Mbps) _ B S2002 1:02 BASAO02 110 1e=terll  ga-resource-spoill 11.48438| 1.55E-07 0809653
R ALANT2 14100 FARSHETY 1 1l ihaseam  Af-ridiaires. ennl 11 T2 441410 1 AT 1 RAT74H

» Cost of alocation (in dollars—the amount billed) _ _
) ) ) ) Figure 70. Sample Transaction Data Report
The following fields appear in the Transaction Data

screen:
From (mm/dd/yyyy): Enter the date you want the charge report to begin on.
Resource: (optional) Enter the resource (from whom you have received allocations) whose charges to you will appear in the report.
Ordered By Time: A report ordered by day lists charge information from all resources separated by each day.

Ordered By Resource: A report ordered by resource lists charge information from each individudly.
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Merkato Auction Mechanism: The Progressive Second Price Auction
The patent-pending Progressive Second Price (PSP) auction mechanism creates the rules by which the Merkato marketplace operates. PSP provides the

following:
»  Theahility to divide resources among many bidders
e Theabhility to react quickly to changesin a buyer’s valuation of the resource for sale
e Theahility to support any number of bidders who may enter or leave the bidding at will
o Establishment of market mechanisms that create afair market price for bandwidth, benefiting both buyers and sellers

e Creation of market rules that encourage bidders to be maximally truthful about their desires and willingness to pay, allowing auctions to converge
quickly

These things are true of the PSP auction mechanism generaly. The Merkato implementation of PSP provides the following additional features:

* Alightweight protocol between bidders and the Resource agent that does not contribute significantly to bandwidth utilization

»  Support for multiple buyers and one seller, aswell as multiple sellers and one buyer

» Ability of customers to create automated bidding decisions based on mix-and-match combinations of valuation, budget, and strategy
* Inclusion of sellers as bidders, allowing them to take bandwidth off the market if they do not feel the priceis sufficiently high

To understand the Progressive Second Price auction mechanism, it helpsto consider the rules and motivations behind a non-progressive simple second price
auction.

In asimple auction, where the highest bidder pays the price bid, bidders raise their bids incrementally in successive bidding rounds. Each bidder’s goal isto
obtain the item at the lowest price, which isthe price just above what the second-place bidder is willing to pay.

In an auction where many buyers are bidding for asingle item, a second price mechanism is away to quickly decide the highest bidder without the normal
incremental bidding process.

The second price rule does away with the incremental bidding—but achieves the same result—by asking each bidder for a single highest bid. The highest
bidder wins the item, but pays the amount offered by the second highest bidder. The highest bidder is guaranteed not to overpay for the item by revealing
the maximum he or sheiswilling to pay. The seller gets essentially the same price for the item had the bidding price been raised incrementally until the
second place buyer dropped out.

Applying this principle to a divisible resource such as bandwidth requires that the second price auction become “progressive.” In a progressive second price
auction, each bid consists of a unit price and the quantity desired at that price. The bidders are ranked by unit price and then are tentatively awarded the
amount they requested until the supply is exhausted. Unsuccessful bidders may re-bid in an attempt to replace successful biddersin the ranking (hence the
term “progressive”). The price every successful bidder pays is the price offered by the lowest successful bidder. (In a strict interpretation of second price
rules, it would be the highest unsuccessful bidder(s) who sets the price. However, the “ progressive” nature of the bidding tends to turn all biddersinto
winners, which leaves no basis from which to set the price.)
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Eventually, all bidders will have been awarded a share of the bandwidth or dropped out of the bidding because the market price is higher than they will pay
for any amount of bandwidth.

Example:

Assume that the sdller has 10 Mbps to sell and that six bidders Unit Price
are interested. Bids indicate the amount of bandwidth desired, ’
aswell as the unit price they are willing to pay. Let’s assume $100 oy
that the initia bids are these:

Bidder A: 3 Mbpsdesired at $100 unit price ($300 total) - 4

Bidder B: 5 Mbps desired at $80 unit price ($400 total)

Bidder C: 3 Mbpsdesired at $50 unit price ($150 total) ¢ 50} : : - i

Bidder D: 4 Mbps desired at $30 unit price ($120 total) i D

Bidder E: 6 Mbps desired at $20 unit price ($120 total) &

F
Bidder F: 3 Mbps desired at $10 unit price ($30 total) T

$0 »
Bidders would be ranked according to their offers, as shown in 0 5 10 15 20 Quantity

Figure 71:

. Figure 71. Stacked Bids Received for Portions of 10 Mbps of Bandwidth Offered
The shaded area represents the amount of money the seller is by Seller

being offered (unit price times quantity). The green part of the
shaded area at the |eft represents the amount offered by successful bidders.

It might be instructive to determine what the seller would receive had the seller simply taken the highest initial offers. With 10 Mbps for sale, the highest
two bidders (“A” and “B”) would receive what they want, and the third highest (“C”) would receive two of the three Mbps bid for. If the seller simply
accepted the offers, the seller would receive $300 + $400 + $100 = $800 for the bandwidth offered from the successful bidders. This represents $80 per
Mbps average price for the 10 Mbps offered.

Now let’slook at how the bandwidth would be sold in a Merkato Progressive Second Price auction. To recap, the rules of the second price auction are as
follows:
» All bidders may make multiple sequentia offers.

» After each offer isreceived, the Resource agent (that runs the auction) ranks the bids according to price offered and apportions bandwidth to the
highest bidders.

* Theprice at which the lowest successful bidder receives bandwidth is the “market price,” which every successful bidder pays.
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The bid and re-bid cycle repeats until al bidders are satisfied with the amount of bandwidth received, and their price, or have dropped out of the bidding.
Let’'s assume that the initia offersfrom all bidders are as before. All bidders are informed that the current market price is $50 and the successful and
unsuccessful bidders are informed of their status and alocation (if any). If the second price auction stopped here, the seller would receive $50 for each unit
of bandwidth or atota of $500 for the 10 Mbps of bandwidth, which is $300 less than he would have received by simply accepting the initia offers.
Fortunately for the sdller, the process does not end here!

The unsuccessful bidders will bid again, if they can afford to. Bidders “stay in the game” by increasing the unit price offered for bandwidth, above that of
the lowest successful bidder.

How can bidders afford to do this if they revealed what they are willing to pay in their first bid? Well, assume that the bidder’sinitial offer was determined
by atotal cost limit as opposed to a desired unit price. In this case, the bidder would desire to re-bid aslong as a consistent total cost was maintained]by
lowering the requested amount of bandwidth proportionally to any increasein offered unit price. (In Merkato, this price-verses-quantity information is
carried by the valuation settings.) Let’s assume, for simplicity, that all the bidders follow this same strategy and that their initial bids represent their total
budget for bandwidth.

Bidder “D” was the highest unsuccessful bidder, offering a unit price of $30 for 4 Mbps of bandwidth. This represents a budget of $120. Bidder “D” seeshe
can become a successful bidder this round by bidding above a unit price of $50. His next offer could be $60 per unit for 2 Mbps of bandwidth and stay
within his budget limits. Each bidder can do thisin turn if they find themselves pushed out of the successful bidder’s column.

Although dll the examples so far have involved increments of 1 Mbps of bandwidth, bidders are under no such restriction. Even bidder “F,” with a $30
budget, may become a successful bidder by asking for a fractional amount of bandwidth.

In such a simulation, when the bidding ends, the final bids would look like this:
Bidder A: 2.7 Mbps desired at $112 unit price ($300 total)
Bidder B: 3.6 Mbps desired at $112 unit price ($400 total)
Bidder C: 1.3 Mbps desired at $112 unit price ($150 total)
Bidder D: 1.1 Mbps desired at $112 unit price ($120 total)
Bidder E: 1.1 Mbps desired at $112 unit price ($120 total)

Bidder F: 0.2 Mbps desired at $112 unit price ($30 total)
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The graph, in Figure 72, shows the bids graphicaly, as
before:

The market price of $112.00 represents the amount all
bidders would have to offer in order that al are awarded
bandwidth, but stay within their initial budget. The seller
would receive $1120.00 for the 10 items.

All bidders are “winners’ and receive an amount of
bandwidth proportional to their willingnessto pay and
consistent with the bidding policies they established for
their Merkato agents.
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0
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10 15 20 Quantity

Figure 72. Auction Results Under Progressive Second Price Mechanism
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Advanced Buyers Guide

This section contains advice for advanced users who are familiar with Merkato and want to optimize the settings further.

Optimizing Your Valuation Settings
There are various ways you can use the Merkato capabilities to maximize the amount of bandwidth received and minimize your cost.

Using the “Max Qty” (or “Qty”) Valuation Settings
The“Max Qty” setting in the Budget Valuation with Limits and the “ Qty” settingsin the Square Root, Linear, Parabolic, and Logarithmic valuations

constrain your agent to purchase no more than the quantity entered. Using this parameter to buy only the amount of bandwidth you need lowers your cost
for two reasons:

Simple mathematics; Once the market price has been established, if you purchase less bandwidth, you will pay lessin total cost.

Requesting less bandwidth will often lower the market price for everyone. In Merkato, market price is driven by demand. If al bidders begin their
bidding by asking for all the bandwidth the seller has available, the market price is driven up as buyers bid and re-bid in an effort to win an alocation. If
abidder initially asks for asmall fixed quantity at a high price, however, they essentially “take that bandwidth off the top” and the other bidders will
contend for what is |eft.

Example:

If 5 bidders, each with a budget of $5000, bid for atotal of 100 Mbps, each would receive an allocation of 20 Mbps at a market price of
$250/Mbps. If one bidder decided that 20 Mbps was too much and used the Budget V aluation with Limits to set a maximum quantity of 15
Mbps, demand would drop. The market price would drop to $235 for everyone. The dropping bidder would pay atotal cost of $3,530 for the
15 Mbps (as opposed to $5,000 for 20 Mbps the bidder didn’t really need). Of course, the other bidders would benefit from the market price
drop aswell. However, their benefit would be in the form of increased allocation rather than decreased cost. They would each receive 21.25
Mbps for their $5,000 budget.

Using the “Min Qty” setting in the Budget-with-limits valuation

One disadvantage of the Budget valuation is that it makes the agent continue attempting to obtain as much bandwidth as it can, for the budgeted amount, as
market prices rise. This means that in extreme circumstances, a bidder could pay his entire budget for a very small amount of bandwidth. Under the
Merkato system, bidders who receive no alocation during around have their traffic routed through a shared, fixed-bandwidth data path. Ask your Merkato
administrator for the size of this“best-effort queue” and use that information to determine the level of bandwidth for which you would rather be in the
shared data path “for free” rather than pay your budget for an allocation of asimilar amount. Be conservative, though. The throughput and latency of your
data stream when you are in the “best effort queue” depends heavily on how many other bidders are there and how much data they are transferring at the
sametime.
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Bidding Only When You Need Bandwidth

Merkato allows you to stop bidding at any time. If your application requires bandwidth only during certain time of the day or days of the month, consider
stopping your agent during periods of inactivity. Thisis an aternative to traffic-based bidding. You can then either pocket the money you save, or useit to
raise your budget (and receive a greater allocation) during times when you are actively using the link.

Bidding Lower For Excess Bandwidth

Many people like the benefits of setting a maximum quantity, but would not mind receiving more bandwidth if the price were right. Both the Logarithmic
and Parabolic valuation can be used to create such a strategy. (Select between them based on how you wish to bid for low quantities of bandwidth.)

Using Both the Spot and Reservation Markets

The Reservation market allows you to purchase bandwidth for an extended time at a fixed @ Buycr: biger _ (o x|
price. The Spot market reacts quickly to changes in buyer valuation and may result in
either savings or a price premium relative to the reservation pricing. A desirable strategy

File View Selection Waluation Strategy Status Help

might be to purchase the absol ute minimum amount of bandwidth you require viaa |§ E o4 H

reservation and then use the Spot market to add additional capacity if the priceis METTRETE =

attractive or your needs increase unexpectedly. —
ID QuantityMbps)  |Pricecdmonthi.. | Ratedimanth)
102 3234 30,92 1000.0

, , : : 108 1125 30.81 34657
Using the Bid Table to Estimate Market Prices 157 T4 ] 1555
Although you can preview an auction without entering it, thisinformation does not 9.8

indicate directly what impact the participation of your agent has on the market price.
You can estimate your impact if you can determine the valuation used by other
bidders.

It is sometimes possible to guess a bidder’s val uation based on these entries shown in
the Auction Table. (See Figure 73).

IJava Applet \wWindow

: . . ) ) Figure 73. The Auction Table
» If the“rate” (far right value) of a bidder remains constant, that bidder is most

likely bidding on a budget.

» If the quantity (second from left) field is constant, it indicates that the bidder has set a maximum bandwidth level. (The other indicator isthat the
bidder is offering more than the current market price, but is not driving the market up to the bidder’slevel.)

If you can divide all bidders into these two categories, you can estimate the market price you will have to pay for any unit of bandwidth, without
bidding. Then continue the process as follows:

1. Add up thetotal bandwidth requested by all bidders who have set a maximum bandwidth level and for whom the market price islower than their
offered price. Subtract this bandwidth from the total the seller is offering.
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2. Add up therates of all the bidders who are using “budget” valuation. Divide this number by the amount of bandwidth remaining from the first
calculation. Thisisthe natural market price for this auction.

3. To determine what you would have to pay for an amount of bandwidth, assuming these bidders keep their current valuations and budgets,
subtract the bandwidth you want from the total that the “budget” bidders were contending for. Then re-do the market price calculation.

You would have to bid above this calculated price to obtain the bandwidth you desire. You ensure that your agent will bid this amount by using the
Budget or Budget Valuation with Limits and entering a budget equal to this price multiplied by the amount of bandwidth desired. If you use the
Budget-With-Limits valuation, also set the Max Qty to this desired amount of bandwidth.
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Valuation Formulas

The formulas from which valuations are derived are provided below. You may wish to enter them into a spreadsheet to analyze them. Remember, these
formulas determine what you bid, but your actual cost is based on the market price as determined by progressive second price auction rules.

The curves defined by these formulas vary according to settings in the valuation windows. To avoid confusion, the names of the settings have been givenin
theformulas as:

* Budget for budget settings in budget-based valuations
*  MaxQty for either Max Qty in Budget Valuation With Limits or the single Qty setting in the other valuation windows
*  MinQty for the minimum quantity setting in the Budget-with-limits valuation
* MaxValuefor the Value setting in the valuation windows
The variables in the equations are:

e Pricefor the unit price
e Qty for the quantity of bandwidth that will be requested at that price

Note that the units you use do not matter aslong as you are consistent throughout:

e Budget is specified in currency-per-unit-time (such as $/month).

e “Quantities’ are quantities of bandwidth expressed in Gbps, Mbps, or kbps.

» Priceis specified in currency per unit bandwidth per unit time (such as $/Mbps/Month).
 MaxVdueisgiveninterms of currency per unit time (such as $/month).

To convert a price equation to cost, multiply the price equation by the quantity variable (“Qty” in the equations).
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Budget Valuation
Price = Budget / Qty

Budget Valuation With Limits

For Qty < MinQty
Price = Budget / MinQty

For MinQty <= Qty <= MaxQty
Price = Budget / Qty
For Qty > MaxQty

Price=0

Linear Valuation
For Qty <= MaxQty

Price = MaxVaue/ MaxQty
For Qty > MaxQty

Price=0

Square Root Valuation
Note: “SQRT” = Square Root of what follows in parentheses

For Qty <= MaxQty

Price = MaxValue/ (2 * SQRT (MaxQty)* SQRT(Qty))

For Qty > MaxQty

Price=0
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Logarithmic Valuation
Note: “Ln” = Natural logarithm of what follows in parentheses

For Qty <= MaxQty
Price = (MaxVaue/ MaxQty ) * Ln(MaxQty / Qty )

For Qty > MaxQty

Price=0

Parabolic Valuation
For Qty <= MaxQty

Price=2* MaxValue* (1— Qty / MaxQty) / MaxQty
For Qty > MaxQty
Price=0

=  Maximum price bid (at Qty = 0) =2* MaxVaue/ MaxQty
=  Maximum cost offered (at half MaxQty) = MaxValue/ 2
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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 agentsto
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 a minimum guarantee of bandwidth available to you.

Alloc Price: Shown in the Allocation History graph, on the desktop, for a Buyer agent in the Spot market. The price paid for bandwidth, in, for example,
dollars-per-month per Mbps unit (the units are configurable).

Alloc Quantity: Shown in the Allocation History graph, on the desktop, for a Buyer agent in the Spot market. The amount of bandwidth allocatated to the
Buyer.

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 10ss 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 is logging-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.

datatransfer 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, caled the “ Garage.” Users can interact with these
remote agents through an HTML browser interface.

Express agent: The Merkato HTTP application for buyers or sellers that configures and abtains status from Merkato agents running from a remote | ocation.
Accessing the agent in thisway is an alternative 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 seller will accept for bandwidth. The seller can establish the floor price through the Seller agent.
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Garage: A feature on the Merkato server where player (Buyer and Seller) agent configuration profilesreside. 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 bits-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).

Max Qty Requestedd The maximum quantity requested display, shown in the Traffic-based valuation tab. The Merkato agent adds the measured traffic to
the Quantity Margin to create this number. Thisisthe value that is carried forward into the main valuation calculation. It is called the “Maximum Quantity
Requested” because Merkato comparesto the “Max Qty” value in the main valuation window. Merkato uses whichever value is smaller as the basis for the
maximum quantity requested. (In other words, traffic-based settings can only reduce the amount of bandwidth you ask for relative to the main valuation
settings, they never increaseit.)

Meas. Traffic: The measured traffic display, shown in the Traffic-based valuation tab. The peak amount of traffic the agent has measured at the interval set
in the Meas. Window field. Merkato uses this peak five-minute interval as the basis for the “Max Quantity Requested” calculation.

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, prices rise. Ordinarily, the market price is reached when the cumulative demand of al the
buyersis equal to the amount of bandwidth being offered by the seller.

Mbps: One of the ways of expressing units of bandwidth: megabits-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 seller 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 | P bandwidth in rea 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 isan HTML-based interface accessible from a standard web browser.

progressive second price auction: The unique market mechanism by which Merkato alocates bandwidth to potential buyers at an optimal market price.
An auction is established, where each bid consists of a unit 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 allocation. (Thisis the “second price” aspect of the
auction.) Bidders who don’t get an allocation 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.”
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Qty Margin: The Quantity Margin, shown in the Traffic-based valuation tab. Thisis the amount of bandwidth the Buyer agent attempts to obtain above
that of the recent measured pesk.

Reservation market agent: A buyer agent connected to the Reservation market.

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. Thisis an automated process based on arate sheet that the seller establishes in advance.

Resour ce agent: The program that manages the Merkato marketplaces, where bids are received and allocations issued (the Spot market) or where price
guotes for reservations are generated and accepted quotes for reservations are processed.

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 aminimum 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 a future release.

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).

TimeWindow: The Measurement window, shown in the Traffic-based val uation tab. The agent continuously measures the amount of traffic you generate
in five-minute increments. The Time window setting tells the agent, in minutes, how far back in time to look for the peak.

valuation: The value a buyer or seller places on bandwidth. Setting a valuation is part of setting a purchasing strategy. Valuation 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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