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This documentreflectsthe thoughtandreasornthatinformedmy developmentof the
TabSpacdey assignmentfor the Twiddler. Althoughthis maynotbeterribly interesting,
it shouldbe valuablereadingfor new usersof the key mappingwho by consideringits
spiritandlogic will beableto learnit morerapidly.

I ntroduction

This documentdescribeghe Twiddler key mappingl developedafter my recentpurchase
of my first Twiddler. Two mappingswere alreadyavailable. The default assignmentgrovided
by HandyKey were deeplydissatisfyingbecausef their staunchdisregardfor efficiency andthe
difficult (attimesapproachindiaphazardplacemenof punctuation.Thealternatve developedby
BradRhodegwhichmaybedownloadedrom HandyKey’ swebsite)certainlyshovedaheightened
sensef efficiency, butseemedo lackthestrongspatialassociathnsthatwould make akey mappng
easilyfor meto remember

Thekey mapl developedin responséo thesemisgivingswasguidedby severalprinciples:

e Themostcommoncharactershouldbeassignedimplekey sequencesndcombining
two of thesecharacterdo make a chordshouldoutputboth lettersin the orderthey
mostoftenappearn Englishtext. Longercombinationdike “the” and“ain” should
alsobe producedsimply by pressingheir constituentetterssimultaneously|t is not
acceptabldor suchshortcutsto be completelyindependenthordssincethis would
imposesignificantcognitive overheadn learning.

e Everyletter, numberandpieceof punctuatiorshouldbe chordablewnithoutusingarny
modifiers.Notonly dol find themodifierkeysto beawkward,but | needthemodifiers
andchordgto beorthogonakol canentercombinationdik e Meta-3(yes,l useEmacs).

e Thereshouldbe deeporderin the charactearrangementEvenif | forgetwherean
infrequentlyusedkey lies, | shouldknow within two or threetries whereto find it.
The spatialarrangemenshouldmake the mostsensewhenviewed from behindthe
Twiddler (thedirectionfrom which | view it while typing).

e Numbersshouldbein a3 x 3 grid like on my telephoneandkeypad.

e The middle columnof Twiddler keys shouldbe consideredhe homerow on which
fingerswill normally rest (though, of course,they arereally on the home columr).
This columnis markedwith tactiledotson the Twiddler.

e Wherepossiblechordsshouldinvolve keys from the samecolumn;andwhenachord
includeskeysfromdifferentcolumnsthethird andfourthfingersshouldalwaysremain
onthesamecolumn(sincel find themawkwardto placeindependently)Thisprinciple
shallonly beviolatedwhennecessaryo satisfythefirst principle. Four-fingerchords
shouldalso be avoided becausédhe leveragerequiredto producethem makesthem
slowerandmoreerrorpronethanotherchords.

Note that the mappingas presentechereand codedin the tabspace.infile is designedfor
left-handedTwiddling; it is not clearwhetherthosewho Twiddle with their right handswill need
to reversethe mapping.

Theory of Operation

Theindex fingeris thepivot aroundwhichthemapis designedlts home-columrkey produces
a spacethatmostgargantuarof keys on a normalkeyboard,while its otherkeys producetaband
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backspacéseethediagrambelov underthediscussiorof thealphabet) Whenviewedfrom behind

the Twiddler, the backspaces to the left, andtab to the right, of the spacebar— the directions
in which they normally move the cursoron the screen. Thesethreekeys are the fundamental
ingredientsoth of completion-basetdnix commandine editingandof sourcecodetypingin the

Emacseditor. | feelin particularthatany mapsuitablefor usewith modernshellsmustmale the

tabcharacteatleastasaccessiblastheenterkey.

Theindex fingeris usedto multiplex amongdifferentmeaninggor the chordsformedby the
secondhroughfourthfingers. Whenthe otherfingersareusedalonethey producecommaonletters
or sequencesf theseletters;with theindex finger pressinghe spacebarthey producethe restof
the alphabet. Thus normaltext with spacesmay be typedwithout ever moving the index finger
from thehomecolumn(well, aslong asnotyping mistakesaremade).

Making chordsbasedon the tab charactemives us punctuation,while all chordscascaded
below the backspace&ey give numeralsand arithmetic operators. Both of thesesub-mapsare
heavily enoughpopulatedhatthey usethe secondingerto multiplex amongsmallermapsfor the
third andfourth fingers. Although this may soundawkward or artificial whenstatedverbally, the
resultingkey mapis quite easyto learnand useoncethis structurehasbeenunderstoodoy the
fingers.

The Alphabet

Although the TabSpaceamapis probablybestconceved from the point of view of someone
looking at the back of the Twiddler, my diagramsfollow the universalpracticeof shaving the
Twiddler from the front andthusreflectingproperlythe “LMR” namesof the keys of eachrow.
Lettersarearrangedasfollows:

~

I § & ’

O E I U D C
r}vr}P »B

R T N ZW QL F
l}xl}K $J

S H A Y M G

The Alphabet

Fortunehassmileduponus. Englishletterfrequenciesredividedinto five distinctechelons:
the letter “e” with frequeng 0.12, the letters “taoinshr” that rangefrom 0.09 down to 0.06,
“dlI” which areboth near0.04,“cumwfgypb” down around0.015-0.028andfinally the outcasts
“vkjxqz” whichall fall belonv 0.01in frequeng. The orderof letterswithin eachfrequeng range
variesdependingon the authorandtype of documentthoughthey rarely getvery far out of the
orderin which they arelistedin the quotesabove. Thefortunateaspecof thisis thatthetop two
frequeny groupsgive usexactly ninelettersto placeon singleTwiddler keys! We call thesdetters
thefirst tier of the TabSpacealphabetandthey promisethatover half (roughly 0.55) of the letters
in atypical Englishdocumentareavailablethroughsinglekeystrokes.

Chordsmadeby combiningthesefirst-tier lettersproducecommonsequencesAll two-letter
pairshave beenmappedalthoughsomeof themwereclosecallsfrequeng-wise; sowhile no one
will be surprisedthat pressingdOmmproduces'th” (0.045)insteadof “ht” (0.0022),it may not
be practicalto rememberthat Orm 0 gives“er” (0.020)insteadof “re” (0.019)andmary users
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may simply avoid thatchord. If a TabSpaceaypistrememberso useevery two-lettercombination
available,thenafull third (0.34)of the adjacentetterpairsin an Englishdocumenwill take only
asinglechordeach.Thethree-letterombinationsthe”, “ain”, and“are” arealsorecognized.

The secondtier of lettersaretypedin conjunctionwith the spacebar The more common
lettershave keys to themseles,andlesscommononesareformedfrom decreasinglycorvenient
chords.While frequenyg wasthe primaryfactorin their placementeffort hasbeenmadeto make
themapmoreeasilyrememberedy placingalphabeticallyadjacentettersnearoneanother Thus
thegroupsb-c-d,f-g, j-k, andk-lI-m-p areplacedn proximity, while v-w-x-y-z arearrangederially
down theleft column.

Steppingbackandlooking at both tiers of our alphabetijt is clearthatboth mapsfollow the
roughplanof placingthe beginning of the alphabebn the right sideof the keypadandthe endof
thealphabeteft. Fromour positionastypistsbehindthe Twiddler this planis of coursereversed,
andthealphabetarcsfrom thelowerleft cornerdown at our pinky with “a” andfinishesalongthe
right edgewherewe mustreachto typethefinal “z”.

Chordsthatincludebothfirst andsecondier lettersnot only fail to specifythe orderthey will
appeaiin, but do not even uniquely determinewhich letterswill be produced. The combination
nmm 0, for example,couldbeindicatingeither“e” or “d” with its secondingerand“n” or “f” with
its third — andthusary oneof the threecombinationse-f, d-n, or d-f (we know it doesnot mean
e-nsincethesearebothfirst-tier lettersandwould not betypedin conjunctionwith thespace).As
it turnsout TabSpacealefinesthis as“nd” — the userwho learnsto employ it will probablyjust
remembetthat“nd” is availableandthentype the obvious chordfor it, ratherthanremembering
thatrmt O is adefinedchordandtrying to figure out which lettercombinationit represents.

Becausesecond-tiechordsimposethis memoryloadthereareonly five pairsandthreelonger
sequencesurrentlydefined: “of 7, “nd”, “ch”, “qu”, “wh”, “ing”, “and”, and“ong”. Userswill
probablyvary in which of thesethey rememberand chooseto employ; they shouldfeel freeto
suggesbthersthatthey discover areusefulin their own Twiddling. Notethat“qu” is notactually
the combinationof the “q” and“u” chords,but ratheris an alterationof “g” in the direction of
the “u”. Thesefive pairstogetheraccountfor about0.04 of the adjacentlettersin an English
document.

M athematics

Thedigitsandmathematicabperatorarearrangedelov the backspacé&ey. Remembethat
Twiddler driversallow a sequencef similar chordsto be enteredwithout releasinghe keys they
have in common— so you canentera sequenc®f digits without releasingbackspace Note as
well that mary of the mathematicabperatorscanalso be accesse@s punctuation(seethe next
section).

3 2 1 ' '
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Numbersand Operators
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Thedigitsarein atypical 3 x 3 matrix, which readsfrom left to right andtop to bottomwhen
theTwiddleris viewedfrom behind.Zeroandthetwo othercharactersiecessaryo enternumbers
(theneggative signanddecimalpoint) arealongsidehe zero,andtwo-fingeredcombinationsalong
thebottomrow yield comparisoroperators.Notice thatthe inequalityoperatorsarepositionedso
that,if we think of themasanglebracletsinstead they follow the corventionsestablishedor all
otherbracletsin the punctuatiorsectionof the key map(seethenext section).

Whenthefirstandsecondingersareplacedo producegheminussignthey alsomake available
several other operators— onerow of additve (and exponential)operatorsand a lower row of
multiplicative ones. Below the decimalpoint is anothergroup of symbols,this time supporting
logic operationsindermary proceduralanguages.

Punctuation and Brackets

Themostheavily populatedyroupof symbolsarethe punctuation.Lik e the numerickeypad,
this catggory hasa maingroupof symbolsandtwo additionalgroupsof symbolsselectedwith the
secondinger.

E
N

$ 3 B

: ) ( o 2] \ ] /
> 2 X re@ »&
” ‘ 1 $ # eI %

Symbols and Brackets

Thetwo mosteasilyaccessiblkeys arethe period, which is typedwith a very compactand
solid two-fingerchord, andthe enterkey, which (whenviewed from behind)slantsdown andto
the left — the directionthat a carriagereturnusually sendsthe cursor Pressingooth the period
andcommaproduces semicolon(of course) andthecolonis onerow beneatht. Thedashearns
secondow statusandall thekindsof quotesaredrapedacrosghe bottom.

Remembethatl look at my Twiddler from behind,soopeningbracletsandquoteswhich are
positionedthe “right way” relative to the correspondinglosing braclets appearreversedin the
diagram(which looksatthe Twiddler head-on).

Arrangingthe remainingpunctuationmarksis a difficult issueboundto make mary people
unhappy. Do somethingnice for Perl programmersand TeX enthusiastsvill wail; optimizefor
normalEnglishsentenceandpunishBashprogrammersHeretheinterrogatve andexclamation
marksareplacedogetherwith someothercommortext symbolsplacedbeneatithem. Thebiggest
andfattestsymbols— theatsignandampersane— aretheonly characterassignedbig four-finger
chordsin TabSpaceThefinal groupof symbolsis composedf varioussortsof slasheandlines.
Notethatthe slashchordactuallylookslik e a slashfrom behind.

Function Keys

TabSpacealefinesonly afew of the chordsmarkedwith the FN modifier; seethe next section
for a discussiorof what might be donewith the rest. Chordinga digit entersthe corresponding
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Function Keys

function key, and most of the rest of the keys are from the navigation portion of a typical PC
keyboard.

Chord Population and User Extension

Sincemary Twiddler userdik eto extendtheir keymaps we shouldobsene which chordsthis
key mapchoosesot to define. The mostimportantfeatureof TabSpacen this respects thatit
doesnotandwill neveremploy theNUM modifier— it bequeathso its userdoreverall thechords
they wish to inventthataremodifiedwith NUM. If managedarefullythis canprovide morethan
two hundredchordsrelatedto eachusers machineandactvities.

TabSpacealoesnot make very efficient useof the areabelonv FN; it monopolizesall of the
single-key chordsand a smatteringof the more comple< oneswhile leazing most multi-finger
chordsundefined(thosecorrespondingo normal punctuation,to second-tiedettersand multi-
letterchords andto mostmathematicasymbols). This creates quiteinviting areafor application-
specificchords. The default TabSpacealefinitionsexemplify this by populatingsomeof this area
with commonEmacsescapesequencewhich would otherwisebelessconvenientto chord.

It maybedesirablgor the communityof TabSpaceiserso work togetheron a setof standard
application-specifiEN extensionstherewould beaseriesof TabSpacehordmapswith FN chord
setsfor usersof Emacsyi, et cetera.Userscoulddynamicallyreloadthe appropriatemapfor the
applicationthey arecurrentlyrunning. All TabSpaceisersarethereforeencouragedo inform the
TabSpacenaintainerof usefulapplicationextensionghey developthatcouldbenefitotherusersf
incorporatednto the standardlistribution.

The statusof the Shift, CTRL, and ALT modifiersis lessreadily definedsince (unlike FN)
they actuallyhave corventionalmeanings EventhoughX-Windows (for example)will recognize
suchcombinationsasShift-5, CTRL-$andALT-=, it is not clearwhethertheseareusefulto most
users.Evenan Emacsuserwill not usuallyusenon-ASCIICTRL sequencessincethey cannot
berepresentedver aserialconnectionnorwill hebelikely to usethe chordfor Shift-5to entera
percentsignwhenthereis anothemperfectlygoodunshiftedchordthatmakesit.

TabSpacenakesthe conserative decisionthatit will nevermolestthecombinationsof SHIFT
with ary letter, CTRL sequencethatmapto ASCII codesandall ALT charactersBut the status
of SHIFT with non-lettersaandirregular CTRL sequencemay be susceptibldo later definitionby
TabSpacéf any naturalusesfor suchsequencearedeveloped.

Epilogue

| hopethesechordassignmentareusefulto otherusersof the Twiddler. Feelfreeto contact
mewith any question®r comments.



