OPVP
— In relation to other printing related technology

Hin-Tak Leung

ht| 10@sers. sour cef or ge. net

Epson EPL project
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Who am |?
Bought “wrong” Epson printer one yeatr...Long
story. ..
History with BTEX/CJK, knows a bit about fonts
and postscript

WTS, and HP CLJ 3600

familiar with 1JS, and interested in OPVP because of
the Japanese connection.

Apologies if there are mistakes in this slide set!
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ghostscript + printer-specific code

Approaches:

W patch
W uniprint (Postscript? snipplets)
W omni (XML, shared libraries}JR L2
W pipe (unidirectional)
B pnm2xxx
B CUPS Raster

W s (bi-directional pipes)JRL2
W shared libraries

W X11, Ilvga256 and vgalib in ESP Ghostscript
W opvp/oprp (+bidi pipes in rpc use)

What about Wine and/or using Windows drivers?
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http://sourceforge.net/projects/omniprint/
http://www.linuxprinting.org/download/printing/omni/
http://www.cups.org/ddk/index.php
http://www.linuxprinting.org/ijs/
http://svn.ghostscript.com:8080/ghostscript/trunk/gs/ijs/

Extra dependencies

X11: libXt.so, libSM.so, lIbICE.so, libXext.so,
libX11.s0, libXau.so, libXdmcp.so

lvga256, vgalib: libvga.so, libvgagl.so
hpijs: libstc++.s0

faster and independent development and release
cycle

separate |IP (closed-source, incompatible licensing
terms, etc)

cancellation / retry / status /consumable-level query

Is GPL/LGPL appropriate?
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Disadvantages:
not portable to non-unix platforms

compiler/linker specific (gcc)
C entry point (slightly awkward C++ support)

APl-version specific
ABl/alignment sensitive

Advantages:
Same memory space — no unnecessary copying

recompile for compatibility (need source code!)
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Disadvantages:
copying scan-lines (even white ones!)

Advantages:

possibility of widely different build, or even
non-C/C++ — based driver

separate memory space — protect client process

SkipRaster, CopyRaster?
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“Because doing a CUPS raster driver allows your driver to take full advantage
of the CUPS filter architecture and work on more platforms. It is also faster
(both at run-time and when developing drivers...)"

Michael Sweet, Wed Jan 4 2006

rastertolabel (rastertodymo)
rastertoepson
rastertohp

Dependencies versus convenience. Issue with pipes:
buffering, lack of co-ordination between renderer and
driver. (needs rest of cups or foomatic)
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“IJS does offer the advantage of a very small print client which can be directly
embedded in applications (for embedded solutions). The 1JS service concept
allows for complete separation of proprietary driver software from GNU
open-source - important to some developers. The 1JS service concept also
allows for simple update by driver software independent of the client
application and/or print spoolers.

| hope that even though 1JS is not yet version 1.0, that it continues to be
supported by the Linux print community.”

Glen Petrie, Mon Jan 30 2006
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Load every library from a built-in location
(/usr/local /|1 b/ ghostscript):

espgs/ src/ gp_uni x. c
dir = opendir(GS_DEVS SHARED DI R);
i f (dir == 0) return;

while ((dirent = readdir(dir)) !'= 0) {
strncpy(pbuff, dirent->d nanme, sizeof(buff) - (pbuff - buff) - 1);
i f ((handle = dl open(buff, RTLD NON) != 0) {
If ((gs_shared init = dlsymhandle, "gs shared init")) !'=0) {
(*gs_shared init)();
} else {
}
}

}
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Document Data

(Ghostseript, Xprint, ete.)

Benderer

Hue Code for Ghostscript, ¥print, ete.)

Wector Devrice Drniver AP1

Vector Device Driver
(Shared Library Type)

Frinter
Command

Shared Link

Wector Device Drniver &P1

Glue Code IPC Wrapper

TPC Protocol

Driver [P C Wrapper

Wector Device Drniver &P1

Vector Device Driver
(IPC extension Type)

FPrinter Command
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_oading from sys locations (LD LI BRARY PATH):
espgs/ addons/ opvp/ gdevopvp. c
if ((h = dlopen(list[i], RTLD NOW)) {
QpenPrinter = dlsyn(h,"OCpenPrinter");
errorno = dl syn(h,"errorno");
I f (OpenPrinter &% errorno) {
handl e = h;
br eak;

}
QpenPrinter = NULL;

errorno = NULL;

Similiar to Windows GDI — overloaded API methods in the samemory space.
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DLL loading In Gsview

windows unix

gsdll_open() LoadLibrary() dlopen()
gsdll_sym() | GetProcAddress() disym()
gsdll_close() FreeLibrary() diclose()

gsview src/cdll.c

/+* Load GS DLL if not already | oaded =*/
int gsdll _load(GSDLL *dll, const char *nane)

{

gsapi _revision_t rv;

it (gsdll _open(dll, name)) {

j..

/+* Get pointers to functions =*/

dl I ->revision = (PFN_gsapi _revision) gsdll_sym(dll, "gsapi _revision");

/* check DLL version =*/
if (dll->revision(&v, sizeof(rv)) !'=0) {
gs_addnessf ("\nUnable to identify Ghostscript DLL revision...\n");

}

dl I ->revi sion_nunber = rv.revision,
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|IJS — Architecture

V. 0.35, attempts to 1.0:

m |[JS 1.0 spec August 2003 draft
w |JS 1.0 spec Sept 2003 draft at El'{defunc)

Ghostscript

|15 Client

pipe 0

HF Inkjet Driver
(HFIJ5Y

e 1
¢ Fie

|15 Server

Printer

Duplicating file descriptors for 2 pipes ahadr k() —
somewhat non-portable.
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http://lists.freestandards.org/pipermail/printing-driver/attachments/20030811/19b45cae/IJS-Protocol-1.0-Spec.pdf
http://www.eitcsv.com/sps/2003/ijs-v1.00-Sep092003.tar.gz

IJS on windows

]S _exec_wn.c

Creat eProcess(server_cnd, ...);

Cr eat ePi pe( &Chi | dSt di nRd, &hPi peTenp,

)i
Dupl i cat eHandl e( Get Current Process(), hPi peTenp,
Get Current Process(), &hChildStdinW, ...);
Cr eat ePi pe( &Pi peTenp, &hChil dSt dout W, )
Dupl i cat eHandl e( Get Current Process(), hPi peTenp,
Get Current Process(), &hChildStdoutRd, ...);
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|IJS on unix

| ] S_exec_uni Xx.c

pi pe (fds_to);
pi pe (fds_from;
child_pid = fork ();

i%.(child_pid == 0)
{

dup2 (fds_to[0], STDIN FILENO);
dup2 (fds_fron{1], STDOUT FILENO):

status = execvp (argv[O0], argv);
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OPVP — RPC mode

opvp_rpc_client.c

[ * conmuni cati on pipe */

static int outPipe[2];
static int inPipe[2];

int OpenPrinter(int outputFD, char *printerMdel, int *nApiEntry,
OPVP_api _procs *=*api Entry)
{

p| be( out Pi pe);
p| be(i nPi pe) ;
'sélrverPi d = fork();

if (serverPid == 0) {
cl ose(out Pi pe[1]);
cl ose(inPipe[0]);
execl p ( SERVERNAME, SERVERNAME, . . .);
} else {
cl ose(out Pi pe[0]);
cl ose(inPipe[1l]);
cl ose(out put FD) ;
}

opr pc_wai t Ready(rpcHandl e) ;

OPVP/RPC uses shared memory, pull/push. Very similiar$o 1J opve — £sc 0nenbrinting Summit October 2006 — 0. 16/36



|IJS — protocol

1JS_CMD_BEGIN_PAGE

S CMD OPEN 1JS_CMD_BEGIN_JOB
13S_CMD_PING B /\
(IJS_CMD_PONG) /\

1JS_CMD_CLOSE 1IJS_CMD_END_JOB

1JS_LIST_PARAMS
1JS_QUERY_PARAM
1JS_SET_PARAM
1JS_GET_PARAM
1IJS_QUERY_STATUS

IJS_CMD_SEND_DATA_BLOCK

1JS_CMD_EXIT

1IJS_CMD_END_PAGE

1IJS_CMD_CANCEL_JOB

ijs.h
typedef enum {
1 JS CVD_ACK, | JS_CNMD_NAK, | JS CVD_PI NG, | JS _CVD_PONG,
I JS_CVD_OPEN, I JS CMD CLOSE, [1JS CVMD BEG N_JOB, I JS CVMD_END JOB,
| JS_CVD_CANCEL_JOB,
| JS_CVMD_QUERY_STATUS,
| JS_CVD LI ST_PARAMS, I JS_CVMD_ENUM PARAM | JS CVD_SET_PARAM |JS CVD_GET_PARAM
| JS_CVD BEG N_PAGE, 1 JS CVD_SEND DATA BLOCK, | JS CMD_END PAGE,
1JS CVD EXIT
} 1) sCommand,;
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Vector Formats

= Adobe Postscript

HP-GL/2 + RTL
DCL XL (a.k.a. PCL 6)

PDF

= Windows Metafile
» Macintosh PICT
m SVG

and more...
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http://www.w3.org/Graphics/SVG/

91 instructions

Begi nSessi on ReadSt r eam Set Fi | | Mode Set Pat hTod i p Pi e

EndSessi on EndSt r eam Set Font Set Char SubMbde Pi ePat h

Begi nPage ExecStream Set Li neDash Begi nUser Def i nedLi neCaps Rect angl e

EndPage RenoveSt r eam Set Li neCap EndUser Def i nedLi neCaps Rect angl ePat h

Conmrent PopGS Set Li neJoi n Cl oseSubPat h RoundRect angl e

OpenDat aSour ce PushGS SetMterLimt NewPat h RoundRect angl ePat h

Cl oseDat aSour ce Set Cl i pRepl ace Set PageDef aul t CTM Pai nt Pat h Text

Begi nFont Header Set Br ushSour ce Set PageOri gi n Ar cPat h Text Pat h

ReadFont Header Set Char Angl e Set PageRot at i on Set Col or Tr appi ng Begi nl mage

EndFont Header Set Char Scal e Set PageScal e Bezi er Pat h Readl mage

Begi nChar Set Char Shear Set Patt er nTxMode Set Adapti veHal ftoni ng Endl nage

ReadChar SetCliplntersect SetPenSource Bezi er Rel Pat h Begi nRast Pattern

EndChar Set Cli pRectangl e SetPenWdth Chord ReadRast Pat t er n

RenoveFont Set C i pToPage Set ROP Chor dPat h EndRast Pattern

Set Char Attri but es Set Col or Space Set Sour ceTxMode Ellipse Begi nScan

Set Def aul t GS Set Cur sor Set Char Bol dVal ue El | i psePat h EndScan

Set Col or Tr eat nent Set Cur sor Rel Set Neutral Axi s Li nePat h ScanLi neRel

Begi nSt r eam Set Hal ft oneMet hod Set Cl i pMode Li neRel Pat h Passt hr ough
Vender Uni que
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74 instructions

Creating and Managing Print Contexts [2]
f sgpdQpenPri nt er f sgpdd osePri nt er
Job Control Operations [9]
fsgpdStartJob fsgpdAbortJob fsgpdStartDoc fsgpdStartPage f sgpdQuer yDevi ceCapabi l ity

f sgpdEndJob f sgpdEndDoc f sgpdEndPage f sgpdQuer yDevi cel nfo
Graphics State Object Operations [35]
f sgpdReset CTM f sgpdQuer yROP f sgpdSet Li neDash f sgpdSet Li neJoi n
f sgpdSet CTM f sgpdSet ROP f sgpdCet Li neDash f sgpdGet Li neJoi n
f sgpdGet CTM f sgpdGet ROP f sgpdSet Li neDashOf f set fsgpdSetM terLimt
fsgpdlnit GS fsgpdSet Fi | | Mode f sgpdCet Li neDashOf f set fsgpdGetM terLimt
f sgpdSaveGS fsgpdGet Fi | | Mode f sgpdSet Li neStyl e f sgpdSet Pai nt Mode
f sgpdRest or eGS f sgpdSet Al phaConst ant fsgpdGet Li neStyl e f sgpdCet Pai nt Mode
f sgpdQuer yCol or Space fsgpdGet Al phaConstant fsgpdSetLi neCap f sgpdSet St r okeCol or
f sgpdSet Col or Space f sgpdSet Li neW dt h f sgpdCet Li neCap fsgpdSet Fi I | Col or
f sgpdCet Col or Space f sgpdCet Li neW dt h f sgpdSet BgCol or
Pat h Operations [ 14]
f sgpdNewPat h fsgpdFi || Path f sgpdSet Cur r ent Poi nt f sgpdRect angl ePat h
f sgpdEndPat h fsgpdSt rokeFi | | Pat h f sgpdLi nePat h f sgpdRoundRect angl ePat h
fsgpdStrokePath fsgpdSet d i pPat h f sgpdPol ygonPat h f sgpdBezi er Pat h
f sgpdReset d i pPat h f sgpdAr cPat h

Bi t map | mage Operations [4]

f sgpdDr aw mage fsgpdSt art Dr awl mage f sgpdTransf er Dr am mage f sgpdEndDr awi mage
Scan Line Operations [3]

fsgpdStart Scanline  fsgpdScanline f sgpdEndScanl i ne
Rast er | mage Operations [4]

f sgpdSt art Rast er fsgpdTransferRasterData fsgpdSki pRaster f sgpdEndRast er
Stream Dat a Operations [ 3]

fsgpdStart Stream fsgpdTransferStreanData  fsgpdEndSt ream

Implemented iropvp_common. h, OPVP_api _procs OPVP — ESG OpenPrinting Summit. October 2006 — 0. 20/36



PCL XL Reference Protocol Class 3.0

91 instructions

Begi nSessi on ReadSt r eam Set Fi | | Mode Set Pat hToCl i p Pi e

EndSessi on EndSt r eam Set Font Set Char SubMbde Pi ePat h

Begi nPage ExecStream Set Li neDash Begi nUser Def i nedLi neCaps Rect angl e

EndPage RenoveSt r eam Set Li neCap EndUser Def i nedLi neCaps Rect angl ePat h

Comment PopGS Set Li neJoi n Cl oseSubPat h RoundRect angl e

OpenDat aSour ce PushGS SetMterLimt NewPat h RoundRect angl ePat h

Cl oseDat aSour ce Set C i pRepl ace Set PageDef aul t CTM Pai nt Pat h Text

Begi nFont Header Set Br ushSour ce Set PageOri gi n Ar cPat h Text Pat h

ReadFont Header Set Char Angl e Set PageRot at i on Set Col or Tr appi ng Begi nl mage

EndFont Header Set Char Scal e Set PageScal e Bezi er Pat h Readl nage

Begi nChar Set Char Shear Set Patt er nTxMode Set Adapti veHal ftoni ng Endl nage

ReadChar SetCliplntersect SetPenSource Bezi er Rel Pat h Begi nRast Pattern

EndChar Set Cl i pRectangl e Set PenW dth Chord ReadRast Patt ern

RenoveFont Set C i pToPage Set ROP Chor dPat h EndRast Pattern

Set Char Attri butes Set Col or Space Set Sour ceTxMbde  El i pse Begi nScan

Set Def aul t GS Set Cur sor Set Char Bol dVal ue El | i psePat h EndScan

Set Col or Tr eat nent Set Cur sor Rel Set Neutral Axi s Li nePat h ScanLi neRel

Begi nStream Set Hal ft oneMet hod Set O i pMbde Li neRel Pat h Passt hr ough
Vender Uni que
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PDAP| SPEC 1.0RC20060/11

74 instructions

Creating and Managing Print Contexts [2]
f sgpdOpenPri nt er f sgpdd osePrinter
Job Control Operations [9]
fsgpdStartJob fsgpdAbortJob fsgpdStartDoc fsgpdStartPage f sgpdQuer yDevi ceCapability

f sgpdEndJob f sgpdEndDoc f sgpdEndPage f sgpdQuer yDevi cel nfo
Graphics State Object Operations [35]
f sgpdReset CTM f sgpdQuer yROP f sgpdSet Li neDash f sgpdSet Li neJoi n
f sgpdSet CTM f sgpdSet ROP f sgpdCet Li neDash f sgpdGet Li neJoi n
f sgpdGet CTM f sgpdGet ROP f sgpdSet Li neDashOf f set fsgpdSet M terlLimt
f sgpdl ni t GS f sgpdSet Fi | | Mode f sgpdCet Li neDashOf f set fsgpdGetM terLimt
f sgpdSaveGS fsgpdGet Fi | | Mode f sgpdSet Li neStyl e f sgpdSet Pai nt Mode
f sgpdRest or eGS f sgpdSet Al phaConst ant fsgpdGet Li neStyl e f sgpdCet Pai nt Mode
f sgpdQuer yCol or Space fsgpdGet Al phaConstant fsgpdSetLineCap f sgpdSet St r okeCol or
f sgpdSet Col or Space f sgpdSet Li neW dt h f sgpdCet Li neCap fsgpdSet Fi | | Col or
f sgpdGet Col or Space f sgpdGet Li neW dt h f sgpdSet BgCol or
Pat h Operations [ 14]
f sgpdNewPat h fsgpdFi || Path f sgpdSet Cur r ent Poi nt f sgpdRect angl ePat h
f sgpdEndPat h f sgpdSt rokeFi | | Pat h f sgpdLi nePat h f sgpdRoundRect angl ePat h
fsgpdStrokePath fsgpdSet C i pPat h f sgpdPol ygonPat h f sgpdBezi er Pat h
f sgpdReset d i pPat h f sgpdAr cPat h

Bi t map | mage Operations [4]

f sgpdDr awi mage f sgpdSt ar t Dr am mage f sgpdTr ansf er Dr am mage f sgpdEndDr am mage
Scan Line Operations [3]

f sgpdSt art Scanl i ne f sgpdScanl i ne f sgpdEndScanl i ne
Rast er | mage Operations [4]

f sgpdSt art Rast er fsgpdTransferRasterData fsgpdSki pRaster f sgpdEndRast er
Stream Dat a Operations [ 3]

fsgpdStart Stream fsgpdTransferStreanData  fsgpdEndSt ream
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PCL XL is not C-like (not function-prototype based): vai@ab
number and types of arguments; Arguments named and typed.

PCL XL is unidirectional (ndzet * functions).
PCL XL contains fonts related APIs.

PCL XL contains operators for composites, masks, patterns,
and can use these for Fill and Stroke.

opvp_draw_image()/TransferDrawlmage() Don’t support
TIFF?

espgs/ addons/ opvp/ opvp_conmon. h

/* I mage Formats =/
typedef enum _OPVP_I mageFor mat {
OPVP_i f or mat Raw
OPVP_i f or mat RLE
OPVP_i f or mat JPEG
OPVP_i f or mat PNG
} OPVP_I mageFor nat ;

wNhNEPOo

OPVP — FSG OpenPrintina Summit. October 2006 — p. 23/36



OPVP — missing gs hooks

NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL

| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *
| *

espgs/ addons/ opvp/ gdevopvp. c,

#defi ne opvp_procs{}

sync_out put */\
tile_rectangl e OBSCLETE */\
draw | i ne OBSOLETE */\

get _bits */\

map_cnyk _col or */\

get _xfont _procs */\

get _xfont _device */\
map_rgb_al pha_col or */\

get _al pha_bits OBSOLETE */\
copy_al pha =/\

get _band */\

copy_rop */\

draw thin_line =/\

i mage_data */\

end_i mage */\
strip_tile_rectangle */\
strip_copy_rop */\

get _clippi ng_box */\

begi n_typed_i mage */\

get _bits rectangle =/\
map_col or _rgb_al pha */\
create_conpositor =*/\

get _hardware_parans */\
text _begin =/\

fini sh_copydevice */\

begi n_transparency_group */\
end_t ransparency_group */\
begi n_transparency_mask =*/\
end_transparency_mask =*/\
di scard_transparency_|l ayer =*/\
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OPVP — missing gs hooks

gs/ src/ gdevpsdf. h

[+ Conplete distiller paraneters. =*/
typedef struct psdf_distiller_params_s {
/* General parameters =/

/* Col or processing parameters =*/

/* Col or sanpled i mage paraneters =*/

|+ Grayscal e sanpl ed i nage paraneters x/
/ + Monochrome sanpl ed i mage paraneters =*/
/= Font enbeddi ng paraneters x/

} psdf _distiller_parans;

/= Define the extended device structure. */
#defi ne gx_devi ce_psdf _conmon\
gx_devi ce_vect or _comon; \
psdf _version version;\
bool binary_ok; / = derived from ASCI | 85EncodePages */\
bool HaveCFF;\
bool HaveTrueTypes;\
bool HaveCl DSyst emn \
doubl e ParamConpati bilityLevel ;\
psdf distiller_parans parans

New high-level devicgps2wr i t e.
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OPVP does not have:
Widgets (N/A)
Events/Callbacks (N/A)
Composite/Transparency
Font metric, font enumeration of built-in fonts
client side fonts (xfs/fontconfig)
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Examples

gs -r600 -sDEVI CE=opvp -sDriver=libopvpnull.so -sMdel =nodel _nane -sJobl nfo="job_info" \
-g -dBATCH - dSAFER -dQUI ET - dNOPAUSE -sQut put Fi l e=- \$1

gs - sPAPERSI ZE=a4 - dFI XEDVEDI A \

- sProcessCol or Model =Devi ceG ay - dBitsPer Sanpl e=1 \
-SDEVICE=ijs -sljsServer=ijs_server_epsonepl \

- sDevi ceManuf act ur er =Epson -sDevi ceMbdel =EPL5700L \
-sljsParams="" \

-dlj sUseQut put FD \

- dNOPAUSE - dSAFER - dBATCH \

-sQutput Fi |l e=epl test 5700L. epl epl _test.ps
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Reference Client Implementations

= OPVP:
= ghostscript (ps=- opvp)
= openprinting xprin(X11 = opvp) dev halted?
= opvppdi(pdf = opvp)
m |JS:
= ghostcript (ps= I1JS)
= Ijs_client_example (pnm=- ijs)
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http://lx1.avasys.jp/OpenPrintingProject/
http://www.axe-inc.co.jp/openprint/pdf/

Reference Server Implementations

= OPVP:
= opvpnull (opvp=— Text Description)

= opfc-ModuleHP (opvp= PCL 5C): HP
ColorLaserJet 4600 and 5500

m |JS:
= Ij]s_server_example (ijs= ps)
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|IJS-based drivers

m HP Linux Imaging and Printing (HPLIP)
m Gutenprint/Gimp-Print
m Epson 5x00L/6x00L Printer Driver

= Viewplus Tech. Tiger Braille Embosser series for
the blind?

= Official Epson |JHdefunct)
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http://hplip.sourceforge.net/
http://gimp-print.sourceforge.net/
http://sourceforge.net/projects/epsonepl/
http://www.epsondevelopers.com/lprint.jsp

OpenPrinting: Supported printers

= CanonLIPS

= EpsonESC-Page Color

= HPPCL5C

L

= Fujl Xerox/NEC NPDLRPC type.
m Canon (LIPS4 Printers/Copiers)

m Canon (LIPS LX Printers/Copiers)
m Canon (CAPT Printers)
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http://lx1.avasys.jp/OpenPrintingProject/
http://lx1.avasys.jp/OpenPrintingProject/
http://lx1.avasys.jp/OpenPrintingProject/
http://www.express.nec.co.jp/care/prtechinfo/linux/index.html
http://cweb.canon.jp/drv-upd/lasershot/linux/lips4linux.html
http://cweb.canon.jp/drv-upd/lasershot/linux/lipslxlinux.html
http://cweb.canon.jp/drv-upd/lasershot/linux/captlinux.html

5 good quallty fonts available for use.

SN HENEE® | < <BERO®®

[mi NV 77— A0 g 7 <
@@) 1EXL 75 @@ 1EF P E R

IN=A\JRX—3 I A— A EAZA I B
l\}I/ l\/ YNy TV )\—)I/ )% I\)l/ I\/ TSI ) ;5L L

o L7 IR W mg kg | Lt 7 TR AT Bia mg kg
mmemkmm ccKK— T mmemkm m ccKK— T

L AX=FEFAE EAX=EFARE

Postscript, PCL, ESC/Page printers have built-in font.sets

Printers catering for the japanese market have extra louilt-
fonts.
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Summary

OPVP needs:

W Cross-platform DLL loading

W e.g. Russell Lang’'sssviewused | bgs. so on unix and
gsdl | 32. dl | on windows.

B e.g.Apache Portable Runtime
W standardizing on library locations

™ font related APIs c.fSVG

W protocol version negotiation?

W Ul/Capability DLLs?

W OPRP does 300dpi x 300 dpi only??
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http://bugs.ghostscript.com/
http://apr.apache.org/
http://www.w3.org/Graphics/SVG/

Summary

1JS can benefit from:
W skip-scan-line (oprp has SkipRaster)
W copy-scan-line

W faster transport mechanisms (shared memory?)
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What do people do for debugging?

|IJS used to use stdin/stdout for 10.
Epson EPL usest derr.

HPIJS usesysl og() , and some part can also
writes to/ t np .

shared libraries shouldn’t write to stderr?
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References

Avasys (Epson)’s OpenPrinting Project page
Opfc on Sourceforge Japan

Freestandards printing-driver mailing list archive
1JS at linuxprinting.org

Sourceforge OpenPrinting

PDAPI Specs

HP Linux Inkjet Driver Project

-SG OpenPrinting Initiative

Ghostscript

foo2zjs: a linux printer driver for ZjStream protocol
HP PPA GhostScript printfilter

ghostscript documentations on Device drivers
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http://lx1.avasys.jp/OpenPrintingProject/index_e.html
http://opfc.sourceforge.jp/
http://lists.freestandards.org/pipermail/printing-driver/
http://www.linuxprinting.org/ijs/
http://sourceforge.net/projects/openprinting
ftp://ftp.pwg.org/pub/pwg/fsg/vector/
http://hpinkjet.sourceforge.net/
http://www.freestandards.org/en/OpenPrinting
http://www.ghostscript.com/
http://foo2zjs.rkkda.com/
http://sourceforge.net/projects/pnm2ppa
http://www.cs.wisc.edu/~ghost/doc/AFPL/8.00/Devices.htm
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