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Introduction
Over the 2 5 years of its existence, TEX has been ran on many platforms and has always been noted for
its portability, so it's not surprising that when new devices appear, TEX would soon be ported there,
too.
Today a new kind of device is in wide use that links computers to telephones and that represents
a new challenge on the path of TEX because of reasons both technical and ergonomic, the so-called
“smartphones”. But it may sound insane to want to use TEX on a Blackberry or a Nokia N97—although
word on the street is that Jonathan Kew, author of XETEX and TEXworks, ported TEX to the iPhone last
year—so that's not exactly what I will talk about here.
I will present the achievement of Richard Koch, amongst others author of TEXShop and MacTEX
developer, who has successfully compiled and used TEX on Apple's iPad.
The latter does of course not qualify as a smartphone per se, but it shares a lot of features with
them, above all the aim at mobility, while having the advantage of giving the user an experience closer
to that of an actual computer. The iPad port of TEX, called TEX-8, should therefore give a good idea of
what “mobile TEX” could be. It might even be that TEX-8 could be copied to the other Apple mobile
devices with only minor changes (who wouldn't want to run TEX on an iPod touch?), but I will stick to
describing the experiments I made, thanks to Richard, on the iPad, and hint that they would probably
also apply to the other iThingies.
There are a number of issues arising from this task, that indeed could be qualified as Herculean.
The way programs work on the iPad is that they're made into “applications” from which you control
everything. It is the single entry point to the program, and in fact the only way we can interact with
the operating system, because we can't run two applications at the same time. This of course doesn't
mean that we can't program many things into an application, but it gives a very different touch: for
TEX to be made into an iPad application, we have to embed not only the TEX program itself, the format
file and the whole distribution into it, but also the editor itself! If we used a different application to
edit the source file, TEX-8 couldn't access it because of Apple's very restrictive policy.
Hence, the interesting issue is that, while all the pieces we need are obviously already available,
and the story of writing an iPad application for TEX mostly is the description of how we put the pieces
together, it also consists not in small part in crucial design choices aiming at crafting a reasonable user
interface.
A word of warning before we proceed to the description proper: I wanted to introduce this
project today but it is yet very much a work in progress, and I cannot present anything else than a
snapshot of the current development stage. I thus ask the reader to take the following pages with a
little bit of salt. All the advertised features, or lack thereof, I review here, will, no doubt, be greatly
improved in the future.
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So here goes.

A user-friendly interface
A rich text editing environment
The natural entry point to TEX on the iPad seems to be the source code, and TEX-8 thus opens on the
editor window, that displays by default a document stored in the aplication about Sylow theorems in
group theory. The whole window is a text area, and the iPad virtual keyboard pops up, so that we can
type. Typing on the iPad is “not for sissies”, in Richard's words, and typing TEX code is rendered even
more awkward by the fact that many of TEX's special characters that are ubiquitous (‘\’ ‘{’ ‘}’ amongst
several others) are not present on the default keyboard, but demand instead, in order to be typed,
that one switch keyboard twice (using two different toggle keys), which would make the typing of any
serious TEX document extremely painful. In order to remedy that, Richard devised an additional row on
top of the standard keyboard, that pops up and disappears together with it. Though I personally regret
that the simulated keys don't make the nice keyboard-like sound when tapped, they are immensely
helpful and make for a reasonable tradeoff if one needs to type actual input on the iPad.
Another standard iPad feature that could come in handy at that point would be auto-correction of the typed input. It behaves like some kind of aggressive spell-checker, automatically correcting
any words the user types, unless the latter directs otherwise. Having personally experienced how this
behaviour can have very disruptive effects in some places (when typing URLs, for example), I don't
especially recommend to turn it on by default, but it can be useful if one is typing lengthy text in a
natural language, and could have spared me to have written “The whoel ndow ia a text qrea, and the
ipad keybaoadr popz up, so thqt we cqntpe.” when I first typed the above paragraph.
Apart from that feature, the editor is very basic since it borrows from the standard TextEdit
application for typing plain text, and has therefore none of the capabilities one may expect from a
development enviroment for TEX, apart from a “typeset” button that has the obvious effect. Encoding
support is also very poor.
It should also be noted that for the moment, the TEX run freezes everything in the editor and
doesn't stop until it completes its task: one can neither use the editor, nor interrupt TEX as it runs.
A convenient file browser
It is yet quite cumbersome to upload files on the iPad. As I have not tried it personally—or rather I did
try, but nothing worked—I simply copy the notes by Richard:
My intention is that there will be three ways to proceed:
a. Load and unload in iTunes, connecting to a regular Mac.
b. Mail source and output into the iPad and back out.
c. Other suitable programs on the iPad can send source to TEX-8, and TEX-8 can send source and output
to them. Then these programs can communicate with the outside world.
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#VU D JTOhU XPSLJOH BU BMM BOE C JT POMZ XPSLJOH JO UIF TFOTF UIBU ZPV DBO NBJM CPUI TPVSDF BOE
1%' PVU PG 5&9
5IF J5VOFT NFUIPE TFFNT UP CF DVSSFOUMZ MJNJUFE CZ "QQMF )FSFhT IPX JU XPSLT 8IFO ZPV DPOOFDU
UIF J1BE UP J5VOFT ZPVhMM TFF B MJTU PG QSPHSBNT XIJDI DBO DPNNVOJDBUF BOE 5&9 XJMM CF MJTUFE :PV
XJMM TFF B MJTU PG GPMEFST POF GPS FBDI QSPHSBN 'PS JOTUBODF POF GPMEFS XJMM CF MBCFMFE i.PSEFMMw :PV
DBOOPU MPPL JOTJEF UIFTF GPMEFST JO J5VOFT CVU ZPV DBO ESBH POF PG UIF J5VOFT XJOEPX UP ZPVS EFTLUPQ PS
FMTFXIFSF *G ZPV ESBH TBZ .PSEFMM UIFO ZPVhMM HFU B GPMEFS DPOUBJOJOH UIF TPVSDF UIF 1%' PVUQVU UIF MPH
BOE TZOD GJMFT BOE BMM UIF JMMVTUSBUJPOT 4P UIJT NFUIPE JT DMVNTZ CVU XPSLT UP HFU TUVGG PVU PG UIF J1BE
6OGPSUVOBUFMZ "QQMFhT TPGUXBSF EPFTOhU BMMPX ZPV UP ESBH GPMEFST CBDL JO :PV DBO POMZ ESBH JOEJ
WJEVBM GJMFT JO * TVQQPTF UIF XBZ UP IBOEMF UIBU JT UP [JQ VQ B GPMEFS BOE UIFO ESBH UIF [JQ JO BOE IBWF
5&9 VO[JQ JU UP B GPMEFS UIF OFYU UJNF JU SVOT #VU GPS OPX IFSFhT XIBU ZPV DBO EP
%SBH ZPVS TPVSDF BOE BMM TVQQMFNFOUBM GJMFT JF JMMVTUSBUJPOT UP 5&9 JO J5VOFT .BLF TVSF ZPV
POMZ ESBH POF UFY GJMF OP JOQVU UFY GJMFT BMMPXFE  5IF OFYU UJNF 5&9 TUBSUT JU XJMM MPPL GPS B UFY
GJMF *G POF BOE POMZ POF FYJTUT JU XJMM DSFBUF B GPMEFS XJUI UIBU OBNF BOE QVU BMM UIF PUIFS GJMFT JO UIBU
GPMEFS
5IBUhT UIF POMZ DVSSFOU NFUIPE UP HFU JMMVTUSBUJPOT JOUP UIF NBDIJOF
" GFBUVSFGVMM QSFWJFXFS
5IF QSFWJFX XJOEPX BMMPXT VT UP TFF UIF 1%' GJMF QSPEVDFE CZ 5&9 GPS UIF NPNFOU XF VTF 1%' BT
UIF POMZ PVUQVU GPSNBU  8F DBO TMJEF CBDL BOE GPSUI UISPVHI UIF QBHFT VTJOH B TUBOEBSE J1BE GFBUVSF
5IFSF JT BMTP B CVUUPO UP HP UP B TQFDJGJD QBHF OVNCFS BOE UXP PUIFS CVUUPOT UP KVNQ UP UIF GJSTU BOE
UIF MBTU QBHF "OE UIBUhT BMM

'JHVSF 

&EJUJOH B 5&9 GJMF PO UIF J1BE
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No, really. That's all.
A this point of development, there is no search feature and also no magnification possible of the
page. And, as has already been hinted, the typesetting process gives absolutely no feedback to the user:
TEX doesn't display the output as it does on other systems, and the log file, though stored on disk as
usual, is not accessible at all. What's more, if compilation fails but some PDF file was already produced
by earlier runs, the user is presented with that file, which is a rather confusing behaviour.
The diligent reader may wonder what “TEX” we really used in all of the above, so let the audince
be reassured: we can of course use ConTEXt with TEX-8, just as LATEX and plain TEX; for the moment I only
experimented with Mark II, though, as I have only been able to use pdfTEX as the underlying engine.

A well-designed programming interface
Now to some technical issues: the main problem one is faced when making TEX into a iPad application
is that you simply can't run TEX as a separate process from the application. Apple policy forbids it. You
need to make a library out of the TEX program, and to call the main function (the entry point to any
program written in C) from the application. And TEX is not thought out for that use, which makes that
task awkward, even if of course possible. A funny issue is that, for example, in the sources for pdfTEX
which Richard took, there are two functions that are called main (in texk/web2c/lib/main.c
and texk/web2c/lib/texmfmp.c in the source hierarchy, respectively); but of course only one
is the real entry point to the TEX program. Another much more serious problem is memory management. Because traditionally each TEX run has been autonomous, TEX's memory doesn't need to be
managed so meticulously and one can rely on the operating system to clean up TEX's memory upon
exit, because TEX calls the C library function that is in fact called exit and that takes care of that.
When TEX is used as a library, though, calling exit shuts down the entire program, therefore killing
the editing window, and returning to the iPad “Home Screen”, which is a bit ridiculous; and while the
solution to this particular problem is obvious and immediate to implement (just remove the call to
exit), the underlying problem remains: TEX's memory isn't cleaned up and the system loses track of
it after the processing, leading to memory leaks. These leaks are in fact so important that the limited
iPad memory (256 megabytes), while vastly sufficient for any single run of TEX, can't handle the next
run and, as of today, you can't yet run TEX twice in a row. You need to quit the application and relaunch
it. Thankfully, the application reopens in the exact same state as it was wen we left it. This is of course
far from optimal, and unlike most of the problems outlined above, it will take work to be solved; but
we shouldn't despair.
Other than that, the typesetting speed is reasonable (for the first and only run), which is not that
suprising: though limited compared to today's computers, the iPad resources are still immensely more
powerful than what was available thirty years ago, when TEX was first developed.
Finally, as has already been said, we used pdfTEX; I have managed to compile LuaTEX as a library as to use for compiling simple documents, but, aside from having one more main function (in
texk/web2c/luatexdir/luatex.c, as it is), the memory management problems are even
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XPSTF UIBO XJUI QEG5&9 BOE XIFO * USJFE JU UIF BQQMJDBUJPO TZTUFNBUJDBMMZ DSBTIFE UPXBSET UIF FOE PG
UIF SVO

$PODMVTJPO
5IJT JT UIVT UIF QPJOU XIFSF XF BSF OPX "T B DPODMVTJPO * XPVME MJLF UP RVPUF 3JDIBSEhT XPSET
i<> JO UIF J1BE XPSME * EPOU LOPX UIF SJHIU BQQSPBDI 5IJT NBDIJOF TFFNT MJLF B OFX DBUFHPSZ
UP NFPOF UIBU XJMM UBLF TFWFSBM ZFBST PG FYQFSJNFOUT CFGPSF XF LOPX XIBU XPSLT CFTU *U JT NPSF B
NJOJNBMJTU NBDIJOF BOE * TVTQFDU UIF CFTU QSPHSBNT XJMM CF UIPTF UIBU UISPX BXBZ GFBUVSFT XF IBWF
DPNF UP EFQFOE VQPO UP DPODFOUSBUF PO B GFX OFX QBSBEJHNT #VU * EPOU LOPX XIBU UIFZ XJMM CFw
)BWJOH CFFO MVDLZ FOPVHI UP UFTU UIF BQQMJDBUJPO BOE UP VTF JU UP UZQFTFU B GFX EPDVNFOUT PG
NZ PXO * GVMMZ TVCTDSJCF UP UIJT PQJOJPO PG DPVSTF UIF VTFS JOUFSGBDF JT MBDLJOH JO NBOZ SFTQFDU BU UIJT
FBSMZ TUBHF PG EFWFMPQNFOU TUBHF CVU JU XJMM UBLF QSPHSBNNFS UJNF BOE VTFS FYQFSJFODF UP JNQSPWF
JU BOE NBLF JU SFBMMZ VTBCMF
0OF UIJOH XF DFSUBJOMZ TIPVMEOhU EP GPS FYBNQMF JT UP QPSU JOEJTDSJNJOBUFMZ BMM UIF DBQBCJMJUJFT
PG 5&9 FEJUPST BOE 1%' QSFWJFXFS EJSFDUMZ UP UIF J1BE BQQMJDBUJPO UIBU XPVME DFSUBJOMZ OPU HJWF B WFSZ
FOKPZBCMF FYQFSJFODF
"T B TJNQMF FYBNQMF MFU VT DPOTJEFS UIF QSPCMFN PG FSSPS SFQPSUJOH 8IJMF EFBMJOH XJUI UIF
QSPCMFN PG B GBVMUZ 5&9 SVO JT TUSBJHIUGPSXBSE XF KVTU EJTQMBZ BO FSSPS NFTTBHF UP UIF VTFS JG UIF 1%'
GJMF JT OPU OFXFS UIBO UIF 5&9 TPVSDF JU JT OPU JNNFEJBUFMZ PCWJPVTBU MFBTU UP NFIPX UP EJTQMBZ
UIF MPH GJMF UP UIF VTFS JU TIPVME PG DPVSTF CF BWBJMBCMF JO TPNF XBZ UP QFPQMF XBOUJOH UP LOPX XIBU
FYBDMZ XFOU XSPOH CVU EP XF OFFE UP EJTQMBZ UIF GVMM PVUQVU PG UIF 5&9 SVO MJLF XF IBWF XIFO XF
SVO 5&9 JO B UFSNJOBM XJOEPX PS GSPN B TQFDJBMJ[FE FEJUPS MJLF 5&9.BLFS PS 5&9XPSLT *hN OPU TVSF
JU JT SFBMMZ VTFGVM OPS FWFO EFTJSBCMF PO TVDI B NJOJNBMJTU EFWJDF BT UIF J1BE OPU UP NFOUJPO BDUVBM
TNBSUQIPOFT XIFSF JU XPVME QSPCBCMZ CF VOSFBEBCMF  5IVT GPS UIF NPNFOU 5&9 SVOT JO iOPOTUPQ
NPEFw BT JG POF IBE UZQFE AT EVSJOH BO JOUFSBDUJWF SVO BOE SFUVSOT FWFO JG JU QSPEVDFT OP 1%' BT
PQQPTFE UP XBJUJOH GPS UIF VTFShT JOQVU UP DPNQMFUF JUT UBTL 
"OE XIFO JU DPNFT UP UIF GVUVSF * MJLF UP UIJOL UIBU FYQFSJNFOUJOH XJUI 5&9 PO VOVTVBM QMBUGPSNT
JT B DIBODF UP UIJOL BCPVU OFX XBZT UP VTF 5&9 BOE UIBU $PO5&9U UIBU IBT BMSFBEZ CFFO QSPWJEJOH
DPNQMFUF DIBJOUPPMT JO 5&9 QSPDFTTJOH GPS EFDBEFT JT DFSUBJOMZ XFMM QSFQBSFE GPS TVDI B DIBMMFOHF

'JHVSF 

9DPEF TPVSDFT GPS 5&9
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Figure 3
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The TEX-8 application in its natural habitat

