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What is a pipeline?

For the purposef this paper,a pipelineis a metaphoifor a seriesof tasksor operationghatrunin sequenceln their
mostabstractform, pipelinesare madeup of pipes.Thesepipescanbetasks,processesactions,etc. Eachpipe hasan
input, a middle, and an output. The middle definition really depends on the context in which the pipeline exists.

Figure 1. What is a pipe and what is a pipeline?

For the moment pretendthe pipeis a realwaterpipe. This pipe might simply let waterflow from onesideto the other.
Alternatively, the pipe could havea large funnel systemat the input that actually collectsfallen rain water,and on the
outputsidetherecould be a bucket.Rain waterwould roll downthe pipe anddrip out of the otherendinto the bucket
for collection.We would thendefinethis pipe with a nameand possiblya description;the namecould be rain water

pipe and our descriptiona pipe that collects rainwater and drops it in a bucket. This is the most basic pipe--
somethingwith an input and an outputthat hassomethingflowing throughit. The middle alwaysexists,but may not
have a function.

Figure 2. Rain water pipe

We could add a heatedmiddle sectionto this rain water pipe, so asthe rainwaterrolls down the pipe it is gently
heated.The additionof this featuremakesit a different pipe, so we shouldrenameit andchangeits description.With
multiple pipes, it is possibleto put them togetherin a preferredsequencedo createnew combinations A seriesor
sequencef pipesshouldalso be namedand described Small pipesare madeinto small pipelines,which in turn can
become part of larger and more complex pipelines.

There are a few rules that make pipelines work:
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Pipes must have an input and an output

Pipes can not loop on to themselves

Pipes should always be as simple as possible

The middle of a pipe can have multiple parts if necessary
Pipes can have conditions

The input, middle and output of a pipe can have parameters

K K K K K K

So what has all this got to do with the future of the web?
If we changethe contextof our pipelineto a virtual pipeline (bearingin mind a pipelineis simply a sequencef
tasks) we end up with a easily definable tasks that work like building blocks.

Where did pipelines come from?

Unix pipelines
The history of pipelinesgoesbackto a systemcalledthe PDP-11 butwasfully exploitedin UNIX operatingsystemsn
1972.

The conceptwas broughtto Unix by DouglasMcllroy who useda similar physicalpipeline analogyto bring the
conceptto Unix. In Unix, eachprocesshasa setof inputsandoutputsknown as stdin and stdout. Theseare known as
standard streantlat connect the input to the output.

The introduction of standardstreamsrepresenteda major changein Unix---abstractionfrom devices.Before
standardstreamsthe differentlinks betweenow level devices suchasaccessinghe harddrive, hadto be programmed
explicitly. The abstraction allowed programmers to avoid writing low level C code.

From theWikipedia entry on Unix Pipeline

curl  "http://en.wikipedia.org/wiki/Pipeline_(Unix)" | \

sed 's/[fa-zA-Z]//g' |\

tr 'A-Z''a-zZ\n' |\

grep '[a-z]' |\

sort  -u|\
comm -23 - /usr/dict/words

¥ First, curl obtains theHTML contents of a web page.

¥ Secondsedremovesall charactersvhich arenot spacesr lettersfrom the web pageGsontent replacingthemwith
spaces.

¥ Third, tr changesll of the uppercasdettersinto lowercaseand convertsthe spacesn the lines of text to newlines
(each OwordO is now on a separate line).

¥ Fourth,grep removes lines ofvhitespace

¥ Fifth, sort sorts the list of OwordsO into alphabetical order, and removes duplicates.

¥ Finally, commfinds which of the words in the list are not in the given dictionary file (in this case, /usr/dict/words).

It is key to remembethateachoneof thesdinesor pipesis functionalandusefulby itself. For example curl takesa url
asaninput, grabsthe HTML pagein themiddle,thenmakest availableasa output. This outputis thenpassednto the
next pipe. It would be possible to change the pipe for example to something like this:

curl  "http://fen.wikipedia.org/wiki/Pipeline_(Unix)" >wikipedia.html

This outputstheresultsto afile calledwikipedia.html.lt might be moreusefulto havethe outputto file asanothermipe,
so this function could be used separately and dropped into other pipeline combinations.

Unix pipelinesare generallyeasyto follow, but are not particularly self-explanatoryHowever, thereis another
hugeadvantageo using a Unix Pipelinesyntaxover muddlingit into a monolithic program.The implementationof
Unix pipelinesis highly efficientandhasbuilt in buffering, error control,andqueuing.For the user,it is quick to write,
simple to run, and fairly easy to debug.
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From its pastin Unix, pipelineshave beenbuilt into operatingsystemssuchas BeOS, Dos, Windows NT, and
Apple.

Visual Pipelines

Up until recently, pipelineshave beenin the domainof Unix and Applescript hackers,mainly as a commandline
operation. However, graphical user interfaces have also benefited from pipelines.

ROX Desktopprovideda icon that could be draggedand droppedto thefile systeminsteadof showingthe usera
Osave@ialoguebox. The sameicon could also be draggedon to anotherapplication.In pipelineterms,the input was
the raw unsaved data, the middle was a mover or copier, and the output loaded into the second application.

Adobehavealsodonea similar thing in their seriesof applicationsover the years.In Adobe Photoshopt, Adobe
introduced Actions, which were more like macros. They also introduced an application link with other Adobe
applications.n practice,this meantone could be working on somethingin Photoshomndwith a click of the button,
switch to After Effects with the exact samepiece of work. Savingwas unnecessarpecauseall of the datawas
transferredto the new application.Adobe haverecentlyimproveduponthis applicationlinking with a productcalled
Adobe ProductionStudio, which is a higher level controller applicationfor Photoshop After effects, Encore,and
Premiere.The interchangeof data without savingis not truly a pipeline; it is more like automationand macro
behaviour.

Macro automation

Theworlds of pipelinesandmacrosoverlapquite a bit, andto distinguishthemwe mustdefinewhat Omacro@eansin

this case,a macrois an abstractiorthat defineshow a simpleinputis recordedasa sequencef actions,which canbe
replayedagain.They tendto work in oneapplication,hencethe nameOapplicatiomacroOSomeof the mostpopular
applications using macros are in the Microsoft Office suite.

Using the Macro recorderapplicationin earlier versionsof Word and Excel storedthe macroin a sublanguage
calledVisual Basicfor Applications(VBA). This meantuserscould graspthe languageby studyingthe resultsof the
macrorecorderandmodifying the results.The powerusersstartedto build up a list of usefulVBA macroswhich they
would sharewith friends and colleaguesUnfortunately, VBA was pretty powerful and had the ability to do most
operatingsystemfunctions. Couple that with automaticexecutionof macrosin Word and Excel files and the whole
platform spawneda list of macroviruses,which insuredsystemadministratorgurned off VBA supportin the next
Office installation.

Thereare certainthingsthat separatehe worlds of macrosand pipelines.The partsof a macrodo not function on
their own, while a small pipe from a pipelineis still functional. Furthermore macrostend not to have conditions.
Macros are actions with no inputs or outputs. Pipelines are made up of smaller pipes and are definable.

Macrosvs. pipelinesis bestillustratedwith anexample A long time agol usedto work asa Photoshopetouching
artist,and Photoshopt launchedwith actions(or macros).This meantthe usualrepetitivetask of openingthe images,
openingthe levels, changingthe curves,andlooking at the levels againbefore savingcould be savedas a macro.In
actualfact, it did nothelpatall andturnedout worstpicturesimaginable The originalimagewould haveto bereopened
andthe task startedagainmanually. What was neededwas a pipeline setup,wherethe valuescould be changedand
thosevalueswould affect otherpipesdownthe line. In this example the first task of openingthe levelswould inform
what would happen in the curves in the next pipe.
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Figure 3. Macros vs Pipelines

Before throwing out the idea of macros, there are some things that can be learned from them:

¥ The ability to record and modify afterwards is useful for those who just want to automate.
¥ The ability to share a file is important for adoption.

Apple Script and Automator

While not a directancestoiof pipelines,Apple Scriptand Automatorarelike a distantcousinto pipelines,in thatthey

embodythe conceptof OflowOApple Scriptgrew out of the hugelypopularHypercardprojectin the late 1980s,andis

basically a scripting language for Mac OS X, in the same way that Visual Basic is a scripting language for Windows.
Apple Scriptis written with a Natural Languagemetaphorand generatedext files that can be sharedaroundlike

Word macros. What makes Apple script interesting is 3 things:

¥ Itis highly integrated with OS X, which means literally anything can be done with a good script.
¥ There is an extraordinary numbersefipts and resources online.
¥ Automator software makes it possible to create Apple Script without learning the language.

FromWikipedia:

Automator is an application developedby Apple for Mac OS X that implementspoint-and-click (or
drag-and-dropkreationof workflows for automatingrepetitivetasks.Automatorenablesthe repetition of
tasksacrossa wide variety of programs,ncluding the Finder,the Safariweb browser,iCal, AddressBook
and others. It can also work with third-party applications such as Microsoft Office or Adobe Photoshop.
Although Automator uses AppleScript andbr Cocoa, it requires no expertisein these languages

whatsoeverHowever,the conceptwould be familiar to thoseusedto Unix pipelines:the outputof the last
actionbecomegheinput of the next(thoughthe usercanoptionally choosefor anactionto ignoretheinput
from the previousaction).Unlike Unix pipelines however Automatorworkflows aresequentialeachaction

is completed before the next action in the workflow begins.
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Figure 4. Screenshot of Apple Automator

Cocoatronthe suite of AutomatorActions for Mac OS X, bringsdrag-and-drogsimplicity to creationand
automation of complex XML Processing Pipelines. It is easy to understand why Automator is so powerful.
There are Windows alternatives to Automator:

¥ Script Aheadis aimedat the systemadministrator.It turnsall its scriptsinto real Visual Basic Script, which is
useful, but not cross-platform.

¥ Automise like Script Ahead, hasthe problem of being directedat the systemadministrator.lt also lacks real
internet type processesijt can grab an http file, but has no https, proxy, xpath, or xpointer capabilities.One
advantage Automise has over Script Ahead is the ability to play{mithfiles.

¥ Automate6 alsois too focusedon systemadministratorslt doeshaveHTTP(s)getandpost,but cannotdo anything
useful with XML files or streams.

XML pipelines
Traditionally, pipelineshavebeenusedin the XML world to dealwith the complexityof transformationsXSL 1.0was
only made to do one to one transformations. For example:

Figure 5. simple xsl transformation

If one wanted to create three different formats from that same XML:
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Figure 6. multiple output xsl transformation

The aboveexampleis possible but would increasethe load of the XSL andaddanotherevel of logic to identify which
output format was needed. XSL can still just handle this using an XSL import and XSL includes.

Figure 7. multiple output xsl transformation using imported xsl

For complex documentgenerationthere needsto be an overall frameworkthat manageghe whole processithis is
where pipelines fit perfectly.
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Figure 8. multiple output xsl transformation using a pipeline

Dr JeniTennisonat Xtech 2005wrote a fantasticpaperaboutthe needfor pipelinesin XML processingHer sectionon
reasondo useXML Pipelineshasbeenusefulin the pastto help explainwhy pipelinesare so importantto complex
processing.

If you try to carry out complex document-generatiorsuch as that describedabove using a single
transformationstep,you quickly run into problems.Programsthat carry out complextransformationsare
unwieldy, hardto understandndthereforehardto debugand maintain,simply becausehey needto do so
much.

In situationswhere the same XML gets transformedto a range of output formats, using separate
programsfor eachtransformationleadsto more problems.You get repetition of code: whethera bank
statements renderedn HTML, XSL-FO or plain text, the contentstill hasto befiltered andgroupedin the
sameway. You getversion-controproblems:if thefiltering or groupingof the datain the displayneedsto
change, then every program needs to be updated to match.

Pipelining is a techniquethat helps you break up transformationsin a way that maximizestheir
simplicity (so that theyOresasyto write and maintain) and reusability (so that the samecode is used
whenevetthe sameoperationneeddo takeplace).ln a pipeline,a complextransformatioris brokenup into
severakimplecomponentransformationswith the outputof earliercomponentdecomingtheinputto later
componentsNot only arethe individual transformationgasierto write, but creatinga pipelinehelpsyou to
debugthe processas a whole by testingthe inputioutputof individual componentsn the pipeline. WhatOs
more,atrun-time,the outputfrom onestepin the pipelinecanbe cachedandreusedwhich savegrocessing
time.

Dr Tennisonrmentionsa few of the frameworksthatcentrearoundpipelines,Cocoonbeingthe frameworkmostfamiliar
to myself.She also talks about several experimental pipeline definition languages that do not yet have a framework:

¥ XML Pipeline Definition LanguagéXPDL)

¥ SXPipe

¥ XPipe

¥ A Streaming Transforamtions and Glue framew@&@KnG)

The mostinterestingof thesewas XPDL, which was being passedaroundthe W3C. Currentlyit is a working draft
calledXproc.
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Web (user-generated) Pipelines

On the surface Web pipelinesare exactlythe sameas XML pipelinesbut appliedto a differentcontext.The contextis
the whole web and the userOs desktop and network.
Tom Coates in his presentation B Native to a web of data, talked about the future web looking something like

Figure 8. A web of data sources, services for exploring and manipulating data, and ways that users can connect
them together

User generated pipelines is the last part of the puzzle, connecting services together in an automation way

The Cloud (Internet)
Thewebis still far from machinesdy themselvesinderstandingndmakingreasonablehoicesbasedon whatis online.
However, there are many community projectstrying to standardiseheir own pool of data. They are using simple

conceptdike tags,permalinks,microformats,guessablairls, xml/rss representationand restful apisto build a much
more semantic web.

Figure 9. Parallel data representations allow machines to access what humans access
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Tom Coatescalls this Paralleldatarepresentationn the endthis meanshe webis becomingmuchmoremachineand
pipeline addressable.

Your Space (Desktop)
Locked away on your desktopand network sharesis someof the most valuabledatato you. Everythingfrom your
media collections to emails and contacts. These data pools are very rich and very unique to yourself.

There have traditionally been three ways to get at this rich data:

¥ Learn C or Java, then hope the developer wrote a good API for the application in question
¥ Export the data out of the holder program or hope it is stored in XML
¥ Make the content web accessible

Now thereareapplicationghatareturning your spaceon the desktopandnetworkinto arich storeof addressablédata,
just like the cloud.
Thefirst categoryis desktopsearchenginessuchasGoogleDesktop,andthe seconds a new categoryof interface
layers between the file system/applications and the desktop. One example of the latter RS&Bacs
RSSBushasawhole hostof featuredut the mostinterestingoneis its ability to exposecorewindowsservicesand
applicationdatato the world asa addressabléocal feed.lIt is like a global desktoprestful api, the samekind you can
find online for

Figure 10. The global desktop api

Flow (Cloud and Space)

OFlowGs the projectnamefor a theoretical,user-centricuser-generategipeline framework. It combinesthe media,
feeds, APIs, and data from the web with the data and media on your desktop to give automation across both worlds.
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Figure 11. Flow, when the desktop and cloud combine

The objectof the pipelineframeworkis to delivera userexperiencdike the Apple Automatorapplicationwith the core
principles of web pipelines at the heart.

Figure 12. Using Widgets for the display into pipelines

In Figure15, | havesplit apartthe desktopapi, pipelineapplicationandwidget front end. This isnOhecessarilydeal, |
havebeenusing RSSBus,Cocoonand Google Widgetsto mock up how OflowGwould work. In Figure 20, | draw up
how Yahoo! could build a OflowO set-up using a different set of components.

In Figure 16, | recommendusing widgetsto control the actual pipeline application. The reasoningis to make
pipelinesa solid partof the desktopexperienceWindows Vista and Apple OS X now comewith somekind of widget
enginebuilt in, by placingthe pipeline control at the widget level. Userscan executeand changeparametersvithout

knowing anything about the pipelines structure.This for most people,will be their experienceof user generated
pipelines.

10
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Figure 13. Mock up of Pipeline tasks as widgets in OSX Dashboard

This works in the sameway as the Yahoo! Pipesservice.At first look the userwill neverknow aboutthe pipeline
system underneath. However with time and a little experimentation it will be useful and allow
| expect there to be many OFlowO-like applications coming to the market in 2008.

Core User-Generated Pipeline Principles

Graphical and Shareable
The problemwith pipelinesup until recentlyis the lack of a graphicalinterface.Oncea pipe or smallpipelineis built, it
makessenseo graphicallyrepresenthis for easeof manipulationandto avoid burdeningthe architectof the pipeline.
While some may prefer not to use graphical representation, it should at least be possible using the pipeline language.
Converselythe graphicalinterfacemustbe ableto producestandarcipelinelanguageXML, which allowstheuser
to modify it with a text editor, post it on the web, and send it around in instant messages or emails.
In addition,anotherlayer shouldbe includedwhich is more detailsaboutthe actualtask. This would naturally be
described in XML using thp:doc element

Figure 14. Levels of Abstraction from the XML

11
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Definable and Standard

XPROC has nearly everything neededto make a good standardfor XML pipelines and web pipelines.A W3C
recommendation by Winter 2007 is possible if all goes well.

Open and Non-proprietary

User-Generategipelinesshould use an open standardlike XML for its core structure.This also meansit will be
naturally cross-platform. Web pipelines should be clear about their function, and not rely on name spaced extensions.

Pipeline/flow examples

Figure 15. Making the Azureus log viewable online

Optional Components

Oneareaof not muchdiscussionn the Xproc specificationis Optional ComponentsThe componentgxamplesn the
specificationincludean XSL formatter,http grabber,RelaxNG and XML Schemavalidators,etc. Thesearefine for a
XML pipeline environmentbut the samemarkup could be usedto define how to interactwith web servicesonline
services, applications, etc.

Onceyou havea goodstoreof theseoptionalcomponentsthey would just showup in the graphicaluserinterface
as another option.

Figure 16. Blip.tv a online video sharing site, exposes all its sharing options as an optional component

Looking at Figure 16, we canseeit will accept3 differentinputsandwith the correctoutputparametersendtheresults
on to another service.

12
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Figure 17. Example of passing content around different services via a pipeline.

Figure17 lookslike a complexpipelinebut only becauset showsall the different possibilities.For the enduser,using
therevideo pipe widget. The optionswould just be a listed tick box of wherethe mediawould endup. This is alsonot
new. Flickr.com for yearshasallowed the transferringof photosand datato different servicesand applications.Its
comprehensivd Pl meandeveloperf applicationscanuseflickr.com asnothingmorethata storagecontainerif the
userhaspaid hishermonthly fee. Amazonasyouwill seelateraredoingthe exactlythe same This makespassingdata
and mediafrom one serviceto anothersimple if you can write the code. However using a well written optional
component and the right parameters, it will be easy for users to tie the services together for their own gain.

Figure 18.a. Flickr.com allows sharing to other applications and services via its comprehensive API.

13
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Figure 18.b. My abstract shown using PreloaderOs example and extending it with Moo.

First with the flow?

In the previoussectionit waseasyto seehow using XPROC we could define pipelinesoutsideof the scopeof a xml
pipeline. But this is only half of the battle. Someone needs to build the framework to support this pipelines.

Yahoo! Pipes

Oneof thebiggestinnovationsin pipelinetechnologyrecentlyhasbeenYahoo! Pipes YahooPipesis anonline service
by Yahoo!. It was launched in early 2007 as a beta project.

On the surface,Yahoo! Pipesseemdo havedoneeverythingcorrectly,but in actualfact whatthey havebuilt thus
far is a very sexy interfaceto web datamixing tool. This is not too far removedfrom what FeedburnerRSS mix,
Feedcombineandothershavebeendoing for a while. Yahoo! Pipes,while deservingecreditfor pushingpipelinesinto
the mainstream, is very limited due to its lack of access to the desktop space and its proprietary nature.

Internet data/content
well-forumed xhtml

———— semantic data
restful apis

~

Local data/content

browser metadata
email data \
mediaplayer data pipeline app
log files

private networks

Figure 19. Why Yahoo! Pipes is very limited in its relevance to the user

Yahoo! Desktop Pipes?

While looking for the perfectOFlowGpplication,l discoveredhat Yahoo! Widgetswould makea greatplatform for
the desktopspace The widgetenginealreadyhasaccesdo nearlyeverythingon the desktopandit hasanauthenticated
pathbackto themainservervia the Yahoo! systemlt alsohasmanydeepAPI hooksinto differentdesktopapplications
(suchasOutlook,iTunes,Winamp)andthe operatingsystem Dueto the authenticategathbackto Yahoo!,it would be
simple to combine Yahoo! Pipes with Yahoo! Widgets to create a OFlowO application.

14
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Internet data/content
well-forumed xhtml

«—— semantic data
restful apis

Local data‘content

browser metadata
email data
mediaplayer data
log files

Figure 20. How Yahoo! Pipes and Yahoo! Widgets could work together to provide a OflowO type application

Unfortunately,evenif Yahoo! combinedPipesandWidgetsin this way, it would remainproprietaryandnon-standard,
atleastin the shortto mediumterm. This meangthatonly Yahoo! Developerscould build on thesetwo coreplatforms.
XPROC supportseemsto be a long way away, as Yahoo havecreatedtheir own pipeline definition. At presentthis
potential application comesclosestto my vision of OflowOput is still lacking in terms of the core principles of
user-generated pipelines.

The ecosystem of pipelines

Amazon.conrecentlylauncheda seriesof web servicesbeyondtheir catalogueof shoppinggoods.No one could quite

understandvhy Amazonwould get involved in web servicesthat have nothing to do with their core e-commerce

business. Jeff Bezo CEO at Amazon, has received a lot of attenttuis fdans to run other peopleOs businesses
The new services Amazon launched are:

¥ Amazon Simple Storage Service b S3

¥ Amazon S3 is storagefor the Internet. It is designedto make web-scalecomputingeasierfor developers.
AmazonS3providesa simpleweb servicesinterfacethat canbe usedto storeandretrieveany amountof data,
atanytime, from anywhereon theweb. It givesanydeveloperlccesgo the samehighly scalableyeliable,fast,
inexpensive data storage infrastructure that Amazon uses to run its own global network of web sites.

¥ Amazon Elastic Compute Cloud - EC2

¥ AmazonElastic ComputeCloud (AmazonEC?2)is a web servicethat providesresizeablecomputecapacityin
the cloud. It is designedo makeweb-scalecomputingeasierfor developersJustas AmazonSimple Storage
Service (Amazon S3) enablesstoragein the cloud, Amazon EC2 enables'compute”in the cloud. Amazon
EC20simple web service interface allows you to obtain and configure capacitywith minimal friction. It
provides you with complete control of your computing resourcesand lets you run on AmazonOgroven
computingenvironment.Amazon EC2 reducesthe time requiredto obtain and boot new serverinstanceso
minutes,allowing you to quickly scalecapacity,both up and down, as your computingrequirementshange.
AmazonEC2 changeghe economicsf computingby allowing you to pay only for capacitythat you actually
use.

¥ Amazon Mechanical Turk (Beta) B Turk

¥ Today, humansstill significantly outperformthe mostpowerful computersat completingsuchsimple tasksas
identifying objectsin photographs somethingchildrencando evenbeforetheylearnto speak However,when

15
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we think of interfacesbetweerhumanbeingsandcomputersye usuallyassumehatthe humanbeingis theone
requestinghata taskbe completed andthe computeris completingthe taskandproviding the results.What if
this procesawerereversedand a computerprogramcould aska humanbeingto performa taskandreturnthe
resultsWhatif it could coordinatemanyhumanbeingsto performatask?AmazonMechanicalTurk doesthis,

providing a web servicesAPI for computersto integrateArtificial Artificial Intelligencedirectly into their
processing.

¥ Amazon Simple Queue Service - SQS

¥ Amazon Simple Queue Service (Amazon SQS) offers a reliable, highly scalablehostedqueuefor storing
messageastheytravel betweencomputersBy usingAmazonSQS,developersansimply move databetween

distributed application componentsperforming different tasks, without losing message®r requiring each
component to be always available.

How do theseservicesrelateto PipelinesPipelinesbuilt by userscangive the userschoicesaboutwhich servicesto
use, depending on circumstance.

media

free pipeline pay pipeline

media
cleaner e
ec2

b encoding application g .
encoding service encoding service

g 2@

video storage storage space

Figure 21. User Choice of Service.

In the exampleabovetherearedifferentchoicesabouthow to encodegootageandstoreit. Most peoplewould chooseto
encodeit on their local machinewith an applicationlike Media Cleaner.However,if the personis usinga laptopand
doesnot havethe raw processingoower or time to spare,they needanotherway to get their footageout on to the
internet.Therearefree servicedike hey!watchthatwill encodefootageto almostany format, butit cantakemorethan
24 hours.Soontherewill be companiesvho will useEC2 to build a encodingservice,which will meana very quick
turnaroundand an SLA (for a price). Storagewould work the sameway, in that therewill be choicesbetweenless
reliable free services and more reliable pay services.

In relationto pipelines the executionof a choiceis assimpleasusingonepipeor anotherin theencodingexample,
the choice comes down to wanting it now or wanting it later.
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Figure 22. GigaVox media

AmazonQOsapproachis also attractingotherswho seethe power of being able to swapbits in and out such Gigavox
mediawho runtheaward-winningl'T conversations.conMore web servicedike thiswill comeon to the market.Those
who choose not to allow API access to everything the service does will find themselves unable to compete.

In Conclusion

The trendis moving towardssomemore control at the userend, on-line servicesare allow more control via their fat
APIs while they sit backandchargeusersfor use.On the desktop applicationarealsofinding piles of userdatawhich
have beenlocked away in large proprietary stores.Everything from Word documentsto Email is nhow becoming
addressableand discoverable.Even those chunks of data which refuseto be addressableare being revealedby
applications like RSS Bus.

Onceall theseAPIs andfeedsareavailableto the user,its a matterof time beforeservicesandapplicationaretied
togetherfor the benefitof the userinsteadof the serviceinvolved. In Figure18, flickr activelyallow thereservicedo be
chainedtogethetrvia their API becausehey maketheir revenuefrom peoplestoringphotoson their servers Otherslike
Blip.tv aredoingthe samebut why doesthe userhaveto wait for the serviceto openup like the onesmentionedbefore.
Speciallynow thereare serviceslike Masheryand Yahoo Pipeswhich canconsumeon-line serviceson behalfof the
user.

Thefinal partof the puzzleis the pipeline.Learningfrom XML Pipelinesandotherpipelinesbeforethem.lt is easy
to imagine a future where pipelines are shared like Grease-monkey scripts today.

| have outlined one way this could all fit together,OFlowOThereis a lot to be worked out still like Identity
managementSingle Sign-on, Micro-paymentsand Licences.However IOmexpectingmost of thesethings will fit
togetherin the nearfuture. As for usergenerategipelines,theywill existin oneform or anotherPipelineshavebeen
so useful before and will continue to be useful in the future.
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