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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.
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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
guantity, 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 allocations and pricing. The buyer and seller agents
can either accept the proposed allocation (by not bidding further), or reject the proposed alocation (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 al bidders seeing what other bidders have offered. The Progressive Second Price auction mechanism
(see “Merkato Auction Mechanism: The Progressive Second Price Auction” on page 67) ensures that al
bidders receive their alocations 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 reguest 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.

InvisibleHand Networks, Inc Buyer’s Reference Manual
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Reservations may be cancelled, but the seller may have a cancellation fee.

The seller 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.

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 al bidders of the quantity available

» Accepting bids from active bidders

» Determining a proposed allocation of bandwidth for each bidder based on progressive
second price auction rules (see page 67)

» Caculating the market price

» Distributing 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 all ocation was less than they wanted, can submit another bid to improve their
positions. This cycle continues until bidders are satisfied with their allocations or don’t want to bid at the
current market price.
When bidding is complete, Merkato:

* informsall bidders of the final results

e sendsthe bandwidth distribution information to the Network Service Controller (NSC) to
implement the bandwidth allocation

* sendsthe hilling information to the accounting database

InvisibleHand Networks, Inc Buyer’s Reference Manual
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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.

InvisibleHand Networks, Inc Buyer’s Reference Manual
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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.)

:l:r?l.!r.rsfbfeHand

Ulgprmmmes

Faygson

Loge |

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 Expressinterface

(Figure 1).
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Figure 1: The Opening Merkato Portal Screen

From this top-level agent page you can get to the various screens that make up the 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

|Express *I select

[Wizard

Wfizard and
. fou may ne

» TheWizard walks 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 atered from either
the Desktop or Expressinterfaces.

* The Desktop interface alows 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.

* The Expressinterface 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 Express interface 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 basic buying
choices. When you become more advanced in your use of Merkato you can make further changes to the
Desktop interface. The Desktop interface also gives you the most detailed status information. As you
become more proficient with Merkato you may want to use the Express interface to make quick
configuration changes and status checks without downloading your agent to your PC.

InvisibleHand Networks, Inc Buyer’s Reference Manual
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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 ater settingsin your agent on your PC (when Use thar peall-showen mevn in sedert the resourre an which you

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 [ regresenis & naiwor GCCess peinl ) shartd 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
un|tSl) AgEn] relers D BiE cEp sy &0 DEn dwidls' or, mims gessnca by, 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)

InvisibleHand Networks, Inc Buyer’s Reference Manual 7



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 applicablefields.

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’nu are about to quit the Wizard ' ﬂ

® 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 a dialog 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. Al x
Your agent 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. Figure 4: The Merkato Desktop
The Deskiop Agent _iBix
The Merkato Desktop is the window into which you download one or more Merkato agents. JICR Vindows  Help

Diosinload Agent
1. From the File pull-down menu, select “Download Agent” (Figure 5). Close Agent

Ezxit Merkato

The Download Agent window appears (Figure 6).

2. Enter the username and password for the desired agent.

By default, thisisthe same as the username and password you used to access the Desktop interface

from the initial login; the fields are popul ated with this information. You may specify another valid Figure 5: The Desktop Agent

username and password to download another agent. Download Menu
3. If there are Garage choices on the pull-down list that indicates both spot and Reservation =

marketplaces, select the spot garage (to participate in the Merkato auction) or the reservation
garage (to reserve bandwidth). (See Figure 7.) Click Download.

Username:hester_nne

Password: |nnnn

Garage: Iapnt-garage ;I

Dowenload Cancel |

Figure 6: The Desktop Agent
Download Window

InvisibleHand Networks, Inc Buyer’s Reference Manual 9



If you have asingle generic choice in the Garage field, your Merkato administrator may have ([ vt Doweaad Y
given you distinct usernames and passwords for separate markets. In this case, make sure that the
username and password correspond to the market you want to participate in. Then click Usamcame: flemo- huyer
Download. Passward. [+sasves
] . . Grarags. |m5um&1urua'aw Tl
The Agent window appears, as shown in Figure 8. e
Diowen I3 Cancel
& Buyer: doc-buyerl@spot-garage 5 ;|g|5|
File “iew Selection “aluation Strategy Status Help ) )
Figure 7: The Garage Selection
2@ ¢ Hle Pull-Down Menu

Hews ]

Capacity: 45.0 Mbps Market Price 0.0 $fmaonth/Mbps
Started,

Resource

http:ii192.168.168.220:6505/... B8

Figure 8: The Desktop Agent, as it Appears When First Downloaded

InvisibleHand Networks, Inc Buyer's Reference Manual 10



Arranging Agent Windows
Thereisavariety of ways to arrange desktop agents on your screen.

Detached From Merkato Desktop

By default, all agent windows appear within the Merkato Desktop window. If you want the agent
window to appear as an independent window on your Windows screen, select Detach All from the
Windows pull-down menu, as shown below:

ERKATO DESKETOP

g Tile All

Cascade All

When you sdlect Detach All a check appears beside the name in the menu-bar. The agent window
separates, and can then be viewed outside of the Merkato desktop, as shown in Figure 9.

= Huwer doc buyer L pol -garage _IEIH

File ‘View Gelechon vaksmlion Srabegy Stalus  Help

= 4 @B

LR

Hiws |3}
Mzl Lnaval
Do comnaciad

able ‘
| %]

Figure 9: The Merkato Desktop Agent Detached
From the Desktop

InvisibleHand Networks, Inc Buyer’s Reference Manual
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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

| T —
Far e S
e | « |
themselves in atight, non-overlapping pattern (Figure 10.)

filn vaw Dvimie Gl By Db i

ie@s me

. il IGIE
Fiay g e speks Sewn i

Figure 10: The Merkato Desktop with Multiple
Agents Tiled
Cascading

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

(T Fie Vew Selclon Yaudin Ehatrgy S .
e - A
Cvamer g

Caparty 450 Mips W
Recesd p glncaiom
1

=]
el Price B L Rimsrdtvlisp
|h.|1|1-p-||l.||l "l

Figure 11: The Merkato Desktop With Multiple
Agents Tiled
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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. By default, windows are stacked vertically in the agent window, as shown in Figure 12.

Each time you select awindow for viewing it appears beneath the previoudly activated window.
To close awindow, either click the close-box tab at the upper right hand corner of the window

(EI), or de-select the window in the pull-down menu-bar lists. The window closes and the other
windowsfill in the spot it occupied.

InvisibleHand Networks, Inc Buyer's Reference Manual

& Bper: doc-bivper | @apol - garags _._lm!l
File Wiew Seleclion Waluation Sralegy Stabes Help

=@ ¢ He

Capacity 0.0 Mbps Market Price 87 77900 $monfiMbps

Figure 12: The Merkato Agent With Stacking
Enabled
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E

To freely drag boxes within the agent window, de-select the Stack (———) icon or
go to the View pull-down menu and de-select Stack. When Stack is disabled you
can move windows freely (Figure 13.)

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

Uploading an Agent to the Garage

& Buoyer: due Buyer 1 pol gar sge

Filw Vs Seeclon Yalualion EBtetegy Eleus Halp

=-@3¢ B
e =i

Capaciy 0.0 Wbps Markat Prica B7T T30 .0 Wmonihiebps
]

Mlifri: Fmnnihmbis

Il o B T

Figure 13: The Merkato Desktop With Stacking Disabled

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 a Spot-market agent, there islittle 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
guote reguest window, but not the reservations you have aready confirmed. Confirmed reservations are

stored in aMerkato 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 Yiews Selection Ws

Save Configuration

InvisibleHand Networks, Inc Buyer's Reference Manual
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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).

=34 %

Ig D ﬁ BAIEN DN Tefin

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 allow you to view auction status when it is disconnected, although

=
you can change its configuration. When the connect symbol on the icon bar (ﬁ on the far left) isun-
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 (Figure 14) show you the current auction in

progress and allow you to determine whether you wish to join it. The Auction Graph and Auction Table — - — —
. iy ) i (i pes) || Fearka (T
are shown below: T WEE TR
nid 'TE a7
> e 153 iis
When you want to start bidding, either click the Start icon ( second from left on the icon bar) or select 0B [TE 011
Start under the Selection menu. Bidding starts immediately with the current active settings. e £ o

To stop bidding, click the Sop icon (Q| third from left on icon 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.

Figure 14: The Auction Graph and Auction

Note: You need aMerkato login ID to bid. If two users have the same login, both may try to bid using the same Table

agent. Bidder’s names do not appear on the auction graph or auction graph—»bidders are identified with
arbitrary numbers. There is no way to know whether your agent is already active on another desktop when
you preview an auction (although once you become adept at reading the auction table and auction canvas,
it ispossible 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 5[

& Thiz agent is already active on another user's deskiop.
Do ywou wish to disahle their agent and replace it with this one?

ives | Mo
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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.

[ ETNEE—————— x|

g B could not be auinenticated, disconnecting net irvisimlehand net AuthenlicadanEsceplion; Bid rejecied: anether plaver has joined as dema: byt and you have been boaled!

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 sections with an overview of the concepts.
See “Valuations Overview”” on page 24 and “ Strategy Overview” on page 45.

InvisibleHand Networks, Inc Buyer’s Reference Manual 16



Resource Window

The Resource window (Figure 15) includes a pull-down menu of the resources available to the agent. It
shows the amount of bandwidth available at the resource selected.

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.

Units Window

The Units window (Figure 16) lets you select unitsin which currency, bandwidth, and time are displayed.
Units you select appear in the labels of windows as well as in pop-up message screens.

Currency units supported are dollars (“$") and cents (“c”).

Quantity units supported are kilobits per second (“Kbps’), Megabits per second (“Mbps’), and gigabits
per second (“ Gbps’).

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.

& Buyer: doc-buyerl@mspot-garage i |EI|5|

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

Stop
Config Wizard

| Units
B Resource

Resource

|spnt—generic vl

apacity
o
|

hps
0.0

Figure 15: The Resource Window

=101 x|

& Buyer: doc-buyerl@spot-garage

File ‘Wiew Yaluation Strategy Status Help
] t

|§ ’E isconnec
Stat e

Stop
Canfig Wizard

[ Units

J Resource

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

Figure 16: The Units Window
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Auction Graph

The Auction graph indicates the state of the Merkato auction in progress, not only for your agent
but for all others actively bidding. The Auction graph is shown in Figure 17.

& 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.

» Avredline, 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 alocated to your agent is the amount of blue under the red dot and to the left.)

Mhps

10.0 20.0 300

The black area above the blue shaded area representsthe level at which you would haveto placea  Figure 17: The Auction Graph
bid to outbid a current bidder. Your active valuation curve isvisiblein relation to other bidders,

whether you are bidding or not. This allows you to optimize your valuation curve with respect to the other

bidders before you begin actively bidding.

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 vertica at the quantity you desire. (Of course, this aso means that you are willing
to pay a higher 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 18. 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 18. The Auction Graph, Showing the Effects of Scaling by Right-Clicking the Mouse
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Auction Table

The Auction Table (Figure 19) gives you a quantitative, real-time view of the & Buyer: buyerl-s 10| x|
auction In progress. File WView Selection Valuation Strategy Status Help
The columns in the auction table are as follows: |§ E 04 H =
ID The ID of the bidder. A bidder agent receives anew 1D AT EREL]E -
whenever it is uploaded to or downloaded from the garage. I cuantitbpsy  |Pricediimonthy.. | Rate($imonth)
102 32.34 3082 1000.0
Quantity  The quantity requested in the last bid placed (note that this 108 11 25 an a9 AR &7
may be split into multiple rows, as explained below). 107 1.41 20.81 4332
30.8° 303.25
Price The price (unit price) requested in the last bid placed. F89 BR
18.28 3065 8R0.34
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.

IJa\-'a Applet Window

. Figure 19: 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 67.) 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.
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Therate offered by the highest unsuccessful bidder isthe basis of your cost. The magenta number (in the
yellow cell) at the bottom of the tableis a 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.)

The columns of the Auction Table may be resized (by clicking and dragging column boundariesin the

header) or reordered (by clicking and dragging the column headers themselves).

Allocation History Graph

TheAllocation History graph (Figure 20) displays three types of history for the agent:
measured traffic, allocation 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-scal e choices appear:

Hour Hour
Day Dray

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

_ Mlocation History

Alloc Price Alloc Quantity

Mbps

1

n—r —t " — |

2300 000 01:00 nz:.00 03:.00 04

Figure 20: The Allocation History Graph
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Saving, Uploading, and Exiting

Upload (and Exit)

_imix]

File ‘Windows Help

- Buyer: jprosserifspot-ga
View Selection Val

Save Configuration

When they end a session on their Desktops, most users want to upload their Spot-Market agentsto the
garage to continue bidding automatically. This is not as important for Reservation agents.

& Upload demo-buyerl@spot-ga il

Lipload Agent thidding) to Garage (spot-gara..

| cancel |

Figure 21: Upload Confirmation Box When
the Agent is Active

Use either the up-arrow in the icon bar (ﬂ), or the “Upload” menu-bar itemin the “Fil€” category to

access this function. A confirmation query message appears, as shown in Figure 21.

s Upload demo-buyerl@spot-ga EI

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

Desktop agent returns and no upload occurs.

Lpload Agent to Garage (spotgarage)?

The confirmation message indicates whether your agent is bidding. (See Figure 22.)If your agent is

stopped when you upload, your confirmation message |ooks like the one below. (Notice the red circlein

the upper l€eft.)

Cancel |

Make sure the bidding state is the one you wish to maintain while your agent isin the garage. Then click Figure 22: Upload Confirmation Box When

OK.

the Agent is Not Bidding
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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.

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:

et S HTVE S -1 = & Save Config demo-buyerl @spok= x|

Viesy Helechon Valuabon EBimlgy Salus Help

! .

ave Anent Configuration (MOT bidding to G...

A confirmation box appears (Figure 23), asking which garage you want to save your configuration to. (If

|5put—garage

0] Cancel

multiple garages are available, they will appear in apull-down list.) Figure 23: Save Configuration Confirmation

Box
Thisis useful if thereis more than one garage available and you want to make the same agent
configuration available in each garage.

Click OK to confirm saving your configuration.

Exit (Without Saving)

In rare instances you will want to close your Desktop window without updating your Spot-Market agent’s
profile in the garage. (Uploading is not asimportant 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 before it is closed on the desktop.

5 demo-buyerl @spot-garage il

@ Lpload your agent before closing?

Mo | Cancell

If you click No, your agent closes without any changes saved.

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

Figure 24: Exit Confirmation Box
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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 a check mark appears before this control, 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 aso indicates which
valuation is active.

Vauations use different parameters to change their shapes and values, but all result in a
representation 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 quantity. If there
appearsto be only one curve, both curves may be identical and overlapping.

Red Curve

i Buyer: jhos conegespol - garage
File ‘view Seleclion Vaushin Skalegy Slalus Help

. « Show Onky O
=3 3 v
Squara Rogt Yaluadon

Logasitmic Valuation
WValuation I 1 . Linear Valuation
b= Budget valiesdon
Farabob: Valustion

=10] x|

Figure 25: The Valuation Menu

Vauation, represented by the red curve, means the value buyers put on aresource. The cash value buyers
put on aresource depends on its scarcity or availability. Mathematically, valuation it isthe area under a
curve on graph (in math terms, the integral) of unit price verses quantity. Merkato usesthis curve to
determine the actua bids to be placed. If the red curveis not visible in 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 alocated bandwidth. The amount you actually pay depends on the bid of
the second highest bidder. (See “Merkato Auction Mechanism: The Progressive Second Price Auction” on

page 67.)

Types of Valuations

You create a valuation 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 a take-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.

InvisibleHand Networks, Inc Buyer’s Reference Manual
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The graph in Figure 26 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
//)i — Linear Valuation

6000 / .
// / \ — Square Root Valuation
4000 A

Cost

T // / \ Logarithmic Valuation
2000 V — Parabolic Valuation

0 50 100 150
Quantity

Figure 26: 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 Val uation 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 valuation—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 28.)

The Danger of a High Maximum

A Buyer agent will not bid for an amount smaller than 1/500 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 1/500 of the maximum.

If you have not specified a maximum (you are using Budget Va uation 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 500 Mbps in the Merkato auction, your agent will bid for no lessthan 1 Mbps. Even
if you want more than 1 Mbps, your agent will bid for bandwidth in increments of 1 Mbps—nbidding for
1.5 Mbps will not be possible.
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Traffic-Based Bidding
Each valuation window has a Traffic-based tab.

If you activate Traffic-based bidding (Figure 27), 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 measures at
the interval you set in the Meas. Window field. Merkato uses this peak five-minute interval asthe 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 is that 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 allocation and you would never be able
to increase your allocation beyond this value. Set your Quantity Margin to the maximum expected jump of
traffic within afive-minute period.

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
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 settingsCIthey never increaseit.) Note
that the “Max Qty Requested” value only changes the initia bidding point. Should your offered bid price
be insufficient to get that amount of bandwidth, your agent may use your pre-determined val uation curve
below that value (unless you are using alinear 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.

= Currest Valualtion

Valuglion Trafc-based | Quick Resporse |

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

Figure 27: A Valuation Window Showing
the Traffic-based Tab
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Example

In theillustration (Figure 28) 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.

.................... rmeasured traffic
quantity agent bids for
30 minube Time Window (6 S-minute increments
Peak measured traffic from previous window

With a 30 minule Time Window, avery 5 minules
the agent checks the traffic for the previous 30
minuias_ looking for the peak. The agant bids for
the peak measured fraffic plus the Cuantity
Margin.

quantity

e m.| } Qty. Margin

g e
e
R
LA ® L

T T L . L . T B T N LN L
Tha process is epaated avery 5

minutes—hMerkato bids at the peak traffic rate

msasurad during the past Time Window. A5 the

Time Window moves up, older peaks pass out of

the window.
A 7 City. Margin
I—_I;,:,_, +HQty. Marg
T T 2 T o __a,_."illru'll.r-l
_ Tima Wirdaw 2 W7 00 pask
el up

—r ¢ ¢ °§ ¢ & & & & 0 & Timeg?

T

T

Figure 28: Traffic Based Valuation
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Quick Response Bidding

The Quick Response tab (see Figure 29) 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 28).

Note: Est. Peak Traffic cannot 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 28). 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.

If, during the Time Window, Merkato does not detect traffic above the Traffic Threshold, the display
returns to Ready. The agent resumes Traffic-based bidding. This continues until the next time Quick
Response is triggered.

T Current Vakialion

Valuation | « Trafic-based * Quick Response
= b
TralTic Threskok]
Mhps
b= ol Resdy o
B Rrack
E&l. Paak Trac
B Ergaged
[t}
|EIIIIII
Apply

Figure 29: A Valuation Window Showing
the Quick Response Tab
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The signals mean the following:

Not Ready: Quick Vauation has been engaged, but there has not yet been a Time Window during which
al traffic is below the Traffic Threshold. If a Traffic Window ends with no traffic above the treshold, the
signal returns to Readly.

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.

There is no guarantee of getting an amount of bandwidth equal to your estimated peak traffic. There are
two reasons for this:

¢ The Estimate Peak Traffic may exceed the amount the Seller is offering.

e The Estimate 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 30 shows normal Traffic-based buying.

maagunsd Iralfic

quantity agent bids fior

quanity

timia

Figure 30: 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 31.

mizasuned traffic
quantity agant bids fior
Traffic Threshokl

- Est. Paak Traffic

Cuantiby

Est. Peak guartity
o}ty Margin

Measured iraffic reactes threshold

wb

lim

Figure 31: 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 shownin

Figure 32.
——  measured traffic
%‘ quantity sgent bids for
E‘ . e | @it Thirgshiokd
e gt Pigak Traffic
Esi. Peak guantity - Tirne WWirdaw

Measured iraffic reactes threshold

R

o

BN L —

lirmes

Figure 32: 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 istriggered again, as shown in Figure 33.

mieasiured traffic
= muartity agent bids jor
§| | = = — Trame Threshold
=
= Esl. Paak Traffic
Tima Windory Time= Wrgiow |
_I_—_—_—_— — — — — — —
| e afe-bared badeg
ma

Figure 33: Normal Bidding Resumes After Merkato Finds That All Traffic Was Below the Threshold
For the Duration of the Time Window

InvisibleHand Networks, Inc Buyer’s Reference Manual 35



Budget Valuation

The Budget valuation (shown in Figure 34) has a single configurable parameter—the “ budget,”
which isthe total amount you are willing to pay for any amount of bandwidth.

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.

InvisibleHand Networks, Inc Buyer’s Reference Manual
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Figure 34: The Budget Valuation Window
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The graph in Figure 35 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 1/500 of the amount
available. Your agent will continue to offer your entire
budget for amounts as small as 1/500 of what is being
offered, before it finaly gives up and lets itself receive
no allocation.

Unit Price

Unsuccessful Bid

Next Bid

Constant Total Cost
(Unit Price * Qty)

Market Price

v

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

Figure 35: Graph Showing the Budget Valuation
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Budget Valuation with Limits

The Budget Val uation with Limits is the one most commonly used, and the only valuation currently
supported by the Wizard configuration application. (See Figure 36.) There are three parameters that
determine the bidding behavior for this valuation:

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

e Max Qty—The maximum amount of bandwidth you desire

e Min Qty—The minimum amount of bandwidth for which you are willing to pay your
budgeted amount

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.

Three outcomes are possible:
= The agent receives the requested amount of bandwidth at the market price set by the lowest
successful bidder.

= Theagent isthelowest successful bidder and receives a portion of the requested amount.

= Theoffered bid price isless than the market price and the agent does not receive an
allocation this round.

There are advantages to this valuation:

* By restricting the amount of bandwidth initialy requested, you will make
bandwidth available for lower bidders who would set the market price. Theresult is
that you pay less than your budgeted amount for the bandwidth you receive.

» By setting alower boundary on bandwidth desired, you do not offer your full budget for avery

= Biiyer LETE T R TR T T T _-.dﬂ.lﬂl

Fibe Weew Geleclion Valualion Sralegy Stalus: Help

% [ ‘:} » Einirsy Oy Ong
Souane Root Valuahon

* Huwdgel valualion with Limigs
Logarithmic Yakuation
Limear Valuahaon
Bisdgel Valuation
Farabolic Yaluation
Fuscly et alwatinn wiils | imis

o Corment Yalustion

waluaton ] Traffic:based | Guick Response |

Figure 36: The Budget Valuation With Limits
Window

small amount, should bidding become very aggressive. Of course, you run the risk of receiving no

allocation of bandwidth at al 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 1/500 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 1/500 of the maximum.
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If you specify “All” inthe Max Qty field, and the Seller offers alot of bandwidth, the minimum bid may
be very large. If you have no maximum, and the Seller offers 500 Mbps in the Merkato auction, your agent
will bid for no lessthan 1 Mbps. Even if you want more than 1 Mbps, your agent will bid for bandwidth in

increments of 1 Mbps—nhbidding for 1.5 Mbps will not be possible.

Linear Valuation

The Linear valuation (formerly called the Inelastic valuation) should only be used in unique situations.
(See Figure 37.)

With a Linear 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 resultsis 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 all ocation.

Two configurable parameters determine the behavior of the Linear valuation.
e “Qty” setsthe maximum quantity desired. Your agent initialy bids for this amount, and, if

it isunsuccessful, 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 guantity desired. The unit price that your agent will offer initsbidsisthe
“Vaue” 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.

2 fuper puonisiot gacage 101 x|

File ‘View Eelection Valustion Siralemy Salus  Heig

= T o Ehire Cnli Oina
B W y

Souane Rootvalushon
Buwdgel Valuation wath Limigs
Logarthmic WYakuation

Budget Valualion
Farabolic Yaluation

walyalion | Trafe-based | Guick Responss |

iy
Kbps
|I-E-I]I:LI i}
ke
Fenonth
|'| nn.n

Figure 37: 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
budget valuation, but it bids at a reduced overall cost as the market price rises. In other words, as
the market price rises, the Square Root agent asks for less bandwidth than a similarly configured
Budget agent. (See Figure 38.)

The two configurable parameters for the Square Root val uation are maximum quantity (“Qty”) and
maximum value (“Value”). Set the maximum value to the maximum price you are willing to pay
should you receive al of the maximum quantity you specify. Configure the maximum quantity to
correspond to the maximum quantity you would like to be alocated. The maximum cost is aways
half of the “Value’ you enter, asindicated in the graph to the left of the numerical entry boxes.

= Buyer: hassom@spol -garage _.d_u]ﬂ

File “iew Geladion Valualion Eiralegy Stalus  Help

% [ ‘:} w ERirey Dy Oing

Budgel Valualion with Limiigs
Loganthmic Yakualion
Lirgar Vakdaison

Busdgel Valualion

Parabolic Yaluation

& Cemmant Valustion

Waluaion | Trafle-based | Quick Responss |

Figure 38: 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 bandwidth, but
progressively less aggressively for amounts above and below that amount. The Logarithmic
valuation bids according to a formula where the maximum price offered for bandwidth occurs at a
mid-point of the specified quantity, rather than at a maximum specified quantity. (See Figure 39.)

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

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

»  Set the maximum quantity to correspond to the greatest amount of bandwidth you
would consider obtaining. Note that your agent’sbid is zero at this point, soitis
impossible 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.

2 by gussomispal gaeage =10l x|

Fi ‘e Selection Valustion Sralegy Saus Heigp
' Bl Cnly Ona

—
Souane RootYalushon
Buwdgel Valuation wath Limigs
DGR I aialehn
| Lrmar Valbuabon
Budgel Valuation
Parabolic Yaluation

Ligar ikumic Yaluain

' Cumant Valuation
waluafion | Trafe-based | Quick Response |

o |

Figure 39: The Logarithmic Valuation Window

InvisibleHand Networks, Inc Buyer’'s Reference Manual 41



Set the maximum value to correspond to the desired maximum cost. The maximum out-of - _Logarithmic Valuation
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
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 40.

¥ Current Valuation

Waluation | Traffic-based | Quick Response I

Figure 40: The Logarithmic Valuation Set to Bid Most
Aggressively for 20 Mbps
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Parabolic Valuation

Parabolic valuation works like L ogarithmic valuation, but with adifferent formula. Use this
valuation if you want to bid more aggressively for a certain amount of bandwidth, but
progressively less aggressively for amounts above and below that amount. The Parabolic valuation
works such that the maximum cost offered for bandwidth occurs at a mid-point of quantity, rather
than at a maximum specified quantity. (See Figure 41.)

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 value you place on
bandwidth (maximum value “Vaue”) creates a curve. The agent bids based on the relationship of
that curveto athird factor, the market rate. The agent reacts based on where the market rate
intersects the curve on the graph.

You might want to set the maximum quantity based on one of two possible criteria:
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.

Set the maximum quantity to place the peak cost bid at a desired quantity. The peak cost bid will be
offered at 50% 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 20/0.5 = 40 Mbps.

= Huyer: ossomilepol -guarsge
File Weew Geleclion Valuslion Eralegy Sialus  Halg

=101 x|
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Loganthemic Vakualion
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&
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Figure 41: The Parabolic Valuation Window
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The maximum out-of-pocket cost will be 50% of the value you set, as indicated by the graph.
Continuing the previous example, if you are willing to pay up to $200 per Mbps (per month) for the 20 = Curresd Vahiation

Mbps you desire, thisisatota cost of $4,000 per month. The value you set is $4,000/0.5 = $8,000, as vahiation | v Trafic-based] Quick Response|
shown in Figure 42.

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

Appiy

Figure 42: The Parabolic Valuation Set to
Bid Most Aggressively for 20 Mbps

InvisibleHand Networks, Inc Buyer’s Reference Manual 44



Strategy Overview

Once you have configured your valuation (see page 24) you must configure how
you want your agent to use that information. There are two strategy options for use
in the Spot market: Automatic and Manual.

You may view and select strategy settings independently of each other, though only
one at atime can be the current strategy. (See Figure 43.)

If you wish to view multiple strategies on the desktop, de-select the “ Show Only
One” option.

Select the active strategy by selecting the “ Current Strategy” radio button at the top
of each Strategy window. Clicking this button activates that strategy and de-
activates the other strategy. A green arrow in the menu-bar list also indicates the
current active strategy.

Automatic Strategy

The Automatic strategy is most commonly used. It begins by bidding as specified by
your valuation settings. If the agent doesn't obtain this amount of bandwidth it bids
again, if permitted by the valuation, at an incrementally higher unit price. It adjusts
the amount of bandwidth requested to agree with the value you place on the
bandwidth. This process continues until either the agent receives the amount it
reguests or it cannot meet the current market price due to limitsimposed by the
valuation settings.

Thetwo display fields in the Automatic Strategy window show the current bid
quantity on the left and unit price on the right.

& Buyer: doc-buyerl@spot-garage

File “iew Selection waluation Strategy Status Help

=101 x{

=2>m 4 me

Manual Strateqy Ao Strateoy

" Current Strategy { Current Strategy

urrent Bid
urrent Bid
hibips Srmanthibps

0.0 |6.67

Mbps

fimonthitbps

fo.0

G.67

Figure 43: Both Strategy Windows

& Buyer: doc-buyerl@spot-garage

File View Selection Valuation Strategy Status

Help

IWEEIE ‘} E § vjuw@nly@ne

Auto Strategy

J = Auto Strat
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Mhbps Fmonthibps
0.0 GE.GT

Manual Stratedy
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Figure 44: The Automatic Strategy Window
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Manual Strategy

Manual strategy ignores the valuation settings completely and allows 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 a take-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 valuein 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 % v 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 45: The Manual Strategy Window
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News Windows

The News window provides rea -time status of your Merkato agent. It is al x
useful when you want to get a quick summary of marketplace conditions o urer' - Dssu'“"s'm garae — =10l x|
and confirm the state of your agent File Wiew Selection Valuation Strategy RSEI0ES Help
= | Bid Histary
X\éhm your agent is disconnected, you see a News display similar to Figure |_'F' > 0 ";} EI L} [ News
) | Auction Table
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
Jﬂxllucatinn 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
information on activity between your agent and the Resource agent (which
conducts the auction).

Figure 46: Selecting the News Window
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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.

(See Figure 47.) ~Allocation ~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 [49.51 50

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 47: 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 allocationsinto real allocations. This occurs during a“ pause” period.
The pause period is indicated by several changesto 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 48).

Allocation

-Allocation r Time Since;

Mbps Smonthibbps
j49.41 |50

Reservation Agent

Buying areservation 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 Figure 48: The Allocation Window When an
reservation. There is no additional fee. 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 TS —— =101 x|

them via separate Resource Agents. Bandwidth is pre-assigned to each of these markets, so reservations do Flla View BSelaction Velusiion Evalegy Sialus Halp

not take bandwidth from the Spot market or vice versa. = ' '
Sp =>-@04¢ Be

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

marketplace, taking into account quantities currently being allocated to other reservation buyers. (See {3 msource-spotnt =

Figure 49.) Capacity

Mops
n

Figure 49: The Resource Window
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Capacity Graph
The capacity graph shows the bandwidth capacity available to be reserved. (See Figure 50.) The capacity |IEERIEELL

available is shown as ayellow line on the graph. Existing reservations are shown in blue. Note that you | — | Retanal
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 a reservation 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 51.)

Capaciy Graph

| st | pseErEl Figure 50: The Capacity Graph

Figure 51: Scale Selection on the Capacity Graph
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Reservation Strategy

The Reservation Strategy window lets you create a reservation. (See Figure 52.) 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:
S (| | e N s | 3
£ end Sme of @ meenalion: (2002 June 28,100 =
Erwid Tieme
Yiear Maonth: Dy Howr,  Min;
= 2002 = une =lla =] |i1 =] [0 =]

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

Respreahnn
Mbps mort

Figure 52: 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 | eft.

End time of a reservation: 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 left.

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 at 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, Merkato attempts to determine your intent and present an equivalent valid date. If thisis
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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 | eft.

Sart time of areservation: Letsyou 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 cal culated duration of your reservation. (The units for
these fields match those selected in the Units window.) To complete your desired reservation profile,
enter your desired amount of bandwidth and click Get Quote. A pop-up confirmation window

appears, shown in Figure 53:

This confirmation form indicates;

e Theamount you have requested
* Theend date and time of your reservation
e 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 al 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

& Merlato x|

@ YWie are pleased to accept your reseration
af 1.0 Mbps, for resource demao-res
to start immediately and end at:
2024102 14:10
for a total cost of $0.32.
fou may terminate your reservation at
any time for a cancellation fee of 1 0%
of the remaining amount you swould have
paid under this agreement.

| Refuse |

Figure 53: The Reservation Confirmation
Box

InvisibleHand Networks, Inc Buyer’s Reference Manual

52



If your reservation is for atime period that is too short, the following error message appears.

[ rerkats =]
a Resenvalion s 1o be i e e and 3t least five minules long.

e

| IO

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

@ medkata x|

e Bid refusad: neLinvisiblehand. merkalo. agenis BedEkc eplion: Rejecing bid: quaridty S00000.0 exceeds Tree capatity 38000.0.

(o

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 Fesenaiinns 1 b

(FI gure 54) uantits Price | Etad ] End ] Duration Cost
1 8 Mbps 387 7 SirnonthiW._ EV26i00 18.40 EDT ||1I254'I]? T2O0EDCT |00 monin _ [1.67 %

When you confirm your reservation it appearsin your Reservation LI B Sl TN T SR LR e M M S O 1 BT I T ¥

bl 'I)'/h R y ble | ap . Y o 20 Mbps 37774 Shmonih... GU2ai02 2200 EDT |R2TAZ 1942 EDT 003 monh  [16.75%

table. The Reservations table [ets you view and can 1.5 Mops 276,98 Shmonit. 5127002 1843 EDT |66z 1940 EOT (D03 month_ [13.61 %

reservations. 1.0Mbps 25651 Rmondhy,,, BN 1TAREDT |[Framd 12489 EDT |I] 13 month 343§
20 Mbps 2647 $nonthiW... GVZ02 18.43EDT 7AW 1649E0T 006 monih  [33.16%

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.

Careel Resenalion |

i

Figure 54: The Reservation Table

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 55):
The reservation cancellation confirmation screen indicates the following information:

e 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
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
not cancel your reservation, click No.

Merkato removes expired reservations from the Reservation table after their end time.
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[® You have regquested that the reseration

of 1.5 Mbps,
for resource "ga-resource-resyldl”
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he terminated immediately.

Your cancellation fee based on 10% of
the remaining amount you swwould have

paid is §1.249.
Do you wish to terminate
the resemation under these terms?

Figure 55: The Reservation Cancellation

Confirmation Box




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 i
onein Figure 56. m?fpfeHarﬂ

Lismmame |

Password |

_Logn |

Figure 56: 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 57).

The central portion of the window shows the Merkato
Agent. Thisis the express agent interface. Below this
areg, if you scroll down, are the agent status screens,
indicating recent allocations and market price.

To the right, the pull-down user interface menu alows
you to select the Wizard, Express, or Desktop interface.

The left portion of the page contains a navigation bar,
which provides accessto all pages of the portal:

Agent — (The page shown) contains the Express
agent interface, the user interface selection pull-
down, the allocation table, and market price
graphs.

Traffic — Contains Monthly, Weekly, and Daily
graphs of traffic associated with this user.

Char ge Reports— Opens an interface that
allows you to create queries into the Merkato
database. Using these tools you can determine
the ongoing cost of your bandwidth allocations.

Transaction Data — Opens a billing interface
that allows you to create queriesinto the
Merkato database, providing a history of
transactions for your account. The datais
downloaded as a spreadsheet file.

Version I nformation — For the Merkato and the

InvisibleHand

ol i,

L_“ — Slalus = gl T inactive

¢ Tigie Respuce | gerrrsounce-spatil =]

b bt Aepas Strabegy |5"uE"HHJ’, :J

b Tigupmolion £ats

i — Curmeni B 1 Valual

. I_'III.I.H'_"EL-ILLHI.- walushion uSgal vakiation

Documentaion — IUCIE T r—

¥ U Guids

* B i Fiin |.-.t,'|_ Mops

—— “aluahion Petax |:':5'| Maps
Parameters BudgetMax Value [1150 Fr—

F pax Cty = A

Bid 49 41 Mbps .35 1-."ml:lri:l'|"'~'|:~|:=|
Allocation 4941 Mbps 510 h'mnrﬂ:h'ﬂ:c:l
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Figure 57: The Express Interface in the Merkato Portal

database it uses, provides the version, build date, and installation date. Use this information to

determine what version of Merkato you are using.

L ogout — 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 isan HTML version of the Desktop interface, with some significant
differences:

» Itleavesyour agent in the garage and controls it remotely. Should you inadvertently close
thiswindow, it will make no different to your agent in the garage.

* Your screen isnot updated in real time. You must click the “Refresh” button to update
information in status displays.

The Expressinterface is meant to support advanced users who know what the fields mean and wish to
have a quick way to check agent status or make configuration changes.

You access the Express interface through the initial portal browser window. If your agent was active
and bidding from the garage, you will see awindow like Figure 58.

The Express agent doesn't allow the same functionality as the Desktop agent. It doesn’t support
creating or canceling reservations, traffic-usage based val uations, or manual bidding. You can make
these settings using the desktop agent and then make unrelated changes via the Express agent.

The two buttons at the bottom of the window control your communication with the Resource agent:

» Refresh updates the configuration and status fields in the windows without sending
configuration changes to the Resource Agent. Click Refresh to return the display to the last
saved configuration should you wish to erase changes made to the values prior to applying
them.

» Apply sends configuration changes to the Resource Agent.

Salus ' achve I inaciive
Resource | qo-rezource-zpatll =
Siralegy |-"-.|I_ Srmay ﬂ
Cument = .
- judges v aluatsn
;::"jiun | Budged Walustion =

i Gy | Wbps
Malualion Wam CHy |_ kbps
FHRMELSS o dgstMax Value [1050 $/enonth

F Max Gty = All
Bid 4941 MEpe 21,25 Simonihdbgs
Allgcation £ 41 hibps Ed Y'monihMbps
Linits IE' [month =] [Mops =)
Retesh | Apply |

Figure 58: The Express Agent Interface

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.

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

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

take effect.
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Resour ce — Selection list for the resource for which you are bidding. You must click Apply for
this selection to take effect.

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

Current Valuation — Thisis display of the valuation currently in use. Choices are the same asin
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 val uation 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 all parameters have
meaning for all valuations. If a parameter is not used, its value isindicated as a horizontal bar.

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

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

Units — The selections made in this window change the units displayed for all other windows. All
values are scaled to reflect the change in units. You need not click Apply for this change to take
effect.
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When your agent isinactive and not bidding from the garage, the Bid and Allocation rows are
missing, as shown in Figure 59.

Merkato Agent

Stalus T active ™ inactive
iﬂae.ul.ut:a | demo-spot =]
!Eﬂamay Auln Svatagy =]
aE':IEI:hh Logariibimic Yalwatsan
Waluation T
i | Logaritherac Yaluation |

Min Gty |: Mbps
"‘u'lluﬂ.lm Maw Gy |“'1 Mbps
Pararmeters] Budgst/Max Value ||nnr|n dollati

™ Max Oty = Al
{Linits dollar =] rrm:lrnh | mnps ﬂ
Fetesh | Apply |

Figure 59: The Express Interface in the
Inactive State

Error messages are displayed in the browser window, above the Express Interface area. (See Figure 60.)
| Roikoa e |

Auction rejecied.
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ahishiae E y
Flamms Bdn
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Figure 60: An Express Interface Error
Message
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Recent Allocations Table
The Recent Allocations table shows bandwidth allocated to
the current user and the amount charged for this bandwidth.
(See Figure 61.) Allocations are shown in order (sorted by
end date/time); most recent at the top. Confirmed
reservations are at the top, followed by the most recent Spot
market allocations. Each Spot market allocation entry
contains a summary of information for an hour, which
generally includes many auction rounds.

The columns are as follows:

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

« End Time-The end date and time for this allocation

Recent Allacations

Stait Ti e End Tima
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03-08-31 170040 | og-06-21 186000 | qe-saromst-poi] | [bopom | ge-peliedt o TR | DR
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Figure 61: The Recent Allocations Table

* 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 alocation. (For Spot market allocations, this
is 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, thisisthe

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 timeframes in the Billing page via custom queries.
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Traffic View

The traffic page shows the amount of data transferred through the

Merkato network control point by the data stream associated with - e s
this user. (See Figure 62.) Three graphs are provided to represent Liser Wiews

three time scales: e

» Daily graph showing 5 minute granularity

=
B

BiL5 p=r SECON
=

Weekly graph showing 30 minute granularity ¢ e

» Monthly graph showing 2 hour granularity

All three graphs are based on five-minute sampleintervals.
Merkato gatherstraffic satisticsin 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.

Wenkly Dragh (3 Mineie Aved g

LS e SECond

The green-shaded portion of the graph indicates traffic in the
incoming direction. Traffic indicated by the blue lineisin the
outgoing direction. If you are unclear which direction corresponds
to“in” and “out” with respect to your application, contact your
Merkato administrator.

Monilily Giaph @@ Houl Boesenagi)

AN Lipomesa” Sl ooy, 15 Jures (G0 150

RAE

Use the traffic graphs to help you decide how much bandwidth to
purchase on the spot and reservations markets. Often, the best
buying strategy is to buy what you normally use on the
Reservation market, then purchase additional bandwidth during

BITE i SEC0ded

weeh 23 weeh 31 sk T [

periods of burst demand on the Spot market. The traffic graphs can
also help you select the maximum desired quantity for your Spot
market valuation settings. Thereislittle performance
improvement, but potentially significant cost impact, when you purchase more bandwidth than you need.

Figure 62: The Traffic View
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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
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i) T m—
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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 x|
of the field. A pop-up calendar (Figure 65) appears from which you can select your start and end dates. [

|=-:'I:~'un'~_.r =] !:I:IIIIE =

B Mah Tk Wed W Fii Bel
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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 aresource on which to do billing queries.

LOAGTEST
BVELLMORES
AVELLIMEO

|

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

Figure 68:

Datails hai FGD6E14
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Figure 68: Sample Charge Report Set to Summary, Ordered By Day

If you select Ordered by Resource and Detailed and click Generate Report, the
view looks like Figure 67:
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Figure 67: 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 Generate Data, Merkato lets you download afile.

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

The seven columns are the following:

The following fields appear in the Transaction Data screen:

Start time of the allocation (mm/dd/yyyy

hh:mm)

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

Buyer Agent

Resource (the source of the bandwidth that was

sold)
Quantity

Price (in dollars per month per Mbps)
Cost of alocation (in dollars—the amount billed)
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Figure 69: The Transaction Data Selection Window
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From (mm/dd/yyyy): Enter the date you want the charge report to begin on.

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

charges to you will appear in the report.
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Figure 70: Sample Transaction Data Report
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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
individually.
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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

* Theability to react quickly to changesin a buyer’s valuation of the resource for sale

* Theability to support any number of bidders who may enter or leave the bidding at will

» Establishment of market mechanisms that create afair market price for bandwidth, benefiting both
buyers and sellers

»  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 generdly. 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

e Support for multiple buyers and one seller, aswell as multiple sdllers 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, biddersraise their bidsincrementally in
successive bidding rounds. Each bidder’s goal isto obtain theitem at the lowest price, which isthe price
just above what the second-place bidder iswilling to pay.

In an auction where many buyers are bidding for asingle item, a second price mechanismisaway 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 asingle 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
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maximum he or sheiswilling to pay. The seller gets essentialy 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 aprogressive second price auction, each bid consists of a unit price and the
guantity 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 isthe 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 tendsto turn &l bidders into winners, which leaves no basis from which to set the price.)

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 seller has 10 Mbpsto sell and that six bidders ) ;
are interested. Bids indicate the amount of bandwidth desired, as Unit Price
well as the unit price they are willing to pay. Let's assume that .

theinitial bids are these: $1004 oh

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

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

Bidder C: 3 Mbpsdesired at $50 unit price ($150 total)

Bidder D: 4 Mbps desired at $30 unit price ($120 total) $50f DI T

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

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

Bidders would be ranked according to their offers, as shown in $0 T=
Figure 71: 0 5 10 15 20 Quantity

The shaded area represents the amount of money the seller is , . . _ _
being offered (unit price times quantity). The green part of the Figure 71: Stacked Bids Received for Portions of 10 Mbps of Bandwidth Offered

shaded area at the left represents the amount offered by successful by Seller
bidders.
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It might be instructive to determine what the seller would receive had the seller simply taken the highest
initial offers. With 10 Mbpsfor 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.

The bid and re-bid cycle repeats until all bidders are satisfied with the amount of bandwidth received, and
their price, or have dropped out of the bidding.

Let’'s assume that the initial offersfrom all bidders are as before. All bidders are informed that the current
market priceis $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 atotal of $500 for the 10 Mbps of bandwidth, which is $300 less than he would have received by
simply accepting the initial offers. Fortunately for the seller, 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 thisif 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 increase in 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” sees he 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.
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Although al 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)

The graph, in Figure 72, shows the bids graphically, as
before:

The market price of $112.00 represents the amount all

$100

$50

$0
0

F I\HI:

5 10 15 20 Quantity

Figure 72: Auction Results Under Progressive Second Price Mechanism

bidders would have to offer in order that al are awarded bandwidth, but stay within their initial budget.

The sdller would receive $1120.00 for the 10 items.

All bidders are “winners’ and receive an amount of bandwidth proportional to their willingness to pay and

consistent with the bidding policies they established for their Merkato agents.
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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.

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

2. Reguesting less bandwidth will often lower the market price for everyone. In Merkato, market priceis
driven by demand. If al bidders begin their bidding by asking for al 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 a
bidder 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 auation with Limits to set a maximum quantity of 15 Mbyps,
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 as well.

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 isthat it makes the agent continue attempting to obtain as much
bandwidth asiit can, for the budgeted amount, as market pricesrise. This meansthat in extreme
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circumstances, a bidder could pay his entire budget for a very small amount of bandwidth. Under the
Merkato system, bidders who receive no allocation 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 a similar 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 same time.

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. Thisisan
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
astrategy. (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 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 might be to purchase the absol ute minimum amount
of bandwidth you require via a reservation and then use the Spot market to add additional
capacity if the priceis attractive or your needs increase unexpectedly.
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It is sometimes possible to guess a bidder’s valuation based on these entries shown in 4 30.81 :

the Auction Table. (See Figure 73).

» |fthe“rate’ (far right value) of a bidder remains constant, that bidder is most likely
bidding on a budget.
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Figure 73: The Auction Table




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

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 priceis lower than their offered price. Subtract this bandwidth from the
total the seller is offering.

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 val uation windows. To avoid
confusion, the names of the settings have been given in the formulas 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

e MinQty for the minimum quantity setting in the Budget-with-limits valuation
» MaxValuefor the Value setting in the valuation windows
The variablesin the equations are:

* Pricefor the unit price
* 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:

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

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

» Priceisspecified in currency per unit bandwidth per unit time (such as $¥Mbps/Month).
* MaxVdueisgivenintermsof 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 agents to offer the price they are willing to pay for arange of
available quantity, or use their agent to request a quote for a fixed-price bandwidth reservation. Sellers
configure their agents with a quantity of bandwidth for sale and a minimum price they are willing to
accept for that quantity.

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

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

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

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

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

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

Desktop agent: The Merkato application for buyers or sellers that runs on a Windows PC. Merkato
desktop agents bid for bandwidth from the user’s PC using a Java-based application. Alternatively,
Merkato agents can run as an application on a server, called the “ Garage.” Users can interact with these
remote agents through an HTML browser interface.

Express agent: The Merkato HTTP application for buyers or sellers that configures and obtains status
from Merkato agents running from a remote location. Accessing the agent in thisway is an alternative to
bringing the agent to the user’s desktop and using the Java-based interface. The Express agent is
accessible through the Portal.
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floor price: The lowest price the sdller will accept for bandwidth. The seller can establish the floor price
through the Seller agent.

garage: A server from which buyer and seller agents can bid when they are not actively bidding on a
user’s PC desktop. The garage is generally installed on the Merkato server, providing maximum
performance and reliability.

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).

market price: The price for something that buyers and sellers agree on. Merkato establishes a market
price for bandwidth during each Spot market auction round. There is afixed amount for sale, so as
demand increases, pricesrise. The market priceis reached when the cumulative demand of all the buyers
is exactly equa 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 IP bandwidth
in real time. Merkato means “market” in Esperanto.

Player: A buyer or seller in the Merkato auction.

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

progressive second price auction: The unique market mechanism by which Merkato allocates bandwidth
to potential buyers at an optimal market price. An auction is established, where each bid consists of a unit
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 lowest accepted bidder. (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. (Thisis the “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.
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PSP: See “progressive second price auction.”
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. Thisisan
automated process based on a rate sheet that the seller establishes in advance.

Resour ce agent: The application that manages the Merkato marketplaces, where bids are received and
alocations issued (the Spot market) or where price quotes for reservations are generated and accepted
guotes 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 a minimum price for that quantity. Buyer
agents then express what they are willing to pay for bandwidth in the form of bids, consisting of a unit
price and a quantity. Currently, there is no seller agent for the Reservation market, but one will be
supported in afuture release.

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
bidsrelative to other buyers.

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

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

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