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Introduction

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.

This document describes the Application Programming Interface that can be used to get
and set configuration information from a buyer or seller agent in a Merkato garage.

For a description of the theory and use of Merkato, see Merkato Buyer’s Reference
Manual and Merkato Seller’ s Reference Manual.

Merkato Agents and Markets

Merkato uses intellegent agents 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 a
range of available quantity, or with the reservation they want. Sellers configure their
agents with a quantity of bandwidth for sale and a minimum price for that quantity. Buyer
agents then express what they are willing to pay for bandwidth in the form of bids,
consisting of aunit price and a quantity.

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 allocation (by submitting another bid). When there is no more
bidding, the auction closes, and Merkato makes bandwidth allocations.

Merkato agents consist of Java modules that use XML, running on the Merkato server.
The Merkato interface, either HTML or Java, includes a system that manipul ates the
XML modules.

This document demonstrates how you should send HTML requests, containing XML
elements that can be handled by a Merkato server. Merkato interprets the XML elements
asfunction calls.

This description can be considered complete; Merkato supports no other XML elements.

Terminology in the XML API does not correspond to terminology in the current Merkato
GUI. The Glossary (on page 41) lists APl words with current terminology.

Throughout this document, terms shown in bold are to be replaced by values that you
select.
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Syntax
The Merkato server accepts XML input as a POST request to a Merkato “ access serviet.”
* Therequest parameter’ s name will be “call.”

* Therequest parameter’ s value is a <methodCall> element with some child
elements.

XML code should not contain white space between elements.
Following is an example of an HTTP request to Merkato.

POST / mer kat o/ access HITP/ 1.1

HOST: MERKATO HOST: HTTP_PORT (host nane and port of Merkato
server)

ACCEPT: text/htm, text/xm

CONTENT- LENGTH: vari es

cal | =<net hodCal | >
<action name="x-apply | Xx-view
garageURL="htt p: // HOSTNAME: HTTP_PORT/ nmer kat o/
gar age- nane/ "/ >
<Subel enents-wi t h-type-of -acti on/ >
<Buyerldentity nanme="nane" password="password"/>
</ met hodCal | >

As shown above, always address requeststo access under ner kat o:
HTTP: / /| MERKATO _HOST: HTTP_PORT/ mer kat o/ access

Among the child elements of <methodCall>, the <action> and <Buyerldentity> elements
are mandatory. (See “Authentication and Security” on page 32.). Other elements are the
XML that the Merkato garage could dispatch into a player (that is, a buyer or seller)
object’ s methods. (See “ Recognized Elements’ on page 4.)
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Usage

There are two types of actions you can perform:
= seeyour player’s current attributes via XML code (x-view)
= change your player’s attributes (x-apply)

For the first type of action, the user does not need to specify anything about what the
player should do; there are no method calls and any non-mandatory element is ignored.

For the second type of action, the user tells the player how it should change, using
method calls.

Theuser’'s choiceis encoded inthe <act i on> element’ s name attribute. The value of
this can should be either x- vi ewor x- appl y.

Other mandatory elements are encoded in the <Buyer | dent i t y> element.

To change the configuration of a player inside the garage, encode the method calls per
“Recognized Elements’ on page 4.

Example:

To see the player’s state use the following syntax:

cal | =<met hodCal | >
<action name=“x-view />
<Buyerldentity nanme="“Unane” password="Upasswd”/>
<I-- password in PLAIN TEXT -->
</ met hodCal | >

This method returns one of the following:
* theplayer's XML
* theplayer's XML and an <exception> element

* an<exception> element

Example:
This example changes the player’ s state:

cal | =<net hodCal | >
<action nanme=“x-apply”/>
<Buyerldentity nanme="“Unane” password="Upasswd”’/>
<l-- password in PLAIN TEXT -->
<USER s ELEMENT ON METHOD CALL>
</ met hodCal | >

This method returns either an <Exit/> element upon success or an <exception> el ement.
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Recognized Elements

This section lists al the currently supported method calls a player-object can take and the
values that the HT TP request parameters call.

The method calls are shown in the format that the garage understands. Y ou can use other
formats and let XSL transform it into this format. InvisibleHand does not provide XSL
code.

A <param> element’s “name” attribute is afixed value. Indents are shown inside
elements for ease of reading.

Summary

Player’s Strategy

Player’s Strategy

Use the following element to change the player strategy to St r at egy Nane.

<current StrategySel ect ed>
<param nane="“string” val ue="StrategyNane”/>
</current Strat egySel ect ed>

For Buyers, St r at egyNamne can be one of the following:

Manual Strategy | Auto Strategy | Reservation Strategy
For Sellers, St r at egyNanme can be one of the following:

Dynam c Seller Strategy | Static Seller Strategy

Not e: These sel ections are case sensitive and space
sensitive (additional spaces cannot be placed between
wor ds) .

Player’'s Type of Valuation

Use the following element to change the player valuation to Val uat i onNarne.

<current Val uati onSel ect ed>
<param nane=“string” val ue="Val uati onNane”/ >
</ current Val uati onSel ect ed>

Val uat i onName can be one of the following:

Budget Valuation | Budget Valuation with Limts |
Square Root Valuation | Logarithm c Valuation |
Li near Val uation

For standard Merkato equivalent terms, see the Glossary on page 41.
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Resource Agent Selection

The selection of the Resource Agent determines the marketplace from which the buyer
agent will bid. (Seller agents are dedicated to a single market.) Usethe following
element to change the Resource agent selection to RA- Nane.

Note that thisis atext string, not aURL.
<current Resour ceAgent URLSel ect ed>

<param nane=“string” val ue="RA- Nane"/>
</ current Resour ceAgent URLSel ect ed>

The supported value for both the param name and the value is a text string.

Possible values for the RA- Nane value are the names of the available resource agents for
the buyer. They can be obtained by viewing the player’s XML and reading them from the
ResourceAgentURL element.

Valuation Quantities

In the sample below, the element <par am nanme="AType" val ue="AvVal ue">is
interpreted as “a parameter of type ATy pe with thevalue Aval ue.”

To assign quantity values to types of valuations, use the following syntax.
<val uat i onChanged>
<par am nanme="string" val ue=*Val uati on Nane”/>
<Val uat i onEl enent >

<Quantity nanme="qmax”
di spl ayVval ue="quantity”
di spl ayUni t="quantity-units”/>

<l-- gmn, as below, if necessary for the
val uation type -->
<Quantity name="qm n"
di spl ayVval ue="quantity”
di spl ayUni t =“quantity-units”/>
<l-- “vmax”, as below, is replaced by “budget”,
depending on the valuation type -->

<Val ue nanme="vmax"
di spl ayVval ue=*val ue”
di spl ayUni t =" val ue-units”/ >

</ Val uati onEl ement >

</ val uat i onChanged>
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* Valuation Name can be one of the following:
Budget Vauation | Linear Valuation | Square Root Valuation | Budget Vauation
with Limits | Logarithmic Vauation | Parabolic Valuation

* ValuationElement is the programmatic label for the valuation. It must match the
Valuation Name. The following table shows the ValuationElement labels for the
supported valuations

Valuation Name ValuationElement
Budget Valuation BudgetV aluation
Linear Vauation LinearValuation
Square Root Valuation RobertsValuation

Budget Valuation with Limits | BoundedBudgetV aluation

Logarithmic Valuation LogarithmicValuation

Parabolic Valuation ParabolicValuation

e quanti ty isthe maximum quantity the buyer agent requests in the valuation.
Each type of valuation uses this value differently. Enter it as a positive red
number

* Quantity-units may be: kbps | Mbps | Gbps

» Eachtypeof valuation usesval ue differently. In valuations without *budget” in
its name, it is the positive real number corresponding to the maximum amount
that the user iswilling to pay for the maximum guantity requested. It is also used
to refer to the budgeted amount, for valuations with “budget” in their name.

e val ue-units areexpressed in terms of currency units per unit time.
o Currency unitscanbe: c|$
o Ti me unitscan be: min | h|day | month

For exanple “$/ nmonth” would be a valid entry for
val ue-units

InvisibleHand Networks, Inc. 7
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Example 1 (Square Root Valuation):
<val uat i onChanged>
<param nane="string" val ue="Square Root Val uation"/>
<Robert sVal uati on>
<Quantity name="qmax"
di spl ayVval ue="50" di spl ayUni t ="kbps"/>
<Val ue nane="vnmax"
di spl ayVval ue="900" di spl ayUnit="$%$/nonth"/>
</ Robert sVval uati on>
</ val uat i onChanged>

Example 2 (L ogarithmic Valuation):

<val uat i onChanged>
<par am nanme="string" val ue="Logarithm c Valuation"/>
<Logari t hm cVal uati on>
<Quantity name="qmax" di spl ayVal ue="100"
di spl ayUni t =" Mops"/ >
<Val ue nane="vmax" di spl ayVal ue="700"
di spl ayUni t ="c/ day"/ >
</ Logarithm cVal uati on>
</ val uati onChanged>

Example 3 (Linear Valuation):

<val uat i onChanged>
<param nane="string" val ue="Li near Valuation"/>
<Li near Val uati on>
<Quantity name="qmax" di spl ayVal ue="150"
di spl ayUni t =" Gops"/ >
<Val ue nanme="vmax"
di spl ayVval ue="500"
di splayUnit="$/h"/>
</ Li near Val uati on>
</ val uati onChanged>

Example 4 (Budget Valuation):
<val uat i onChanged>
<param nane="string" val ue="Budget Val uation"/>
<Budget Val uat i on>
<Val ue nane="budget"
di spl ayVval ue="17" di splayUnit="3$/m n"/>

</ Budget Val uati on>

</ val uat i onChanged>

Example 5 (Budget Valuation with Limits):
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<val uat i onChanged>
<par am nane="string"
val ue="Budget Valuation with Limts"/>
<BoundedBudget Val uat i on>
<Quantity nanme="qmax" di spl ayVal ue="200"
di spl ayUni t =" Mops"/ >
<Quantity name="gm n" displ ayVal ue="170"
di spl ayUni t =" Mops"/ >
<Val ue nanme="budget" di spl ayVval ue="2000"
di splayUnit="c/mn"/>
</ BoundedBudget Val uat i on>
</ val uati onChanged>
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Note;

Traffic-Based and Quick-Response Parameters

Changing parameters for Traffic-Based and Quick-Response val uation works the same
way as changing parameters for valuation quantities. The elements are part of the call to
change the valuation.

Y ou cannot change the type of traffic feedback by using the API. Y ou can alter the
parameters for the current traffic feedback feature assigned by the administrator.

For a complete description of Traffic-base Valuation and how to useit, see Merkato
Buyer’ s Reference Manual.

Traffic-Based Extension to Valuation

To configure Traffic-Based valuations (val uations whose attributes depend on measured
traffic), use the following syntax, which is an expansion of the ValuationElement syntax.

<val uat i onChanged>
<par am nanme="string" val ue="Val uati on Nane"/>
<Val uat i onEl enent >

<Quantity name="qmax"

di spl ayVval ue="quantity"

di spl ayUni t="quantity-units"/>
<Val ue nanme="vnmax"

di spl ayVval ue="val ue"
di spl ayUni t ="val ue-units"/>

<Traf fi cVal uati onMbdul at or
dat aCol | ector="Traffi cDat aCol | ect or”
active="[true|false]”/>

<Dur ati on name="neasur edTi neFr ane”
di spl ayVal ue="ti ne-frane”
di splayUnit="tinme-units”/>

<Quantity name="margin”
di spl ayVal ue="quantity-margin”
di splayUnit="quantity-units”/>

</ Traf fi cVal uati onMbdul at or >
</ Val uati onEl enent >
</ val uati onChanged>

* Val uati onEl ement, quantity, quantity- units, value, and value-units are
expressed as for the simple valuation.

» The active parameter activates and deactivates the Traffic-Based valuation.
Possible values are the strings true and false.
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* time-frane isthe TimeWindow. The agent continuously measures the
amount of traffic you generate. For determining the peak traffic, the agent
examines past traffic as far back as the time-frame value. Possible values must be
positive, with a minimum value of 6 minutes.

e quantity-marginistheamount of bandwidth the Buyer agent attempts to
obtain above the amount of the measured peak. Positive or negative number are
allowed for this value. Negative numbers are allowed to compensate for active
reservations which contribute to the total bandwidth allocation received. In
genera, for the feature to take effect, the measured traffic peak plus the quantity
margin should be lower than the gmax of the selected valuation.

e Quantity-unitsandtinme units aretheunittypeinwhich the quantity is
expressed. Possible values are as follows:

o Quantity-units can be: kbps | Mbps | Gbps
0 Time-unitscan be: min|h|day | month

InvisibleHand Networks, Inc. 11
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Quick Response Extension to Traffic-based Valuation

To configure the Quick Response extension to traffic-based valuations, use the following
syntax, which is an expansion of the ValuationElement syntax, shown above.

For Quick Response, the expression TrafficValuationModulator (in Traffic-Based
Valuation code) is substituted with QuickResponseTr afficValuationModulator. The child
element is the Quick Response parameters.

To configure Quick Response valuations, use the following syntax, which is an expansion
of the Traffic-Based syntax.

<val uat i onChanged>
<par am nanme="string" val ue="Val uati on Nane"/>
<Val uat i onEl enment >

<Quantity name="qmax"
di spl ayVval ue="quantity"
di spl ayUni t="quantity-units"/>

<I—add gm n as above if supported-->
<Val ue nanme="vmax"

di spl ayVal ue="val ue"
di spl ayUni t ="val ue-units"/>

<Qui ckResponseTr af fi cVal uati onModul at or
dat aCol | ector="Traf fi cDat aCol | ector”
active="[true|false]”/>

<Dur ati on nanme="neasur edTi meFr ane”
di spl ayVval ue="ti ne-frane”
displayUnit="tinme-units”/>
<Quantity name="nmargi n”
di spl ayVal ue="quantity-margi n”
di splayUnit="quantity-units”/>
<Quantity name="t hreshol d"

di spl ayVval ue="t hr eshol d"
di spl ayUni t="quantity-units"/>

<Quantity name="esti mat edPeak"
di spl ayVal ue="esti mat ed- peak"
di spl ayUni t="quantity-units”/>

</ Qui ckResponseTr af fi cVal uati onModul at or >
</ Tr af fi cModul at or >
</ Val uat i onEl enent >
</ val uati onChanged>
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* Val uati onEl ement, quantity, quantity- units, value, and value-units are
expressed as for the simple valuation.

» The active parameter activates and deactivates the Traffic-Based valuation.
Possible values are the strings true and false.

e time-frane isthe Time Window. The agent continuously measures the
amount of traffic you generate. For determining the peak traffic, the agent
examines past traffic as far back as the time-frame value. Possible values must be
positive, with a default minimum value of 6 minutes.

e quantity-marginistheamount of bandwidth the Buyer agent attempts to
obtain above that of the measured peak. Any number is allowed for thisvalue. In
generad, for the feature to take effect, the measured traffic peak plus the quantity
margin should be lower that gmax of the selected valuation.

e Quantity units and tinme units aretheunittypein which the quantity
and time is expressed. Possible values are as follows:

0 Quantity units can be: kbps | Mbps | Gbps
o Timeunitscan be: min|h|day | month

* threshol disthetraffic value that engages Quick Response. Possible values
are positive numbers.

» esti mat ed- peak isthevauethat is used in the calculation for desired
guantity when Quick Response is engaged. Possible values are positive numbers.

Unit Values

Units selections change the screen display units for currency, time, or quantity.
Use the following syntax:
<uni t Sel ect ed>
<param nanme=“string” value=*UUnit”/>
</ uni t Sel ect ed>

To change avalue of a particular set of unitsto the value of U- Uni t , you do not need to
specify whether the U- Uni t iscurrency, time, or quantity.

Thetype (“name’) of U- Uni t isawaysstri ng.
Permissible values for U- Uni t are:

Quantity: kbps | Mips | Gops
Currency: ¢ | $
Time: mn | h | day | nonth

InvisibleHand Networks, Inc. 13
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Starting the Player

To start the player inside garage, use the following syntax:
<st art Request ed/ >

Stopping the Player

To stop the player inside garage, use the following syntax:
<st opRequest ed/ >

Reservations
Y ou must send two callsto place areservation. Thefirst call, the request call, returns a
reservation price quotation. The second call, the confirmation call, accepts the quotation.

Y ou can create a function that handles both the request call and the confirmation call in
one procedure. The function must require the user to specify a maximum price to accept,
and then eval uate the return from the request call to check that it does not exceed the
user’s maximum.

Request a Reservation
To submit arequest for areservation, use the following syntax,
<bi dSubmi tt ed>

<Reservati onBi d>

<ReservedQuantity nane="quantity"
di spl ayUni t ="quantity-units"
di spl ayVal ue="quantity">

<Ti me nane=“start”

year ="year"
mont h="rnont h"
day="day"
hour ="hour"

mn="mn"/>

<Dur ati on nanme="duration"
di splayUnit="time-units"
di spl ayVal ue="duration"/>

</ ReservedQuantity>
</ Reservati onBi d>
</ bi dSubm tted>

e TheTi me element with nane="st art " represents the start date for the
reservation. For the Time element, possible values are limited to avalid date in
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the future starting five minutes after confirmation. Alternatively, the year, month,
day, hour, and min fields can be replaced by asingle time="now” field, which
begins the reservation immediately after it is confirmed.

* quanti ty isthequantity requested in the reservation, possible values are
positive numbers. Possible valuesfor quanti t y-uni t s are:
kbps | Mops | Gops.

e durati on istheduration of the reservation. This value may have to be
calculated to achieve adesired end date and time. Possible values are positive
numbers.

¢ Possible values for time-units are
mn| h| day | nonth.

The format for year, month, day, hour, and min are all numeric.
The following is an example of areservation request

<bi dSubm t t ed>
<Reservati onBi d>
<ReservedQuantity
di spl ayUni t =" Mops”
di spl ayVval ue="1"
name="quantity">
<Duration displayUnit="mn"
di spl ayVval ue="60"
nanme="duration" />
</ ReservedQuantity>
</ Reservati onBi d>

</ bi dSubnm tt ed>

Reservation Returned Quotation Values

Successful returned quotation values for requested reservations are the following.
(Returned values shown in bold. Text has been reformatted to improve legibility) :

InvisibleHand Networks, Inc. 15
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<Reservati onBi d sessi onl d="session-id"
confirnmed="fal se"
percent Cancel | ati onFee="percent"
type="bi d">

<Price nane="price"
di splayUnit="price-unit"
di spl ayVal ue="price"
val ue="raw price"/>

<ReservedQuantity nanme="quantity"
di splayUni t="quantity-unit"
di spl ayVval ue="quantity"
val ue="raw val ue" >

<Ti me nane="start"
year ="year"
nont h="nont h"
day="day"
hour =" hour "
mn="mn"/>

<Dur ati on name="duration"
di splayUnit="time-unit"
di spl ayVal ue="dur ati on"
val ue="raw durati on"/>

</ ReservedQuantity>

<Val ue nane="val ue"
di spl ayUni t ="val ue-unit"
di spl ayVal ue="val ue"
val ue="raw val ue"/ >

<Cost nane="cost"
di spl ayUni t="currency-unit"
di spl ayVval ue="cost"/ >

<Cost nane="fee"
di spl ayUni t="currency-unit"
di spl ayVval ue="fee-cost"
val ue="rawfee"/>

</ Reservati onBi d>

Many of the elements repeat the values that were sent in the request. Thisincludes
ReservedQuantity and Duration. The only difference in these elementsisthat an
additional “raw” field is added, which always has time units of millisec, quantity units of
kbps, and currency units of cents. For example, if the Price element shows displayUnit
value of “$/month/Mbps’, then the raw-price value for priceis represented in units of
“c/millisec/Kbps’. It isuseful programmatically if you wish to import the value without
parsing the displayUnits text to determine the units employed. (Note that display values
are often rounded to zero,whereas the raw values are always accurate).
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session-id is aunique numerical identifier for this quotation.

percent isanumber between 0 and 100. It represents the percent of remaining
cost of the reservation which will be charged if areservation is cancelled before it
isexpired — even if the reservation start time has not yet occured.

The Price element represents the unit price quoted for the desired bandwidth.
raw-priceis aways represented in units of “cents/millisec/kbps’. price-unitin
the Price element consists of units of currency per time per quantity, such as
“$/month/Mbps’. Vaid vauesfor each unit type are:

Quantity: kbps | Mips | CGops
Currency: ¢ | $
Time: mn | h | day | nonth

priceis apositive number represented in the displayUnit units

The Value element represents the cost per unit time quoted for the desired
bandwidth. Raw-valueis always represented in units of “cents/millisec”. value-
unit in the Price element consists of units of currency per time, such as
“$month”. Valid values for each unit type are:

Currency: ¢ | $

Time: min| h | day | nonth

valueis a positive number represented in the displayUnit units

The Cost element represents the total cost quoted for the desired bandwidth. raw-

cost isaways represented in units of “cents’. cost-unit in the Cost element
consists of units of currency, such as“$”. Valid valuesfor currency are:

Currency: ¢ | $
cost is apositive number represented in the displayUnit units

Thereis an additional Cost element wheref ee- cost representsthe fee
associated with the reservation and cur r ency- uni t s represents the currency
unit in which the feeis expressed (c or $). raw-feeisaways expressed in units
of cents. raw-fee should always be “0.0” asit is not charged at this time.

InvisibleHand Networks, Inc. 17
XML Application Programming Interface for Merkato 2.3



The following is an example of areturned reservation quotation (requested reservation
was for 1 Mbps for one hour). Text has been reformatted to improve legibility.:

<ReservationBid confirned="fal se"
per cent Cancel | ati onFee="10. 0" sessi onl d="56"
type="bid">

<Price displayUnit="$%/nonth/ Mops" displ ayVal ue="300. 0"
name="price" val ue="1.15740738E-8"/ >

<ReservedQuantity di spl ayUnit="Mops"
di spl ayVval ue="1. 0" nanme="quantity"
val ue="1000. 0" >

<Time name="start" time="now"/>

<Dur ati on di spl ayuUnit="nonth" displ ayVval ue="0. 0"
nanme="dur ati on" val ue="3600000. 0"/ >

</ReservedQuantity>

<Val ue di spl ayUnit="%/nonth" di spl ayVal ue="300. 0"
nane="val ue" val ue="1.15740738E-5"/>

<Cost displayUnit="3$" displayVal ue="0.42" nane="cost"
val ue="42"/>

<Cost displayUnit="3$" displayVal ue="0.0" nanme="fee"
val ue="0.0"/>

</ Reservati onBi d>

Request Failure
If the request for areservation fails, the returned element is the following:
<Excepti on nessage="expl anation"/>

expl anat i on isatext string describing the error that occurred.
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Reservation Confirmation

The call to confirm the reservation must use the ReservationBid element, which is

returned by the bid submission call:
<bi dConf i r med>

<Reservati onBi d sessi onl d="session-id"
confirnmed="fal se"
per cent Cancel | ati onFee="percent"
type="bi d">

<Price nane="price"

di spl ayUnit="price-unit"

di spl ayVal ue="price"

val ue="raw price"/>
<ReservedQuantity nanme="quantity"

di spl ayUni t ="quantity-unit"

di spl ayVval ue="quantity"

val ue="raw val ue">

<Ti me nane="start"

year="year"
mont h="nont h"
day="day"

hour ="hour"
mn="mn"/>

<Dur ati on nane="dur ati on"
di splayUnit="tinme-unit"
di spl ayVval ue="dur ati on"
val ue="raw duration"/>

</ ReservedQuantity>

<Val ue nane="val ue"
di spl ayUni t ="val ue-unit"
di spl ayVal ue="val ue"
val ue="raw val ue"/ >

<Cost nane="cost"
di spl ayUni t="currency-unit"
di spl ayVal ue="cost"/ >

<Cost nane="fee"
di spl ayUni t="currency-unit"
di spl ayVal ue="f ee-cost"
val ue="rawfee"/>

</ Reservati onBi d>
</ bi dConfi r med>
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Note: All returned values must match those in the reservation request quotation. All
fields in the returned quotation are not manditory, but it is harmless to include them.
Note that the order of the elements within a category, or the order of fields within an
element need not be identical to the returned quotation.

<bi dConfi r med>

<Reservati onBi d sessi onl d="56" confirnmed="fal se"
per cent Cancel | ati onFee="10. 0" type="hid">

<Value displayUnit="$/month" displayV alue="300.0"
value="1.15740738E-5" nanme="val ue" />

<Price displayUnit="3%$/nont h/ Mops"
di spl ayVal ue="300. 0" val ue="1.15740738E- 8"
nanme="price" />

<ReservedQuantity di spl ayUnit="Mops"
di spl ayVal ue="1. 0" val ue="1000. 0"
nanme="quantity">

<Dur ation displayUnit="nonth"
di spl ayVval ue="0. 0" val ue="3600000. 0"
name="duration" />

<Time tinme="now' name="start" />
</ ReservedQuantity>

<Cost displayUnit="$" displayVal ue="0.42"
val ue="42" nane="cost" />

<Cost displayUnit="$" displayVaue="0.0" value="0.0" nane="f ee” / >
</ Reservati onBi d>
</ bi dConfi r ned>

Note: Thereservation is confirmed by the bidConfirmed element. The
confirmed="false” field in the ReservationBid element must be |eft alone or omitted.

Reservation Confirmation Return Value

The return value will be <Success/ > if the confirmation was sent successfully to the
resource agent.

Reservation Confirmation Failure
If the reservation confirmation fails, the returned element is the following:
<Excepti on nessage="expl anati on"/>

expl anat i on isatext string describing the error that occurred.
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Result of x-view Action

Using a methodCall with the “x-view” action will result in the entire XML profile of the
player being returned.

Spot Market Buyer Profile

Most of the information returned when the XML for a buyer is viewed is the same as that
which can be set. Aside reading the current values of these parameters (which are
explained above), other information can be gathered about a buyer. Thisincludes:

* Inthe Buyerldentity element, you can determine the IP address and subnet mask
by which this buyer’ straffic isidentified.

* Inthe Bid element, you can determine the current unit price and quantity of the
current bid, as well as the extended value (price time quantity).

* Inthe Allocation section, you can learn the price, quantity and value (price time
guantity) of the bandwidth allocated to this buyer in the last auction (the
alocation isin effect during the auction in progress). Note that thereis also abid
“fee” displayed whose purpose is to prevent frivolous bidding. It isnot currently
charged to buyers, but is still calculated for reference.

For Spot Market players, atypical XML profile will look like this:
<?xm version="1.0" encodi ng="UTF-8" standal one="no" ?>

<Buyer activationDate="null" active="true"
cl ass="net . i nvi si bl ehand. ner kat 0. agent s. pl ayer .
Pl ayer | npl "

context="http://63.111. 138. 7: 8505/ ner kat o/ access"
news="Recei ved an allocation." revisionDat e="$Dat e:
2002/ 06/ 03 21:49:11 $" revisi onNunmber =" $Revi si on:

1.95 $">
<Buyerldentity name="buyer-A01" addresstype="ip"
desti nati oni paddress="" desti nati oni pmask=""

passwor d="YnV5ZXI t QTAx"
sour cei paddress="192. 168. 0. 1"
sour cei pmask="255. 255. 255. 255" >

<sessionl D id="14"/>

<TrafficDataCol | ector name="TrafficDat aCol | ector"
address="http://63.111. 138. 7: 8505/ ner kat o/
gr aph?command=neasure” direction="IN'
refresh="100000"/ >

<Trut hful Strategy nane="Auto Strategy"/>
<Manual Strat egy nane="Manual Strategy"/>
<Budget Val uati on name="Budget Val uation">
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<Val ue nane="budget" di spl ayUnit="$/nonth"
di spl ayVal ue="150. 0" val ue="5. 7870369E-6"/ >

<Qui ckResponseTr af fi cVal uat i onModul at or
active="fal se"
dat aCol | ector="Traffi cDat aCol | ector" >

<Quantity name="margi n" di spl ayUnit="Mps"
di spl ayVval ue="2. 0" val ue="2000.0"/>

<Dur ati on nane="measur edTi neFr ame"
di spl ayUni t ="nont h" di spl ayVal ue="0. 0"
val ue="1200000. 0"/ >

<Dur ati on nane="m nTi meFr ane"
di spl ayUni t ="nont h" di spl ayVal ue="0. 0"
val ue="360000. 0"/ >

<Quantity name="t hreshol d" displayUnit="Mops"
di spl ayVval ue="6. 0" val ue="6000.0"/>

<Quantity nanme="esti mat edTraf fi cPeak"
di spl ayUni t =" Mops" di spl ayVal ue="20. 0"
val ue="20000. 0"/ >

</ Qui ckResponseTr af fi cVval uati onMbdul at or >
</ Budget Val uat i on>

<BoundedBudget Val uati on nanme="Budget Val uation with
Limts">
<Quantity nanme="qm n" di spl ayUnit="Mps"
di spl ayval ue="1. 0" val ue="1000.0"/>

<Quantity nanme="qmax" di spl ayUnit="Mops"
di spl ayVval ue="10. 0" val ue="10000. 0"/ >

<Val ue nane="budget" displayUnit="$/nonth"
di spl ayVal ue="222. 0" val ue="8. 564814612E-6"/ >

<Qui ckResponseTr af fi cVal uat i onMbdul at or
active="fal se"
dat aCol | ector="Traffi cDat aCol | ector" error=""
status="of f" threshol dTi ne="1. 024072201E9" >

<Quantity name="margi n" displayUnit="Mps"
di spl ayVval ue="5. 0" val ue="5000.0"/>

<Dur ati on nanme="neasur edTi neFr ane"
di spl ayUni t ="nont h" di spl ayVval ue="0. 0"
val ue="360000. 0"/ >

<Dur ati on nanme="m nTi neFr ang"
di spl ayUni t ="nont h" di spl ayVval ue="0. 0"
val ue="360000. 0"/ >
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<Quantity nanme="t hreshol d" displayUnit="Mops"
di spl ayVval ue="1. 0" val ue="1000.0"/>

<Quantity nane="estimat edTraffi cPeak"
di spl ayUni t =" Mops" di spl ayVal ue="8. 0"
val ue="8000. 0"/ >

</ Qui ckResponseTr af fi cVval uati onMbdul at or >
</ BoundedBudget Val uati on>
<Robert sVal uati on nane="Square Root Val uation">

<Quantity nanme="qmax" di spl ayUnit="Mops"
di spl ayVval ue="100. 0" val ue="100000. 0"/ >

<Val ue nanme="vnmax" di spl ayUnit="$/nonth"
di spl ayVval ue="10000. 0"
val ue="3. 8580245999999993E- 4"/ >

<Qui ckResponseTr af fi cVal uat i onMbdul at or
active="true"
dat aCol | ector="Traffi cDat aCol | ect or"
error="">

<Quantity name="margi n" displayUnit="Mps"
di spl ayval ue="2. 0" val ue="2000.0"/>
<Dur ati on nanme="neasur edTi neFr ane"
di spl ayUni t ="nont h" di spl ayVval ue="0. 0"
val ue="1200000. 0"/ >
<Dur ation name="m nTi meFranme"
di spl ayUni t =" nont h" di spl ayVal ue="0. 0"
val ue="360000. 0"/ >
<Quantity nanme="threshol d" displayunit="Mops"
di spl ayVval ue="6. 0" val ue="6000.0"/>
<Quantity nanme="esti mat edTraffi cPeak"
di spl ayUni t =" Mops" di spl ayVal ue="20. 0"
val ue="20000. 0"/ >

</ Qui ckResponseTr af fi cval uati onMbdul at or >
</ Robert sVval uati on>
<Logarit hm cVal uati on name="Logarithm c Val uati on">

<Quantity nanme="qmax" di spl ayUnit="Mops"
di spl ayVval ue="50. 0" val ue="50000. 0"/ >

<Val ue nanme="vmax" di spl ayUnit="$/nonth"
di spl ayVval ue="500. 0" val ue="1.9290123E-5"/>

<Qui ckResponseTr af fi cVal uat i onMbdul at or
active="fal se"
dat aCol | ector="Traffi cDat aCol | ector" >
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<Quantity name="margi n" displayUnit="Mps"
di spl ayVval ue="2. 0" val ue="2000.0"/>
<Dur ati on nanme="neasur edTi meFr ane"
di spl ayUni t ="nont h" di spl ayVal ue="0. 0"
val ue="1200000. 0"/ >
<Dur ation name="m nTi meFrame"
di spl ayUni t ="nont h" di spl ayVal ue="0. 0"
val ue="360000. 0"/ >
<Quantity name="t hreshol d" displayUnit="Mops"
di spl ayVal ue="6. 0" val ue="6000.0"/>
<Quantity name="esti mat edTraf fi cPeak"
di spl ayUni t =" Mops" di spl ayVal ue="20. 0"
val ue="20000. 0"/ >

</ Qui ckResponseTr af fi cVal uati onModul at or >
</ Logarithm cVval uati on>
<Par abol i cVal uati on nane="Par abolic Val uation">

<Quantity name="qmax" di splayunit="Mps"
di spl ayVval ue="50. 0" val ue="50000. 0"/ >

<Val ue nanme="vmax" di spl ayUnit="$/nonth"
di spl ayVal ue="1000. 0" val ue="3. 8580246E-5"/ >

<Qui ckResponseTr af fi cVal uati onModul at or
active="fal se"
dat aCol | ector="Traffi cDat aCol | ector" >

<Quantity name="margi n" displ ayUnit="Mps"
di spl ayval ue="2. 0" val ue="2000.0"/>
<Dur ation nanme="neasur edTi neFr ane"
di spl ayUni t ="nont h" di spl ayVal ue="0. 0"
val ue="1200000. 0"/ >
<Dur ation name="m nTi meFranme"
di spl ayUni t ="nont h" di spl ayVal ue="0. 0"
val ue="360000. 0"/ >
<Quantity name="t hreshol d" displ ayunit="NMps"
di spl ayVval ue="6. 0" val ue="6000. 0"/ >
<Quantity nanme="esti mat edTraf fi cPeak"
di spl ayUni t =" Mops" di spl ayVal ue="20. 0"
val ue="20000. 0"/ >

</ Qui ckResponseTraf fi cVal uati onModul at or >
</ Par abol i cVal uati on>
<Li near Val uati on nane="Li near Val uati on">
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<Quantity nanme="qmax" di spl ayUnit="Mops"
di spl ayVal ue="45. 0" val ue="45000. 0"/ >

<Val ue nane="vnmax" di spl ayUnit="$/nonth"
di spl ayVal ue="100. 0" val ue="3. 8580246E-6"/>

<Qui ckResponseTr af fi cVal uat i onModul at or
active="fal se"
dat aCol | ect or="Traf fi cDat aCol | ect or ">

<Quantity name="margi n" displ ayUnit="Mps"
di spl ayVval ue="2. 0" val ue="2000.0"/>

<Dur ati on nane="nmeasur edTi neFr ame"
di spl ayUni t =" nont h" di spl ayVal ue="0. 0"
val ue="1200000. 0"/ >

<Dur ati on name="m nTi meFr ane"
di spl ayUni t =" nont h" di spl ayVal ue="0. 0"
val ue="360000. 0"/ >

<Quantity name="t hreshol d" di spl ayUnit="Mops"
di spl ayval ue="6. 0" val ue="6000.0"/>

<Quantity nanme="estimat edTraffi cPeak”
di spl ayUni t =" Mops" di spl ayVval ue="20. 0"
val ue="20000. 0"/ >

</ Qui ckResponseTr af fi cval uati onMbdul at or >
</ Li near Val uati on>

<Resour ceAgent URL nanme="Resour ce- A-
spot">http://63.111. 138. 7: 8505/ ner kat o/ Resour ce-
A- spot / </ Resour ceAgent URL>

<Sel ecti ons resour ceAgent =" Resour ce- A- spot "
strategy="Auto Strategy" val uati on="Budget
Valuation with Limts"/>

<Gar ageURL nane="spot -
garage">http://63.111. 138. 7: 8505/ ner kat o/
spot - gar age</ Gar ageURL>

<Units currencyUnit="$" quantityUnit="Mops"
timeUnit="nonth"/>

<Bi d sessionld="74" type="bid">

<Price nane="price" displayUnit="3$/nonth/Mps"
di spl ayVal ue="133. 72"
val ue="5.1590412721694115E- 9"/ >

<Quantity name="quantity" displayUnit="Mps"
di spl ayVal ue="1. 66" val ue="1660. 15625"/ >

<Val ue nane="val ue" di spl ayUnit="3%/nonth"
di spl ayVal ue="222. 0" val ue="8.564814612E- 6"/ >
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</ Bi d>

<Al | ocation all ocld="1029435927"
reservati onl d="1029435927" sessi onl d="74">

<Buyerldentity nanme="buyer-A0l" addresstype="ip"
destinati oni paddress="" destinati oni pmask=""
sour cei paddress="192. 168. 0. 1"
sour cei pmask="255. 255. 255. 255" >

<sessionl D id="14"/>
</ Buyer |l dentity>

<Sellerldentity nane="sell er-A"
princi pal i d="PRI NCl PALI D' >

<sessionl D id="21"/>
</ Sellerldentity>

<Price nanme="price" displayUnit="$/nonth/Mps"
di spl ayVal ue="133. 33" val ue="5. 1440328E-9"/ >

<Quantity name="quantity" displayUnit="Mps"
di spl ayVval ue="1. 66" val ue="1660. 15625"/ >
<Cost nane="fee" displayUnit="8$"

di spl ayVval ue="0. 0"
val ue="1. 5000000000000001E- 4"/ >

<Val ue nane="val ue" di spl ayUnit="3%/nonth"
di spl ayVval ue="4109. 35"
val ue="1. 5853989820312502E- 4"/ >

</ Al |l ocati on>

</ Buyer >

Reservation Buyer Profile

For Reservation buyers, the XML profile will look similar to the following (when thereis

no pending or active reservations):

<?xm version="1.0" encodi ng="UTF-8" ?>

<Buyer
context="http://63.111. 138. 7: 8505/ ner kat o/ gar age" >

<Buyerldentity name="buyer-Al10"
passwor d="YnV5ZXI t QTEwW"'
sour cei paddress="192. 168. 0. 10"

sour cei pmask="255. 255. 255. 255" addresstype="ip"/>

<Reservati onManual Strat egy nane="Reservati on
Strategy"/>
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<Resour ceAgent URL nanme="Resour ce- A-
reservation">http://63.111. 138. 7: 8505/ ner kat o/
Resour ce- A-reservati on/ </ Resour ceAgent URL>

<Sel ections strategy="Reservation Strategy"
resour ceAgent =" Resour ce- A-reservation"/>

<GarageURL name="reservati on-
garage">http://63.111. 138. 7: 8505/ ner kat o/
reservati on- garage</ Gar ageURL>

<Units currencyUnit="$" quantityUnit="Mps"
timeUnit="nonth"/>

</ Buyer >
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Viewing Active and Pending Reservations

The current active and pending reservations of the buyer can be extracted as child nodes
of the Buyer element, under the Allocation element. Fields are the same as described for
requesting and confirming reservations. Note that only the “quantity” and “value” of
these reservations is provided. To determine the overall cost, the “value’” must be
multiplied by the “quantity”.

<Buyer >
..... other tags .............
<Al | ocati on>

<ReservedQuantity nanme="quantity"
di spl ayUni t="quantity-unit" displ ayVal ue="quantity">

<Time nane="start" year="year" nonth="nonth" day="day"
hour ="hour™ m n="m n"/>

<Duration name="duration" displayUnit="tinme-unit"
di spl ayVval ue="duration"/>

</ ReservedQuantity>

<Val ue nanme="val ue" displayUnit="val ue-unit"
di spl ayVval ue="al | oc-val ue"/ >

<Cost nane="fee" displayUnit="cost-unit"
di spl ayVval ue="fee-cost"/>

<Al | ocati on/ >

<Buyer />

Example of Reservation Buyer View

If there are multiple active reservations, the Allocation element will be repeated for each
one, as shown in the example below. Note that information about the last requested or
submitted bid is given in the ReservationBid element as well.

<Buyer activationDate="null" active="true"
class="net.invisiblehand.merkato.agents.player.Playerlimpl"
context="http://192.168.100.44.8505/merkato/access’

news="Received an allocation." revisionDate="$Date: 2002/09/1921:36:56 $"
revisonNumber="$Revision: 1.101 $">

<Buyerldentity addresstype="ip"
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destinationipaddress="" destinationipmask="" name="buyer-01"
password="ZGthcGVsbA==""sourceipaddress="192.168.100.95"
sourcel pmask="255.255.255.255"/>

<ReservationM anual Strategy name="Reservation Strategy"/>

<ResourceAgentURL name="ga-resource-resv01">
http://192.168.100.44:8505/merkato/ga-resource-resv0l/

</ResourceAgentURL>

<ResourceAgentURL name="qa-resource-resv02">
http://192.168.100.44:8505/merkato/qa-resource-resv02/

</ Resour ceAgent URL>

<Selections resourceA gent="ga-resource-resv0l"
strategy="Reservation Strategy"/>

<GarageURL name="reservation-garage">
http://192.168.100.44:8505/merkato/reservation-garage

</ Gar ageURL>

<Units currencyUnit="$" quantityUnit="Mbps" timeUnit="month"/>

<ReservationBid confirmed="true" percentCancellationFee="10.0"
sessionld="56" type="bid">

<Price displayUnit="$%/month/Mbps" displayV aue="304.85"
name="price" value="1.17611879931E-8"/>

<ReservedQuantity displayUnit="Mbps" displayValue="5.0"
name="quantity" value="5000.0">

<Time name="start" time="now"/>

<Duration displayUnit="month" displayValue="0.0" name="duration"
value="900000.0"/>

</ReservedQuantity>

<Value displayUnit="$/month" displayVaue="1524.25" name="value"
value="5.8805939965500004E-5"/>

<Cost displayUnit="$" displayVaue="0.0" name="fee" value="0.0"/>
</ReservationBid>

<Allocation alocld="1033677704" percentCancellationFee="10.0"
reservationld="26562491" sessionld="56">

<Buyerldentity addresstype="ip" destinationipaddress=""
destinationipmask="" name="buyer-01"
sourcel paddress="192.168.168.95"
sourcel pmask="255.255.255.255"/>
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<Sellerldentity name="ga-seller01" principalid="PRINCIPALID"/>

<Price displayUnit="$%/month/Mbps" displayV alue="304.85"
name="price" value="1.17611879931E-8"/>
<ReservedQuantity displayUnit="Mbps" displayVaue="5.0"
name="quantity" value="5000.0">
<Time day="3" hour="20" min="37" month="0October"

msec="708" name="start" sec="4"
time="1033677424708" year="2002"/>

<Time day="3" hour="20" min="52" month="0October"
msec="708" name="end" sec="4" time="1033678324708"
year="2002"/>

</ReservedQuantity>
<Cost displayUnit="$" displayVaue="0.53" nhame="cost" value="53"/>

<Cost displayUnit="3%" displayVal ue="0.0" nanme="fee"
val ue="0.0"/>

<Value displayUnit="$/month" displayValue="1524.25" name="value"
value="5.8805939965500004E-5"/>

</ Al'l ocati on>

<Allocation alocld="1033677704" percentCancellationFee="10.0"
reservationld="26562486" sessionld="56">

<Buyerldentity addresstype="ip" destinationipaddress=""
destinationipmask="" name="buyer-01"
sourcelpaddress="192.168.168.95"
sourcei pmask="255.255.255.255"/>

<Sdllerldentity name="ga-seller01" principalid="PRINCIPALID"/>

<Price displayUnit="$%/month/Mbps" displayVaue="290.53"
name="price" value="1.120879994481E-8"/>
<ReservedQuantity displayUnit="Mbps" displayVaue="3.0"
name="quantity" value="3000.0">
<Time day="3" hour="20" min="36" month="October" msec="88"

name="start" sec="48" time="1033677408088"
year="2002"/>

<Time day="3" hour="22" min="36" month="0October" msec="88"
name="end" sec="48" time="1033684608088"
year="2002"/>

</ReservedQuantity>
<Cost displayUnit="$" displayVaue="0.0" name="fee" value="0.0"/>

<Value displayUnit="$/month" displayVaue="871.6" name="value"
value="3.362639983443E-5"/>

30 InvisibleHand Networks, Inc.
XML Application Programming Interface for Merkato 2.3



</Allocation>

<Allocation alocld="1033677704" percentCancellationFee="10.0"
reservationld="26562481" sessionld="56">

<Buyerldentity addresstype="ip" destinationipaddress=""
destinationipmask="" name="buyer-01"
sourcel paddress="192.168.168.95"
sourcei pmask="255.255.255.255"/>

<Sellerldentity name="ga-seller01" principalid="PRINCIPALID"/>

<Price displayUnit="%/month/Mbps" displayVaue="300.0" name="price"

value="1.15740738E-8"/>

<ReservedQuantity displayUnit="Mbps" displayVaue="1.0"
name="quantity" value="1000.0">

<Time day="3" hour="20" min="36" month="0October"
msec="728" name="start" sec="26"
time="1033677386728" year="2002"/>

<Time day="3" hour="21" min="36" month="0October"
msec="728" name="end" sec="26"
time="1033680986728" year="2002"/>

</ReservedQuantity>
<Cost displayUnit="$" displayVaue="0.0" name="fee" value="0.0"/>

<Value displayUnit="$/month" displayVaue="300.0" name="value"
value="1.15740738E-5"/>

</Allocation>
</Buyer>
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Authentication and Security

Every XML call isauthenticated. Each call contains the username and password of the
player being controlled:
<l dentity nane="nane” password="password”/>

The username and password are in plain ASCII text. They uniquely identify the player
controlled.

To ensure security to the user the call can be sent using SSL (Secure Socket Layer). This
ensures the privacy of the user information (password and player parameters). Merkato
supports SSL callsif the Merkato server is configured to enable SSL support.

Protection From Misuse of APIs and Server Overload

To avoid excessive load on the server due to misuse of the APIs, the server processes
only one request per session. All requests that reach the server while it isin the midst of
processing arequest are dropped.

For example, if an application sends requests to the servers without pausing, the server
drops al requests whileit is processing arequest. It logs an error, which identifies the
agent sending the excessive requests.
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Troubleshooting

Internally, Merkato only takes the <net hodCal | > element—the value of the HTTP
request parameter call. For the garage to respond, it has to know the following:

Areyou authorized? Include a <Buyerldentity> element.
What should the agent in the garage Include an <action> element.
do?
Should player'sinternal state be Encode the player with the elements listed
changed? in “Recognized Elements.”
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Error Handling

If the XML server encounters an error condition that prevents it from processing the
current request, it emitsatag. Thetagisan XML element:
<Exception name="text_string”/>.

The name in the tag depends on the type of error call. The text string provides a
description of the error encountered.

Client applications must be prepared to receive and handle the error tag at any time. The
client application can include logic for deciding whether to discard or retain the
information.

34 InvisibleHand Networks, Inc.
XML Application Programming Interface for Merkato 2.3



Software Development Kit

The software development kit contains:

e Thismanua in PDF format

* Perl Module for Controlling Merkato Buyer Agent via API, containing standard

files

In addition, you will need to obtain the following libraries and Perl modules:
* libraries:
0 expat (may be obtained from http://www.jclark.com/xml/expat.html)

*  perl modules: (may be obtained from http://www.cpan.org/)

(0]
(0]
(0]
(0]

Use the following commands to install a Perl module:

XML::Parser >=2.30
XML::Simple >=1.08
libwww  >=5.65
URI >=1.12

tar -zxvf modulename.tar.gz
cd modulename
perl Makefile.PL

make

make install (as root)

Use the following command to install a CPAN Perl module
perl -MCPAN -e ‘install XML::Parser’
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