














































































































































































































































































































































































































































































































































- copypage -

- nulldevice -

width height bbox matrix 
hostname portname pixelencoding machportdevice -

Scan Conversion Operators (Display) 

bool setstrokeadjust -

currentstrokeadjust bool 

Character and Font Operators 

key font definefont font 

key undefinefont -

key findfont font 

font scale scalefont font' 

font matrix makefont font' 

font setfont -

- currentfont font 

string show -

ax ay string ashow -

text numarray I numstring xyshow -

text numarray I numstring xshow -

text numarray I numstring yshow -

c x cy char string widthshow -

Cx cy char ax ay string awidthshow -

proc string kshow -

output current page 

install no-output device 

(NeXTSTEP) set up PostScript device for 
generic rendering service 

turn automatic stroke adjustment on or off 

return current state of automatic stroke 
adjustment 

register fOllt as font dictionary 

(Display) remove key from FontDirectory 
dictionary 

return font dict identified by key 

scale font by scale to produce new font' 

transformfont by matrix to produce new font' 

set font dictionary 

return current font dictionary 

print characters of string on page 

add (ax' ay) to width of each char while 
showing string 

(Display) print characters according to x, y 
displacements in numarray or numstring 

(Display) print characters according to x 
displacements in numarray or numstring 

(Display) print characters according to y 
displacements in numarray or numstring 

add (cx' cy) to width of char while showing 
string 

combine effects of ashow and widthshow 

execute proc between characters shown from 
string 
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string stringwidth Wx Wy 

- FontDirectory diet 

- SharedFontDirectory diet 

- NextStepEncoding array 

- StandardEncoding array 

key seale I matrix selectfont -

Font Cache Operators 

width of string in current font 

dictionary of font dictionaries 

(Display) dictionary of font dictionaries 

NeXTSTEP font encoding vector 

standard font encoding vector 

(Display) establish font specified by key as 
current font 

- cachestatus bsize bmax msize mmax esize emax blimit 

Wx Wy llx lly urx ury setcachedevice -

Wx Wy setcharwidth 

num setcachelimit -

return cache status and parameters 

declare cached character metrics 

declare uncached character metrics 

set max bytes in cached character 

mark size lower upper setcacheparams - set character cache parameters 

- currentcacheparams mark lower upper 

User Object Encoding Operators (Display) 

Errors 

index any defineuserobject -

index undefineuserobject -

index execuserobject -

dictfull 

dictstackoverflow 

dictstackunderflow 

execstackoverflow 

handleerror 

interrupt 
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return current font cache parameters 

associate index with an object in the user 
object array 

remove associate between index and the 
object it referred to 

execute object referred to by index 

no more room in dictionary 

too many begins 

too many ends 

exec nesting too deep 

called to report error information 

external interrupt request (e.g., Control-C) 



invalidaccess 

invalidcontext 

invalidexit 

invalidfileaccess 

invalidfont 

invalidrestore 

invalidid 

ioerror 

limitcheck 

nocurrentpoint 

range check 

stackoverftow 

stackunderftow 

syntaxerror 

timeout 

typecheck 

undefined 

undefinedfilename 

undefinedresult 

unmatchedmark 

unregistered 

VMerror 

attempt to violate access attribute 

invalid use of context synchronization 
facilities 

exit not in loop 

unacceptable access string 

invalid font name or diet 

improper restore 

(Display) invalid identifying number as 
operand 

input/output error occurred 

implementation limit exceeded 

current point is undefined 

operand out of bounds 

operand stack overflow 

operand stack underflow 

syntax error in PS program 

time limit exceeded 

operand of wrong type 

name not known 

file not found 

over/underflow or meaningless result 

expected mark not on stack 

internal error 

VNI exhausted 
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Single-Operator Functions 

The single-operator functions listed here begin with the prefix "PS." For every 
single-operator function with a "PS" prefix, there's a corresponding single-operator 
function with a "DPS" prefix. The PS and DPS functions are identical except that DPS 
functions take an additional (first) argument that represents the PostScript execution 
context. To conserve space, only the single-operator functions prefixed with "PS" are listed 
here. (See "Suggested Reading" for references to documentation about Display 
PostScript.) 

Besides using the standard C types, these single-operator functions use boolean and 
userobject. A boolean variable is an int having either a zero or a nonzero value. The zero 
value is equivalent to the PostScript value false, and the nonzero value is equivalent to the 
PostScript value true. The userobject type is an int that refers to the value returned by 
DPSDefineUserObjectO. 

void PSabs(void) 

void PSadd(void) 

void PSadjustcursor(float deltaX, float deltaY) t 

void PSaload(void) 

void PSalphaimage(void) t 

void PSanchorsearch(boolean *pflag) 

void PSand(void) 

void PSarc(float x, float y, float radius, float angle b float angle2) 

void PSarcn(float x, float y, float radius, float angle b float angle2) 

void PSarct(float x b float y b float x2, float Y2, float radius) 

void PSarcto(float x, float y, float xb float Y2. float radius, float *pxtb float *Pytb float *pxt2' 
float *Pyt2) 

void PSarray(int length) 

void PSashow(float x, float y, char *string) 

void PSastore(void) 

void PSatan(void) 

void PSawidthshow(float x, float y, int c, float ax, float ay, char * string) 

void PSbasetocurrent(float x, float y, float * px, float * py) t 

void PSbasetoscreen(float x, float y, float *px, float *py) t 

void PSbegin(void) 

void PSbind(void) 
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void PSbitsbift(int shift) 

void PSbuttondown(boolean *pflag) t 

void PSbytesavailable(int *pcount) 

void PScacbestatus(int *pbsize, int *pbmax, int *pmsize) 

void PSceiling( void) 

void PScbarpatb(char *string, boolean flag) 

void PSclear(void) 

void PScleardictstack(void) 

void PScleartomark(void) 

void PScleartrackingrect(int tRectNum, userobject gstate) t 

void PSclip( void) 

void PSclippatb(void) 

void PSclosefile( void) 

void PSclosepatb(void) 

void PScolorimage(void) 

void PScomposite(float x, float y, float width, float height, userobject srcGstate, float destx' 

float dest)" int op) t 

void PScompositerect(float destx' float dest)" float width, float height, int op) t 

void PSconcat(float m[6]) 

void PSconcatmatrix( void) 

void PScondition(void) 

void PScopy(int n) 

void PScopypage(void) 
Warning: This function has no effect in NeXTSTEP. 

void PScos(void) 

void PScount(int *pn) 

void PScountdictstack(int *plength) 

void PScountexecstack(int *pcount) 

void PScountframebuffers(int *pcount) t 

void PScountscreenlist(int context, int *pcount) t 

void PScounttomark(int *pn) 

void PScountwindowlist(int context, int *pcount) t 

void PScsbow(char *string) 

Single-Operator Functions 5-25 



void· PScurrentactiveapp(int *pcontext) 
Warning: Don't use this function if you're using the Application Kit. 

void PScurrentalpha(float *pcoverage)t 

void PScurrentblackgeneration( void) 

void PScurrentcacheparams(void) 

void PScurrentcmykcolor(float *pc, float *pm, float *py, float *pk) 

void PScurrentcolor(void) 

void PScurrentcolorrendering( void) 

void PScurrentcolorscreen(void) 

void PScurrentcolorspace( void) 

void PScurrentcolortransfer(void) 

void PScurrentcontext(int *pcontext) 

void PScurrentdash(void) 

void PScurrentdefaultdepthlimit(int *plimit) t 
Warning: Don't use this function if you're using the Application Kit. 

void PScurrentdeviceinfo(userobject window, int *pMinBPS, int *pMaxBPS, int *pColor) t 

void PScurrentdevparams(char *device) 

void PScurrentdict(void) 

void PScurrenteventmask(userobject window, int *pmask) 
Warning: Don't use this function if you're using the Application Kit. 

void PScurrentfile(void) 

void PScurrentfiat(float *pflatness) 

void PScurrentfont(void) 

void PScurrentframebuffertransfer( void) 

void PScurrentglobal(int *b) 

void PScurrentgray(float *pgray) 

void PScurrentgstate(userobject gstate) 

void PScurrenthalftone( void) 

void PScurrenthalftonephase(float *px, float *py) 

void PScurrenthsbcolor(float *ph, float *ps, float *pb) 

void PScurrentlinecap(int *plinecap) 

void PScurrentlinejoin(int *plinejoin) 

void PScurrentlinewidth(float *pwidth) 

void PScurrentmatrix( void) 
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void PScurrentmiterlimit(float *plimit) 

void PScurrentmouse(userobject window, float *px, float *py) 
Warning: Don't use this function if you're using the Application Kit. 

void PScurrentobjectformat(int *pcode) 

void PScurrentoverprint(int *b) 

void PScurrentowner(userobject window, int *pcontext) t 

void PScurrentpacking(boolean *pjlag) 

void PScurrentpagedevice( void) 

void PScurrentpoint(float *px, float *py) 

void PScurrentrgbcolor(float *pr, float *pg, float *pb) 

void PScurrentrusage(float *pnow, float *puTime, float *psTime, int *pmsgSend, 
int *pmsgReceive, int *pnSignals, int *pn VCSw, int *pnlvCSw) t 

void PScurrentscreen( void) 

void PScurrentshared(boolean *pjlag) 

void PScurrentshowpageprocedure( void) 

void PScurrentstrokeadjust(boolean *pjlag) 

void PScurrentsystemparams( void) 

void PScurrenttobase(float x, float y, float *px, float *py) t 

void PScurrenttoscreen(float x, float y,float *px, float *py) t 

void PScurrenttransfer( void) 

void PScurrentundercolorremoval( void) 

void PScurrentuser(int *puid, int *pgid)t 

void PScurrentuserparams( void) 

void PScurrentwaitcursorenabled(boolean * pjlag) t 

void PScurrentwindow(int *pnum) t 

void PScurrentwindowalpha(userobject window, int *palpha) t 

void PScurrentwindowbounds(userobject window, float *px, float *py, float *pwidth, 
float *pheight) t 

Warning: Don't use this function if you're using the Application Kit. 

void PScurrentwindowdepth(userobject window, int *pdepth) t 
Warning: Don't use this function if you're using the Application Kit. 

void PScurrentwindowdepthlimit(userobject window, int *p lim it) t 
Warning: Don't use this function if you're using the Application Kit. 

void PScurrentwindowdict(userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

Single-Operator Functions 5-27 



void PScurrentwindowlevel(userobject window, int *plevel) t 

void PScurrentwriteblock(int *pflag) t 

void PScurveto(float x b float Y b float x2, float Y2, float x3, float Y3) 

void PScvi(void) 

void PScvlit(void) 

void PScvn(void) 

void PScvr(void) 

void PScvrs(void) 

void PScvs(void) 

void PScvx(void) 

void PSdef(void) 

void PSdefauItmatrix(void) 

void PSdefinefont(void) 

void PSdefineresource(char *category) 

void PSdefineusername(int index, char *name) 

void PSdefineuserobject(void) 
Warning: Use DPSDefineUserObjectO instead. 

void PSdeletefile(char *filename) 

void PSdetach(void) 

void PSdeviceinfo( void) 

void PSdict(int length) 

void PSdictstack(void) 

void PSdissolve(float srcx' float src)" float width, float height, userobject srcGstate, float destx' 

float dest)" float delta) t 

void PSdiv( void) 

void PSdtransform(float x, float y, float *px, float *Py) 

void PSdumpwindow(int level, userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

void PSdumpwindows(int level, userobject context) 
Warning: Don't use this function if you're using the Application Kit. 

void PSdup(void) 

void PSecho(booleanflag) 

void PSend(void) 

void PSeoclip(void) 
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void PSeofill( void) 

void PSeoviewclip(void) 

void PSeq(void) 

void PSequals( void) 

void PSequalsequals(void) 

void PSerasepage( void) 
Warning: This function is different in NeXTSTEP. 

void PSerrordict( void) 

void PSexch(void) 

void PSexec(void) 

void PSexecform(void) 

void PSexecstack(void) 

void PSexecuteonly(void) 

void PSexecuserobject(int index) 

void PSexit(void) 

void PSexp( void) 

void PSfalse(void) 

void PSfile(char *name, char *access) 

void PSfilenameforall( void) 

void PSfileposition(int *ppos) 

void PSfill(void) 

void PSfilter(void) 

void PSfindencoding(char *key) 

void PSfindfont(char *name) 

void PSfindresource(char *key, char *category) 

void PSfindwindow(float x, float y, int place, userobject otherWindow, float *px, float *py, 
int *pwinFound, boolean *pdidFind) t 

void PSfiattenpath( void) 

void PSfloor(void) 

void PSflush(void) 

void PSflusbfile(void) 

void PSflushgraphics(void) t 
Warning: Don't use this function if you're using the Application Kit. 

void PSFontDirectory(void) 
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void PSfor(void) 

void PSforall(void) 

void PSfork(void) 

void PSframebuffer(int index, int nameLength, char name[j, int *pslot, int *punit, 
int *pROMid, int *px, int *py, int *pwidth, int *pheight, int *pdepth) t 

void PSfrontwindow(int *pnum) 
Warning: Don't use this function if you're using the Application Kit. 

void PSgcheck(int *b) 

void PSge(void) 

void PSget(void) 

void PSgetboolean(boolean *pflag) 

void PSgetchararray(int size, char string[]) 

void PSgetfloat(float *pvalue) 

void PSgetfloatarray(int size, float array[]) 

void PSgetint(int *pvalue) 

void PSgetintarray(int size, float array[]) 

void PSgetinterval(void) 

void PSgetstring( char * string) 

void PSGlobalFontDirectory( void) 

void PSglobaldict(void) 

void PSglyphshow(char *name) 

void PSgrestore(void) 

void PSgrestoreall(void) 

void PSgsave(void) 

void PSgstate(void) 

void PSgt( void) 

void PShidecursor(void) t 

void PShideinstance(float x, float y, float width, float height) t 

void PSidentmatrix(void) 

void PSidiv(void) 

void PSidtransform(float x, float y, float *px, float *py) 

void PSif(void) 

void PSifelse(void) 
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void PSimage( void) 

void PSimagemask( void) 

void PSindex(int n) 

void PSineofill(float x, float y, boolean *pfiag) 

void PSinfill(float x, float y, boolean *pfiag) 

void PSinitclip(void) 

void PSiniteventtimes(void) 

void PSinitgraphics(void) 
Warning: This function is different in NeXTSTEP. 

void PSinitmatrix(void) 

void PSinitviewclip(void) 

void PSinstroke(float x, float y, boolean *pfiag) 

void PSinueofill(float x, float y, char nums[n], int n, char ops[I], int I, boolean *pfiag) 

void PSinufill(float x, float y, char nums[n], int n, char ops[I], int I, boolean *pfiag) 

void PSinustroke(float x, float y, char nums[n], int n, char ops[l], int I, boolean *pfiag) 

void PSinvertmatrix(void) 

void PSISOLatinlEncoding(void) 

void PSitransform(float x, float y, float *px, float *py) 

void PSjoin(void) 

void PSknown(boolean *pfiag) 

void PSkshow(char *string) 

void PSlanguagelevel(int *n) 

void PSle(void) 

void PSleftbracket( void) 

void PSleftleft(void) 

void PSlength(int *pn) 

void PSlineto(float x, float y) 

void PSln(void) 

void PSload( void) 

void PSlock(void) 

void PSlog(void) 

void PSloop(void) 

void PSIt(void) 
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void PSmachportdevice(int w, int h, int bbox[], int bboxSize, float matrix[], char *phost, 
char *pport, char *ppixeIDict) t 

void PSmakefont(void) 

void PSmakepattern(void) 

void PSmark(void) 

void PSmatrix(void) 

void PSmaxlength(int *plength) 

void PSmod(void) 

void PSmonitor(void) 

void PSmoveto(float x, float y) 

void PSmovewindow(float x, float y, userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

void PSmuI(void) 

void PSne(void) 

void PSneg(void) 

void PSnewinstance( void) t 

void PSnewpath(void) 

void PSnextrelease(int size, char string[]) t 

void PSnoaccess(void) 

void PSnot(void) 

void PSnotify(void) 

void PSnull(void) 

void PSnulldevice(void) 

void PSobscurccursor(void) t 

void PSor( void) 

void PSorderwindow(int place, userobject otherWindow, userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

void PSosnamc(int size, char string[]) t 

void PSostype(int *ptype)t 

void PSpackedarray(void) 

void PSpathbbox(float *pllx, float *pllY' float *purx' float *pury) 

void PSpathforaII( void) 

void PSplacewindow(float x, float y, float width, float height, userobject window) 
Warning: Don't use this function if you're using the Application Kit. 
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void PSplaysound(char *name, int priority)t 

void PSpop(void) 

void PSposteventbycontext(int type, float x, floaty, int time, intjlags, int window, int subtype, 
int datal, int data2, int context, boolean *psuccess ) t 

void PSprint( void) 

void PSprinteventtimes(void) 

void PSprintobject(int code) 

void PSproduct(void) 

void PSprompt( void) 

void PSpstack(void) 

void PSput(void) 

void PSputinterval(void) 

void PSquit( void) 

void PSrand(void) 

void PSrcheck(boolean *pjlag) 

void PSrcurveto(float x, float y, float x2, float Y2, float x3, float Y3) 

void PSread(boolean *pjlag) 

void PSreadhexstring(boolean *pjlag) 

void PSreadimage(void) t 

void PSreadline(boolean *pjlag) 

void PSreadonly( void) 

void PSreadstring(boolean *pjlag) 

void PSrealtime(int *pi) 

void PSrectclip(float x, float y, float width, float height) 

void PSrectfill(float x, float y, float width, float height) 

void PSrectstroke(float x, float y, float width, float height) 

void PSrectviewclip(float x, float y, float width, float height) 

void PSrenamefile(char *old, char *new) 

void PSrepeat(void) 

void PSresetfile( void) 

void PSresourceforall(char *category) 

void PSresourcestatus(char *key, char *category, int *b) 

void PSrestore(void) 
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void PSrevealcursor( void) t 

void PSreversepath(void) 

void PSrevision(int *n) 

void PSrightbracket( void) 

void PSrightbuttondown(boolean *pjlag) t 

void PSrightright(void) 

void PSrightstiIldown(int eventNum, boolean *pjlag)t 

void PSrlineto(float x, float y) 

void PSrmoveto(float x, float y) 

void PSrootfont(void) 

void PSroll(int n, int j) 

void PSrotate(float angle) 

void PSround(void) 

void PS rrand (void) 

void PSrun(char *name) 

void PSsave(void) 

void PSscale(float sx, float sy) 

void PSscalefont(float size) 

void PSscheck(boolean *pjlag) 

void PSscreenlist(int context, int count, int windows[]) t 

void PSscreentobase(float x, float y, float *px, float *py) t 

void PSscreentocurrent(float x, float y, float *px, float *py) t 

void PSsearch(boolean* pjlag) 

void PSselectfont(char *name, float scale) 

void PSsendboolean(booleanjlag) 

void PSsendchararray( char string[], int size) 

void PSsendfloat(float value) 

void PSsendfloatarray(float array[], int size) 

void PSsendint(int value) 

void PSsendintarray(int array[], int size) 

void PSsendstring(char *string) 

void PSserialnumber(int *n) 
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void PSsetactiveapp(int context) 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetalpha(float coverage) t 

void PSsetautofill(boolean flag, userobject window) t 

void PSsetbbox(float llx' float ll)" float urx' float ury) 

void PSsetblackgeneration( void) 

void PSsetcachedevice(float wx' float w)" float llx, float ll)" float urx' float ury) 

void PSsetcachelimit(float num) 

void PSsetcacheparams( void) 

void PSsetcharwidth(float wx' float wy) 

void PSsetcmykcolor(float c, float m, float y, float k) 

void PSsetcolor( void) 

void PSsetcolorrendering( void) 

void PSsetcolorscreen( void) 

void PSsetcolorspace(void) 

void PSsetcolortransfer( void) 

void PSsetcursor(float x, float y, float mx, float my) t 

void PSsetdash(float pattern[] , int size, float offset) 

void PSsetdefaultdepthlimit(int limit) t 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetdevparams(void) 

void PSseteventmask(int mask, userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetexposurecolor(void) t 

void PSsetfileposition(int pos) 

void PSsetftat(floatflatness) 

void PSsetftushexposures(boolean flag) t 

void PSsetfont(userobjectjont) 

void PSsetframebuffertransfer( void) 

void PSsetglobal(int b) 

void PSsetgray(float num) 

void PSsetgstate(userobject gstate) 

void PSsethalftone( void) 

void PSsethalftonephase(float x, float y) 
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void PSsethsbcolor(float hue, float sat, float brt) 

void PSsetinstance(boolean flag) t 

void PSsetlinecap(int line cap ) 

void PSsetlinejoin(int line join) 

void PSsetlinewidth(float width) 

void PSsetmatrix(void) 

void PSsetmiterlimit(float limit) 

void PSsetmouse(float x, float y) t 

void PSsetobjectformat(int code) 

void PSsetoverprint(int b) 

void PSsetowner(userobject context, userobject window)t 

void PSsetpacking(booleanflag) 

void PSsetpagedevice(void) 

void PSsetpattern(int patternDict) 

void PSsetrgbcolor(float red, float green, float blue) 

void PSsetscreen(void) 

void PSsetsendexposed(boolean flag, userobject window) t 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetshared(boolean flag) 

void PSsetshowpageprocedure(int win) t 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetstrokeadjust(booleanflag) 

void PSsetsystemparams( void) 

void PSsettrackingrect(float x, float y, float width, float height, boolcan leftFlag, 
boolean rightFlag, boolean inside, int userData, int trectNum, 
userobject gstate) t 

void PSsettransfer(void) 

void PSsetucacheparams( void) 

void PSsetundercolorremoval( void) 

void PSsetuserparams(void) 

void PSsetvmthreshold(int i) 

void PSsetwaitcursorenabled(boolean flag) t 

void PSsetwindowdepthlimit(int limit, userobject window) t 
Warning: Don't use this function if you're using the Application Kit. 
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void PSsetwindowdict( userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetwindowlevel(int level, userobject window) t 

void PSsetwindowtype(int type, userobject window) t 
Warning: Don't use this function if you're using the Application Kit. 

void PSsetwriteblock(intflag) t 

void PSshareddict( void) 

void PSSharedFontDirectory( void) 

void PSshow(char *string) 

void PSshowcursor( void) t 

void PSshowpage(void) 
Warning: This function is different in NeXT STEP. 

void PSsin(void) 

void PSsizeimage(float x, float y, float width, float height, int *ppixelsWide, int *ppixelsHigh, 
int *pbitsPerSample, float matrix[], boolean *pmultiProc, 
int *pnColors)t 

void PSsqrt(void) 

void PSsrand(void) 

void PSstack(void) 

void PSStandardEncoding( void) 

void PSstart(void) 

void PSstartjob(int b, char *password) 

void PSstatus(boolean *pflag) 

void PSstatusdict(void) 

void PSstilIdown(int eventNum, boolean *pflag) t 

void PSstop(void) 

void PSstopped(void) 

void PSstore(void) 

void PSstring(int length) 

void PSstringwidth(char *string, float *px, float *py) 

void PSstroke(void) 

void PSstrokepath( void) 

void PSsub(void) 

void PSsystemdict( void) 
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void PStermwindow(userobject window) 
Warning: Don't use this function if you're using the Application Kit. 

void PStoken(boolean *pflag) 

void PStransforrn(float x, float y, float *px, float *py) 

void PStranslate(float x, float y) 

void PStrue(void) 

void PStruncate(void) 

void PStype( void) 

void PSuappend(char nums[], int n, char ops[], int l) 

void PSucache(void) 

void PSucachestatus( void) 

void PSueofill(char nums[], int n, char ops[], int l) 

void PSufill(char nums[], int n, char ops[], int I) 

void PSundef(char *name) 

void PSundefinefont(char *name) 

void PSundefineresource(char *key, char *category) 

void PSundefineuserobject(int index) 

void PSupath(boolean flag) 

void PSuserdict(void) 

void PSuserobject(void) 

void PSusertirne(int *pmillisecs) 

void PSustroke(char nums[], int n, char ops[], int l) 

void PSustrokepath(char nums[], int n, char ops[], int l) 

void PSversion(int buJsize, char buj[]) 

void PSviewclip(void) 

void PSviewclippath(void) 

void PSvrnreclairn(int code) 

void PSvrnstatus(int *plevel, int *pused, int *pmax) 

void PSwait(void) 

void PSwcheck(boolean *pflag) 

void PSwhere(boolean *pflag) 

void PSwidthshow(fioat x, float y, int c, char *string) 
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void PSwindow(float x, float y, float width, float height, int type, int *pwindow) 
Warning: Don't use this function if you're using the Application Kit. 

void PSwindowdevice(userobject window) t 

void PSwindowdeviceround(userobject window)t 

void PSwindowlist(int context, int count, int windows[D t 

void PSwrite(void) 

void PSwritehexstring(void) 

void PSwriteobject(int code) 

void PSwritestring( void) 

void PSwtranslation(float *px, float *py) 

void PSxcheck(boolean *pjlag) 

void PSxor(void) 

void PSxshow(char *string, float numArray[], int size) 

void PSxyshow(char * string , float numArray[], int size) 

void PSyield(void) 

void PSyshow(char * string , float numArray[], int size) 
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Client Library Functions 

Controlling a PostScript Execution Context 

Create a context 

DPSContext 

DPSContext 

DPSContext 

DPSContext 

void 

DPSCreateContext(const char *hostName, const char *serverName, 
DPSTextProc textProc, DPSErrorProc errorProc)t 

DPSCreateContextWithTimeoutFromZone( const char * hostName, 
const char *serverName, DPSTextProc textProc, 
DPSErrorProc errorProc, int timeout, NXZone *zone)t 

DPSCreateNonsecureContext(const char *hostName, const char *serverName, 
DPSTextProc textProc, DPSErrorProc errorProc, int timeout, 
NXZone * zone) t 

DPSCreateStreamContext(NXStream *stream, int debugging, 
DPSProgramEncoding progEnc, DPSNameEncoding nameEnc, 
DPSErrorProc errorProc) t 

DPSDestroyContext(DPSContext context) 

Create a child context 

int 
void 

DPSChainContext(DPSContext parent, DPSContext child) 
DPSUnchainContext(DPSContext context) 

Access the current context 

void 
DPSContext 

Control a context 

int 
void 
void 

DPSSetContext(DPSContext context) 
DPSGetCurrentContext(voic1) 

DPSSynchronizeContext(DPSContext context, int enableFlag) t 
DPSWaitContext(DPSContext context) 
DPSAsynchronousWaitContext(DPSContext context, DPSPingProc handler, 

void *userData) 

Warning: The following two context-controlling functions aren't implemented in NeXTSTEP 

void 
void 

DPSlnterruptContextO 
DPSResetContextO 
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Extract space from a context 

DPSSpace DPSSpaceFromContext(DPSContext context) 

Destroy a space and all contexts in it 

void DPSDestroySpace(DPSSpace space) 

Sending Data to the Window Server 

Send PostScript code to the Window Server 

void 
void 
void 
void 
void 
void 

DPSWritePostScript(DPSContext context, const void *buf, int count) 
DPSWriteData(DPSContext context, const void *buf, unsigned int count) 
DPSPrintf(DPSContext context, const char *format, ... ) 
DPSFlushContext(DPSContext context) 
DPSFlush(void) t 
DPSSendEOF(DPSContext context) t 

Send an encoded PostScript path to the Window Server 

void 

void 

DPSDoUserPath(void *coords, int numCoords, DPSNumberFormat numType, 
unsigned char *ops, int numOps, void *bbox, int action)t 

DPSDoUserPathWithMatrix(void *coords, int numCoords, 
DPSNumberFormat numType, unsigned char *ops, int numOps, 
void *bbox, int action, float matrix[6])t 

User Objects and User Names 

Create a user object 

int DPSDefineUserObject(int index) t 
void DPSUndefineUserObject(int index)t 

Access the system and user name tables 

void 

const char * 
const char * 

DPSMapNames(DPSContext context, unsigned int numNames, 
const char *const *nameArray, long int *const *numPtrArray) 

DPSNameFromlndex(int index) 
DPSNameFromTypeAndlndex(short type, int index) t 
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Event-Handling 

Access events from the Window Server 

int 

int 

void 

Coalesce events· 

int 

DPSGetEvent(DPSContext context, NXEvent *anEvent, int mask, double timeout, 
int threshold) t 

DPSPeekEvent(DPSContext context, NXEvent *anEvent, int mask, double timeout, 
int threshold) t 

DPSDiscardEvents(DPSContext context, int mask) t 

DPSSetTracking(intjiag) t 

Set the event-filter function 

DPSEventFilterFunc DPSSetEventFunc(DPSContext context, DPSEventFilterFunc Junc) t 

Create an event 

int DPSPostEvent(NXEvent *anEvent, int a tStart) t 

Create a timed entry 

DPSTimedEntry DPSAddTimedEntry( double period, DPSTimedEntryProc handler, 
void *userData, int priority) t 

void DPSRemoveTimedEntry(DPSTimedEntry teNumber) t 

Initiate a count down for the wait cursor 

void DPSStartWaitCursorTimer(void) t 

Allow dead key processing 

void DPSSetDeadKeysEnabled(DPSContext context, intjiag)t 

Generate an event mask for an event type 

int NX_EVENTCODEMASK(int type) 
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File and Port Monitoring 

Monitor a file descriptor 

void 
void 

DPSAddFD(intjd, DPSFDProc handler, void *userData, intpriority)t 
DPSRemoveFD(intjd) t 

Monitor a Mach port 

void 

void 

DPSAddPort(porCt newPort, DPSPortProc handler, int maxSize, void *userData, 
int priority) t 

DPSRemovePort(port_t port) t 

Set the notify port call-back function 

void 
void 

DPSAddNotifyPortProc(DPSPortProc handler, void *userData) t 
DPSRemoveNotifyPortProc(DPSPortProc handler) t 

Text-Handling 

Set the text call-back functions 

DPSTextProc 
DPSTextProc 
DPSTextProc 

DPSSetTextProc(DPSContext context, DPSTextProc tp) 
DPSSetTextBackstop(DPSTextProc textProc) 
DPSGetCurrentTextBackstop( void) 

Debugging and Error-Handling 

Trace data and events 

int 
void 

DPSTraceContext(DPSContext context, intflag) t 
DPSTraceEvents(DPSContext context, intjlag) t 
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Handle errors 

DPSErrorProc 
void 

void 
DPSErrorProc 
void 
void 

DPSSetErrorProc(DPSContext context, DPSErrorProc ep) 
DPSDefaultErrorProc(DPSContext context, DPSErrorCode errorCode, 

long unsigned int arg1, long unsigned int arg2) 
DPSSetErrorBackstop(DPSErrorProc errorProc) 
DPSGetCurrentErrorBackstop( void) 
DPSPrintError(FILE *fp, const DPSBinObjSeqRec error) t 
DPSPrintErrorToStream(NXStream * stream, const DPSBinObjSeqRec error) t 

Functions Used by pswrap 

Wait for return values from the Window Server 

void DPSAwaitReturn Values(DPSContext context) 

Write strings in binary object sequence 

void DPSWriteStringChars(DPSContext context, const char *buf, unsigned int count) 

Write PostScript code in a specified format 

void DPSWriteTypedObjectArray(DPSContext context, DPSDefinedType type, 
const void *array, unsigned int length) 

Begin a new binary object sequence 

void DPSBinObjSeqWrite(DPSContext context, const void *buf, unsigned int count) 

Define information expected from the PostScript interpreter 

void DPSSetResultTable(DPSContext context, DPSResults table, unsigned int length) 

Update a context's name map from the client library's name map 

void DPSUpdateNameMap(DPSContext context) 
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Types and Constants 

Defined Types 

DPSContextRec 

typedef struct _cDPSContextRec { 
char *priv; 
DPSSpace space; 
DPSProgramEncoding programEncoding; 
DPSNameEncoding nameEncoding; 
struct _CDPSProcsRec const * procs; 
void (*textProc)O; 
void (*errorProc)O; 
DPSResults resultTable; 
unsigned int resultTableLength; 
struct _CDPSContextRec *chainParent, *chainChild; 
DPSContextType type; 

} DPSContextRec, *DPSContext; 

DPSContextType 

typedef enum { 
dps_machServer, 
dps_fdServer, 
dps_stream 

} DPSContextType; 

DPSErrorCode 

typedef enum _DPSErrorCode { 
dps_err_ps = DPS_ERROR_BASE, 
dps_err_nameTooLong, 
dps_err_resultTagCheck, 
dps_err _resuItTypeCheck, 
dps_err _invalid Context, 
dps_err_select = DPS_NEXT_ERROR_BASE, 
dps_err _connection Closed, 
dps_err_read; 
dps_err _write, 
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dps_err_invalidFD, 
dps_err_invalidTE, 
dps_err_invalidPort, 
dps_err_outOfMemory, 
dps_err _cantConnect 

} DPSErrorCode; 

DPSEventFilterFunc 

typedef int (*DPSEventFilterFunc)(NXEvent *ev ); 

DPSFDProc 

typedef void (*DPSFDProc)( intfd, void *userData ); 

DPSNumberFormat 

typedef enum _DPSNumberFormat { 
#ifdef _BIG_ENDIAN_ 

dps_float = 48, 

#else 

dps_long = 0, 
dps_short = 32 

dps_float = 48+ 128, 
dps_long = 0+128, 
dps_short = 32+128 

} DPSNumberFormat; 

DPSPingProc 

typedef void (*DPSPingProc) 
(DPSContext ctxt, 
void *userData); 

DPSPortProc 

typedef void (*DPSPortProc) 
(msg_header_t *msg, 
void *userData); 

DPSTimedEntry 

typedef struct _DPSTimedEntry *DPSTimedEntry; 
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DPSlimedEntryProc 

typedef void (*DPSTimedEntryProc) 
(DPSTimedEntry timedEntry, 
double now, 
void *userData); 

DPSUserPathAction 

typedef enum _DPSUserPathAction { 
dps_uappend = 176, 
dps_ufill = 179, 
dps_ueofill = 178, 
dps_ustroke = 183, 
dps_ustrokepath = 364, 
dps_inufill = 93, 
dps_inueofill = 92, 
dps_inustroke = 312, 
dps_def = 51, 
dps_put = 120 

} DPSUserPathAction; 

DPSUserPathOp 

typedef enum _DPSUserPathOp { 
dps_setbbox = 0, 
dps_moveto, 
dps_rmoveto, 
dps_lineto, 
dps_rlineto, 
dps_curveto, 
dps_rcurveto, 
dps_arc, 
dps_arcn, 
dps_arct, 
dps_c1osepath, 
dps_ucache 

} DPSUserPathOp; 

NXCoord 

typedef float NXCoord 
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NXEvent 

typedef struct _NXEvent { 
int type; 
NXPoint location; 
long time; 
int flags; 
unsigned int window; 
NXEventData data; 
DPSContext ctxt; 

} NXEvent, *NXEventPtr; 

NXEventData 

typedef union { 
struct { 

short eventNum; 
int click; 
unsigned char pressure; 

} mouse; 
struct { 

short repeat; 
unsigned short charSet; 
unsigned short charCode; 
unsigned short keyCode; 
short keyData; 

} key; 
struct { 

short eventNum; 
int trackingNum; 
int userData; 

} tracking; 
struct { 

short reserved; 
short subtype; 
union { 
float F[2]; 
long L[2]; 
short S[4]; 
char e[8]; 
} misc; 

} compound; 
} NXEventData; 
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NXPoint 

typedef struct _NXPoint { 
NXCoord x; 
NXCoordy; 

} NXPoint; 

NXSize 

typedef struct _NXSize { 
NXCoord width; 
NXCoord height; 

} NXSize; 

Symbolic Constants 

All Contexts 

DPS_ALLCONTEXTS 

Alpha Constants 

NX_DATA 
NX_ONES 

Character Set Values 

NX_ASCIISET 
NX_SYMBOLSET 
NX_DINGBATSSET 
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Compositing Operations 

NX_CLEAR 
NX_COPY 
NX_SOVER 
NX_SIN 
NX_SOUT 
NX_SATOP 
NX_DOVER 
NX_DIN 
NX_DOUT 
NX_DATOP 
NX_XOR 
NX_PLUSD 
NX_HIGHLIGHT 
NX_PLUSL 

Error Code Bases 

DPS_ERROR_BASE 
DPS_NEXT_ERROR_BASE 

Event Types 

NX_NULLEVENT 
NX_LMOUSEDOWN 
NX_LMOUSEUP 
NX_LMOUSEDRAGGED 
NX_MOUSEDOWN 
NX_MOUSEUP 
NX_MOUSEDRAGGED 
NX_RMOUSEDOWN 
NX_Rlvl0USEUP 
NX_RMOUSEDRAGGED 
NX_MOUSEMOVED 
NX_MOUSEENTERED 
NX_MOUSEEXITED 
NX_KEYDOWN 
NX_KEYUP 
NX_FLAGSCHANGED 
NX_KITDEFINED 
NX_SYSDEFINED 
NX_APPDEFINED 
NX_TIMER 
NX_CURSORUPDATE 
NX_JOURNALEVENT 
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Meaning 

A non-event 
Left mouse-down 
Left mouse-up 
left mouse-dragged 
Same as NX_LMOUSEDOWN 
Same as NX_LMOUSEUP 
Same as NX_LMOUSEDRAGGED 
Right mouse-down 
Right mouse-up 
Right mouse-dragged 
Mouse-moved 
Mouse-entered 
Mouse-exited 
Key-down 
Key-up event 
Flags-changed 
Appkit -defined 
System-defined 
Application-defined 
Timer used for tracking 
Cursor tracking 
Event used by joumaling 



NX_FIRSTEVENT 
NX_LASTEVENT 
NX_ALLEVENTS 

Event Type Masks 

NX_NULLEVENTMASK 
NX_LMOUSEDOWNMASK 
NX_LMOUSEUPMASK 
NX_RMOUSEDOWNMASK 
NX_RMOUSEUPMASK 
NX_MOUSEMOVEDMASK 
NX_LMOUSEDRAGGEDMASK 
NX_RMOUSEDRAGGEDMASK 
NX_MOUSEENTEREDMASK 
NX_MOUSEEXITEDMASK 
NX_KEYDOWNMASK 
NX_KEYUPMASK 
NX_FLAGSCHANGEDMASK 
NX_KITDEFINEDMASK 
NX_APPDEFINEDMASK 
NX_SYSDEFINEDMASK 
NX_TIMERMASK 
NX_CURSORUPDATEMASK 
NX_MOUSEDOWNMASK 
NX_MOUSEUPMASK 
NX_MOUSEDRAGGEDMASK 
NX_JOURNALEVENTMASK 

Forever 

The smallest-valued event constant 
The greatest-valued event constant 
A value that includes all event types 
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Keyboard State Flags Masks 

NX_ALPHASHIFfMASK 
NX_SHIFfMASK 
NX_CONTROLMASK 
NX_ALTERNATEMASK 
NX_COMMANDMASK 
NX_NUMERICPADMASK 
NX_HELPMASK 
NX_NEXTCTRLKEYMASK 
NX_NEXTLSHIFfKEYMASK 
NX_NEXTRSHIFfKEYMASK 
NX_NEXTLCMDKEYMASK 
NX_NEXTRCMDKEYMASK 
NX_NEXTLALTKEYMASK 
NX_NEXTRALTKEYMASK 

Event Flags Masks 

NX_STYLUSPROXIMITYMASK 
NX_NONCOALSESCEDMASK 

Window Backing Types 

NX_RETAlNED 
NX_NONRETAINED 
NX_BUFFERED 

Window Screen List Placement 

NX_ABOVE 
NX_BELOW 
NX_OUT 
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Meaning 

Shift lock 
Shift key 
Control key 
Altkey 

. Command key 
Number pad key 
Help key 
Control key 
Left shift key 
Right shift key 
Left command key 
Right command key 
Left alt key 
Right alt key 

Meaning 

Stylus is in proximity (for tablets) 
Event coalescing disabled 



Distributed Objects 

Classes 

NXConnection 

Inherits From: NXlnvalidationNotifier : Object 

Conforms To: NXSenderIslnvalid 
NXReference (NXlnvalidationN otifier) 

Establishing a Connection 

+ (NXProxy *)connectToNarne:(const char *)n 

+ (NXProxy *)connectToNarne:(const char *)n 
frornZone:(NXZone *)z 

+ (NXProxy *)connectToNarne:(const char *)n 
onHost:(const char *)h 

+ (NXProxy *)connectToNarne:(const char *)n 
onHost:(const char *)h 
frornZone:(NXZone *)z 

Connects to the named object 

Connects to the named object 

Connects to the named object 

Connects to the named object 

+ (NXProxy *)connectToPort:(NXPort *)p 

+ (NXProxy *)connectToPort:(NXPort *)p 
frornZone:(NXZone *)z 

Connects over the specified port 

Connects over the specified port 
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+ (NXProxy *)connectToPort:(NXPort *)aPort 
withInPort:(NXPort *)inPort 

+ (NXProxy *)connectToPort:(NXPort *)aPort 
withInPort:(NXPort *)inPort 
fromZone:(NXZone *)z 

Ascertaining Connections 

+ connections:(List *)1 

Registering an Object 

+ registerRoot:anObject 

+ registerRoot:anObject 
fromZone:(NXZone *)z 

+ registerRoot:anObject 
withName:( const char *)n 

+ registerRoot:anObject 
withName:(const char *)n 
fromZone:(NXZone *)z 

Eliminating References 

+ removeObject:anObject 

Invalidation 

+ unregisterForInvalidationNotification: 
anObject 

Statistics 

+ (int)messagesReceived 

limeouts 

+ setDefaultTimeout:(int)t 

+ (int)defauItTimeout 

- setlnTimeout:(int)t 

- setOutTimeout:(int)t 

- (int)inTimeout 

- (int)outTimeout 
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Connects over the specified port 

Connects over the specified port 

Returns all connections 

Establishes a root object 

Establishes a root object 

Establishes a named root object 

Establishes a named root object 

Removes an object from all connections 

Unregisters an object for notifications 

Number of messages received over connection 

Sets default timeout for all connections 

Returns default timeout for all connections 

Sets in timeout 

Sets out timeout 

Returns in timeout 

Returns out timeout 



Zone Usage 

+ setDefaultZone: (NXZone *)zone 

- (NXZone *)defaultZone 

Assigning a Delegate 

- setDelegate:anObject 

- delegate 

Returning Port Objects 

- (NXPort *)inPort 

- (NXPort *)outPort 

Getting and Setting the Root Object 

- rootObject 

- setRoot:anObject 

Imported and Exported Objects 

- (List *)remoteObjects 

- (List *)locaIObjects 

Returning a Proxy 

- getLocal:anld 

- newRemote:(unsigned)anObject 
withProtocol:(Protocol *)p 

Running a Connection 

-run 

- runWithTimeout:(int)t 

- runlnNewThread 

- runFromAppKit 

- runFromAppKitWithPriority:(int)priority 

Freeing an NXConnection Instance 

-free 

Sets default zone for all connections 

Returns default zone for all connections 

Sets the connection's delegate 

Returns the connection's delegate 

Returns the connection's in port 

Returns the connection's out port 

Returns the connection's root object 

Sets the connection's root object 

Returns the connection's remote proxies 

Returns the connection's local proxies 

Returns an object's local proxy 

Creates a remote proxy for an object 

Runs the connection and blocks 

Runs the connection for a while 

Runs the connecion asynchronously 

Runs the connection from DPS client 

Runs the connection from DPS client 

Frees the connection 
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NXProxy 

Inherits From: 

Conforms To: 

Counting References 

- addReference 

-free 

- references 

none 

NXReference 
NXTransport 

Returning the proxy·s connection 

- connectionForProxy 

Freeing an NXProxy instance 

-freeProxy 

Determining if an object is a proxy 

- isProxy 

Specifying a protocol 

- setProtocoIForProxy:(Protocol *)proto 

Object Additions 

Making Objects Distributable 

- encodeRemotelyFor: 
(NXConnection *)connection 
freeAfterEncoding:(BOOL *).flagp 
isBycopy:(BOOL)isBycopy 

- (BOOL)isProxy 
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Adds a reference 

Eliminates a reference 

Returns number of references 

Returns the proxy's connection 

Frees the proxy but not its real object 

Identifies the receiver as a proxy 

Sets the proxy's protocol for efficiency 

Transports an object using a proxy 

Identifies the receiver as an object 



Protocols 

NXDecoding 

Adopted By: A private class that decodes data sent across a connection 

Methods 

- decodeBytes:(void *)bytes 
count: (int)count 

- decodeData:(void *)d 
ofType:(const char *)t 

- decodeMachPort:(porCt *)pp 

- decodeObject 

- decodeVM:(void **)bytes 
count:(int *)count 

NXEncoding 

Decodes untyped data 

Decodes typed data 

Decodes a Mach port 

Decodes an object 

Decodes virtual memory pages 

Adopted By: A private class that encodes data across a connection 

Methods 

- encodeBytes:(const void *)bytes 
count: (int)count 

- encodeData:(void *)data 
ofType:(const char *)type 

- encodeMachPort:(port_t)port 

- encodeObject:anObject 

- encodeObjectBycopy:anObject 

- encodeVM:(const void *)bytes 
count: (int)count 

Encodes untyped data 

Encodes typed data 

Encodes a Mach port 

Encodes an object as a proxy 

Encodes a copy of an object 

Encodes virtual memory pages 

Protocols: NXDecoding 6-5 



NXTransport 

Adopted By: 

Methods 

List (common classes) 
NXData (Mach Kit) 
NXPort (Mach Kit) 
NXProxy 

- encodeRemotelyFor: 
(NXConnection *)connection 
freeAfterEncoding:(BOOL *).flagp 
isBycopy:(BOOL)isBycopy 

- encodeUsing:(id <NXEncoding> )portal 

- decodeUsing:(id <NXDecoding> )portal 
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Determines what to encode across a connection 

Encodes an object across a connection 

Decodes an object over a connection 



Types and Constants 

Defined Types 

NXRemoteException 

typedef enum { 
NX_REMOTE_EXCEPTION_BASE = 11000, 
NX_couldntSendException = 11001, 
NX_couldntReceiveException = 11002, 
NX_couldntDecodeArgumentsException = 11003, 
NX_unknownMethodException = 11004, 
NX_objectlnaccessibleException = 11005, 
NX_objectNotAvaiiableException = 11007, 
NX_remotelnternalException = 11008, 
NX_multithreadedRecursionDeadlockException = 11009, 
NX_destinationlnvalid = 11010, 
NX_originatorlnvalid = 11011, 
NX_sendTimedOut = 11012, 
NX_receiveTimedOut = 11013, 
NX_REMOTE_LAST_EXCEPTION = 11999 

} NXRemoteException; 

Symbolic Constants 

limeout Constantst Value 

15000 

Types and Constants 6-7 





Indexing Kit 

Classes 

IXAttributeParser 

Inherits From: Object 

Initializing an Instance 

- init 

Managing Readers 

- setAttributeReaders:(List *)aList 

- getAttributeReaders:(List *)aList 

Managing Text Stream Types 

- (BOOL)understandsType:(const char *)aType 

- addSourceType:(const char *)aType 

- removeSourceType:(const char *)aType 

: : 

Initializes and returns a new IXAttributeParser 

Sets the IXAttributeReaders to those in aList, freeing the 
previous IXAttributeReaders 

Returns in aList the IXAttributeReaders 

Returns YES if streams or files of aType are parsed 

Sets aType as a type that will be parsed 

Un sets aType as a type that will be parsed 
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Managing Parse Options 

- setMinimum Weight:(unsigned int)anlnt 

- (unsigned int)minimumWeight 

- setPercentPassed:(unsigned int)anlnt 

Sets the minimum weight for a token to be included 

Returns the minimum weight for a token to be included 

Sets the percent of tokens dropped 

- (unsigned int)percentPassed Returns the percent of tokens dropped 

- setWeightingDomain:(IXWeightingDomain *)aDomain 

- (IXWeightingDomain *)weightingDomain 

- set WeightingType:(IXWeightingType )anlnt 

- (IXWeightingType )weightingType 

Parsing Text 

- parseFile:(const char *)filename 
ofType:(const char *)aType 

- parseStream:(NXStream *)stream 
ofType:(const char *)aType 

- (NXStream *)analyzeFile:(const char *)filename 
ofType:(const char *)aType 

Sets the weighting domain for caluculating peculiarities 

Returns the weighting domain 

Sets the type of weighting to calculate 

Returns the type of weighting calculated 

Parses the contents of filename if possible, adding the 
information·to the attribute-value list 

Parses the contents of stream if possible, adding the 
information to the attribute-value list 

Parses the contents of filename if possible, adding the 
information and returning the analyzed stream 

- (NXStream *)analyzeStream:(NXStream *)stream Parses the contents of stream if possible, adding the 
ofType:(const char *)aType information and returning the analyzed stream 

- reset Clears all compiled information in the attribute-value list 

IXAttributeQuery 

Inherits From: Object 

Initializing an IXAttributeQuery 

- initQueryString:(const char *)aString 
andAttributeParser:(IXAttributeParser *)aParser 
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Initializes a new IXAttributeQuery with aString as 
the query expression and aParser used to parse it 



Accessing Attributes 

- (char *)attributeNames 

- (IXAttributeParser *)attributeParser 

Retrieving the auery Expression 

- (const char *)queryString 

Evaluating the auery 

- (lXPostingList *)evaluateFor:anObject 

IXAttributeReader 

Inherits From: Object 

Conforms To: IXAttributeReading 

Altering Words 

- (unsigned int)foldPlural:(char *)aString 
inLength:(unsigned int)aLength 

- (unsigned int)reduceStem:(char *)aString 
inLength:(unsigned int)aLength 

Setting Reader Options 

- setCaseFolded:(BOOL)jlag 

- (BOOL)isCaseFolded 

- setPluralsFolded:(BOOL)jlag 

- (BOOL)arePluralsFolded 

- setStemsReduced:(BOOL)jlag 

- (BOOL)areStemsReduced 

- setPunctuation:(const char *)aString 

Returns the names of attributes in the query string 

Returns the IXAttributeParser 

Returns the query string 

Evaluates the query string against an Object, returning the 
records that match in an IXPostingList 

Reduces aString to its singular form 

Reduces aString to its base or root form 

Sets whether uppercase letters are changed to lowercase 

Returns whether uppercase letters are changed to lowercase 

Sets whether plural words are reduced to singular 

Returns whether plural words are reduced to singular 

Sets whether words are reduced to base or root forms 

Returns whether words are reduced to base or root forms 

Sets the set of characters used to delimit tokens to aString 

Classes: IXAttributeReader 7-3 



- (char *)punctuation 

- setS top Words:( const char *)stop Words 

- (char *)stop Words 

IXBTree 

Inherits From: 

Conforms To: 

Object 

IXBlockAndStoreAccess 
IXN ameAndFileAccess 
IXComparatorSetting 
IXComparisonSetting 

Accessing IXBTree Information 

- (unsigned int)count 

- (unsigned int)keyLimit 

Affecting IXBTree Contents 

-empty 

-compact 

Optimizing Performance 

- optimizeForSpace 

- optimizeForTime 
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Returns the set of characters used to delimit tokens 

Sets the words that are deleted from a stream 

Returns the words that are deleted from a stream 

Returns the number of key-value pairs in the IXBTree 

Returns the maximumn allowed length for a key 

Removes the contents of the IXBTree 

Compacts the IXBTree's contents to consume less space 

Keeps the IXBTree small, making insertions slower but 
seeks faster 

Makes insertions faster, and seeks slower 



IXBTreeCursor 

Inherits From: Object 

Conforms To: IXCursorPositioning 

Initializing an IXBTreeCursor 

- initWithBTree:(IXBTree *)aBTree 

Accessing the IXBTree 

- (IXB Tree *) btree 

Positioning with Hints 

- (BOOL)setKey:(void *)aKey 
andLength:(unsigned int)aLength 
withHint:(unsigned int)aHint 

- (BOOL)getKey:(void **)aKey 
andLength:(unsigned int *)aLength 
withHint:(unsigned int *)aHint 

Accessing IXBTree Data 

- (BOOL)writeValue:(void *)aValue 
andLength:(unsigned int)aLength 

- writeRange:(void *)aRange 
atOffset: (unsigned int )anOffset 
forLength:(unsigned int)aLength 

- (unsigned int)readValue:(void **)aValue 

- (unsigned int)readRange:(void **)aRange 
otLength:(unsigned int)aLength 
atOffset:(unsigned int)anOffset 

- remove Value 

Initializes a new IXBTreeCursor to move in aBTree 

Returns the IXB Tree that the cursor moves in 

Positions the IXBTreeCursor at aKey if possible, 
using aHint to speed search; returns YES if aKey 
is found 

Returns the position of the cursor in aKey and aLength; 
also returning in aHint a hint that can be used to speed 
later search; returns NO if the cursor is past the end of 
the IXBTree's key space 

Writes or inserts aValue at the cursor's position 

Writes aRange into the value at the cursor's position; 
if the cursor isn't exactly on a key, raises an exception 

Reads the value at the cursor's position and returns its 
length; slides forward if needed to get a value 

Reads a portion of the value at the cursor's position and 
returns its length; if the cursor isn't exactly on a key, 
raises an exception 

Removes the value at the cursor's position; if the cursor 
isn't exactly on a key, raises an exception 
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IXFileFinder 

Inherits From: Object 

Conforms To: IXBlockAndStoreAccess 
IXN ameAndFileAccess 
IXFileFinderConfiguration 
IXFileFinderQuery AndUpdate 
NXReference 

Initializing an IXFileFinder 

- initInStore:(IXStore *)aStore 
atPath:(const char *)path 

- initFromBlock:(unsigned int)aHandle 
inStore: (IXS tore * )aSto re 
atPath:(const char *)path 

- initWithName:(const char *)aName 
inFiIe:(const char *)jilename 
atPath:(const char *)path 

- initFromName:(const char *)aName 
inFiIe:(const char *)jilename 
forWriting:(BOOL)jiag 
atPath:( const char *)path 

IXFileRecord 

Inherits From: Object 

Conforms To: NXTransport 

Initializing a New Instance 

Initializes a new IXFileFinder in aStore to index files 
in path 

Reloads an IXFileFinder from block aHandle in aStore 
to index files in path 

Initializes a new IXFileFinder named aName injilename 
to index files in path 

Reloads an IXFileFinder stored under aName injilename, 
allowing writing back to the file according to jiag, 
and set to index files in path 

- initWithFiIeFinder:(IXFileFinder *)aFileFinder Initializes a new IXFileRecord for aFileFinder 

Getting the File Finder 

- (IXFileFinder *)fileFinder Returns the IXFileFinder that the IXFileRecord belongs to 
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Accessing File Attributes 

- setFilename:(const char *)aName 

- (const char *)filename 

- setFiletype:(const char *)aType 

- (const char *)filetype 

- setDescription:(const char *)aDescription 

- (const char *)description 

- setFiledate:(unsigned int)aDate 

- (unsigned int)filedate 

Accessing UNIX File Information 

- (const struct stat *)statBuffer 

IXLanguageReader 

Sets the filename that the IXFileRecord refers to to aName 

Returns the filename that the IXFileRecord refers to 

Sets the recorded type for the associated file to aType 

Returns the recorded type for the associated file 

Sets the description for the associated file to aName 

Returns the description for the associated file 

Sets the recorded creation date for the associated file to 
aDate 

Returns the recorded creation date for the associated file 

Returns the cached UNIX stat buffer for the associated file, 
or NULL if one hasn't been cached 

Inherits From: 

Conforms To: 

IXAttributeReader : Object 

IXAttributeReading (IXAttributeReader) 

Getting Language Information 

+ (char *)installedLanguages Returns the languages for which readers are installed 

+ (Class)classForLanguage:(const char *)aLanguage 

Getting Objects Associated with Languages 

+ readerForLanguage:( const char *)aLanguage 

+ domainForLanguage:(const char *)aLanguage 

Getting the Target Language 

+ (NXAtom)targetLanguage 

- (NXAtom)targetLanguage 

Returns the IXLanguageReader subclass for aLanguage 

Returns an IXLanguageReader for aLanguage 

Returns an IXWeightingDomain for aLanguage 

Returns the target language of the subclass 

Returns the target language of the reader 
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Disabling Dynamic Loading 

+ disableLoading 

IXPostingCursor 

Inherits From: IXBTreeCursor: Object 

Disables dynamic loading of extemallanguage readers 

Conforms To: IXPostingExchange 
IXPostingOperations 
IXCursorPositioning (IXBTreeCursor) 

Methods 

This class declares no methods. 

IXPostingList 

Inherits From: 

Conforms To: 

List: Object 

IXPostingExchange 
NXTransport 

Initializing an IXPostingList 

- initWithSource:(id <IXRecordReading> )aSource Initializes a new IXPostingList to extract objects from 
aSource 

- initWithSource:(id <IXRecordReading> )aSource 
andPostingsln:(id <IXPostingExchange> )anObject 

Initializes a new IXPostingList to extract objects 
from aSource and initially contain the postings in anObject 
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Retrieving the Source 

- (id <IXRecordReading> )source 

Manipulating Objects by Handle 

- addHandle:(unsigned int)aHandle 
withWeight:(unsigned int)aWeight 

- insertHandle:(unsigned int)aHandle 
withWeight:(unsigned int)aWeight 
at:(unsigned int)index 

- replaceHandleAt:(unsigned int)index 
with:(unsigned int)aHandle 
weight:(unsigned int)aWeight 

Manipulating Objects by id 

- addObject:anObject 
withWeight:(unsigned int)aWeight 

- insertObject:anObject 
withWeight:(unsigned int)aWeight 
at:(unsigned int)index 

- replaceObjectAt:(unsigned int)index 
with:anObject 
weight:(unsigned int)aWeight 

Manipulating Objects by Index 

- (unsigned int)indexForHandle:(unsigned int)handle 

Returns the archive from which objects are extracted 

Adds a new posting to the end of the list 

Inserts a new posting at index 

Replaces the posting at index with the information supplied 

Adds anObject to the end of the list with aWeight, but no 
posting handle 

Inserts anObject with a Weight at index, but without a 
posting handle 

Replaces the object at index with the object and weight 
supplied, but without a posting handle 

Returns the index of the posting with handle handle 

- (unsigned int)handleOfObjectAt:(unsigned int)index 
Returns the handle for the posting at index 

- (unsigned int)weightOfObjectAt:(unsigned int)index 

Sorting the Contents 

- sortByWeightAscending:(BOOL)jlag 

- sortBySelector:(SEL)aSelector 
ascending: (BOOL)jlag 

Returns the weight for the posting at index 

Sorts the postings and objects by their weight 

Sorts the postings and objects based on the return values 
of aSelector as sent to each object 
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IXPostingSet 

Inherits From: 

Conforms To: 

Initializing Instances 

Object 

IXPostingExchange 
IXPostingOperations 

- initCount:(unsigned int)count 
andPostings:(const IXPosting *)postings 

- initWithPostingsln:anObject 

Setting the Postings 

- setCount:(unsigned int)count 
andPostings:(const IXPosting *)postings 
byCopy:(BOOL)jlag 

Accessing Postings by Position 

- (unsigned int)setPosition:(unsigned int)index 

Performing Set Operations 

Inializes a new IXPostingSet to conatin count postings 

Initializes a new IXPostingSet to contain the postings in 
an Object 

Sets the postings in the IXPostingSet to count postings, 
copying them if flag is YES 

Sets the selected posting to the one at position index 

- formUnion WithPostingsln:(id <IXPostingExchange> )anObject 
Performs a set union with the po stings in anObject, altering 

the IXPostingSet's contents but not anObject's 

- formlntersection With,Postingsln:(id <IXPostingExchange> )anObject 
Performs a set intersection with the postings in anObject, 

altering the IXPostingSet's contents but not an Object' s 

- subtractPostingsln: (id <IXPostingExchange> )anObject 

7-10 Chapter 7: Indexing Kit 

Performs a set subtraction with the postings in anObject, 
altering the IXPostingSet's contents but not anObject's 



IXRecordManager 

Inherits From: 

Conforms To: 

Object 

IXBlockAndStoreAccess 
IXN ameAndFileAccess 
IXBlob Writing 
IXRecordDiscarding 
IXRecordWriting 
IXTransientAccess 
IXTransientMessaging 

Adding and Removing Attributes 

- addAttributeNamed:(const char *)aName 
forSelector:(SEL)aSelector 

Creates an attribute named aName, based on the values 
returned by objects sent aSelector 

- (BOOL)hasAttributeNamed:(const char *)aName Returns whether an attribute named aName exists 

- removeAttributeNamed:(const char *)aName 

Key Comparison 

- setComparisonFormat:(const char *)aFormat 
forAttributeNamed:(const char *)aName 

Removes the attribute named aName 

Sets the data format used for values in the attribute named 
aName 

- (const char *)comparisonFormatForAttributeNamed:(const char *)aName 

- setComparator:(IXComparator *)aComparator 
andContext:(const void *)aContext 
forAttributeNamed:(const char *)aName 

- getComparator:(IXComparator **)aComparator 
andContext:(const void **)aContext 
forAttributeNamed:(const char *)aName 

Setting Attribute Targets 

- setTargetClass:aClass 
forAttributeNamed:(const char *)aName 

- getTargetName:(const char **)aName 
andVersion:(unsigned int *)targetVersion 
for AttributeNamed:( const char *)aName 

Returns the data format used for values in the attribute 
namedaName 

Sets the comparator function and context used for values 
in the attribute named aName 

Returns the comparator function and context used for 
values in the attribute named aName 

Restricts the attribute named aName to contain references 
only to objects of class aClass (or a subclass) 

Returns the name and class version of the target class for 
the attribute named aName 
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Accessing Attributes 

- (IXPostingCursor *)cursorForAttributeNamed:(const char *)aName 

Getting Attribute Information 

Returns an IXPostingCursor that may be used to search for 
values for the attribute named aName 

- (SEL)selectorForAttributeNamed:(const char *)aName 

- (char *)attributeNames 

Accessing Classes 

- (char *)c1assNames 

- (char *)attributeNamesForClass:aClass 

- (IXPostingList *)recordsForClass:aClass 

Retrieving Discarded Records 

- (IXPostingList *)discards 

Setting Attribute Descriptions 

- setDescription:(const char *)aDescription 
forAttributeNamed:(const char *)aName 

- getDescription:(char **)aDescription 
for AttributeNamed:( const char *)aName 

Setting Parsers 

- setParser:(IXAttributeParser *)aParser 
for AttributeNamed:( const char *)aName 

Returns the selector used to build the attribute named 
aName 

Returns the names of all attributes in the 
IXRecordManager 

Returns the names of all classes that have instances stored 
in the IXRecordManager 

Returns the names of the attributes in the 
IXRecordManager that contain references to instances 
of aClass (or a subclass) 

Returns in an IXPostingList all instances in the 
IXRecordManager of aClass (or a subclass) 

Returns in an IXPostingList all discarded records 

Sets the description for thc attributc named aName to 
aDescription 

Returns the description for the attribute named aName 

Sets the IXAttributeParser used for the attribute named 
aName 

- (IXAttributeParser *)parserFor AttributeNamed:( const char *)aName 
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Returns the IXAttributeParser used for the attribute named 
aName 



IXStore 

Inherits From: Object 

Initializing, Copying, and Freeing Instances 

- init 

-copy 

- free 

Creating, Copying, and Freeing Blocks 

- createBlock:(unsigned int *)aHandle 
ofSize:(unsigned int)size 

- (unsigned int)copyBlock:(unsigned int)aHandle 
atOffset:(unsigned int)anOffset 
forLength:(unsigned int)aLength 

- freeBlock:(unsigned int)aHandle 

Opening and Closing Blocks 

- (void *)openBlock:(unsigned int)aHandle 
atOffset:(unsigned int)anOffset 
forLength:(unsigned int)aLength 

- (void *)readBlock:(unsigned int)aHandle 
atOffset:(unsigned int)anOffset 
forLength:(unsigned int)aLength 

- closeBlock:(unsigned int)aHandle 

Managing Block Sizes 

Initializes a new IXStore 

Returns a copy of the IXStore that references the same 
storage 

Deallocates the IXStore, and all the storage if it's not 
shared 

Creates a block of size size and returns its identifier in 
aHandle 

Copies a portion of the block identified by aHandle and 
returns the copies identifier 

Frees the block identified by aHandle 

Opens a portion of the block identified by aHandle for 
writing if possible, otherwise raises an exception 

Opens a portion of the block identified by aHandle for 
reading if possible, otherwise raises an exception 

Closes the open block identified by aHandle 

- resizeBlock:(unsigned int)aHandle Resizes the block identified by aHandle to aSize 
toSize:(unsigned int)aSize 

- (unsigned int)sizeOmlock:(unsigned int)aHandle Returns the size of the block identified by aHandle 

Using Transactions 

- (unsigned int)startTransaction Starts a new transaction and returns the nested level of 
transactions pending 
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- abortTransaction 

- commitTransaction 

- (BaaL )areTransactionsEnabled 

- (unsigned int)nestingLevel 

- (unsigned int)changeCount 

Accessing the Contents 

- setContents:(vm_address_t)someContents 
andLength:(vm_size_t)aLength 

- getContents:(vm_address_t *)theContents 
andLength:(vm_size_t *)aLength 

Reducing Memory Consumption 

- compact 

IXStoreBlock 

Inherits From: 

Conforms To: 

Object 

IXBlockAndStoreAccess 
NXReference 

Accessing the Block's Contents 

- (void *)openAtOffset:(unsigned int)anOffset 
forLength:(unsigned int)aLength 

- (void *)readAtOffset:(unsigned int)anOffset 
forLength:(unsigned int)aLength 

- (unsigned int)copyAtOffset:(unsigned int)anOffset 
forLength:(unsigned int)aLength 

- close 
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Aborts the current transaction 

Commits the changes made in the current transaction 

Returns YES if a transaction has ever been started 

Returns the nesting level of transactions pending 

Returns the number of commitTransaction and 
abortTransaction messages received by the 
instantiation 

Replaces the IXStore's storage with that in some Contents 

Returns in theContents and aLength the IXStore's storage 
and its length 

Compacts the blocks of storage to take as little space as 
possible; delayed until all transactions are finished 

Opens a portion of the block for writing if possible; raises 
an exception otherwise 

Opens a portion of the block for reading if possible; raises 
an exception otherwise 

Copies a portion of the block, returning the copy's 
identifier 

Closes the block if it's been opened 



Managing the Block Size 

- resizeTo:(unsigned int)size 

- (unsigned int)size 

Archiving an Object in an IXStoreBlock 

- readObject 

- writeObject:(unsigned int)anObject 

IXStoreDirectory 

Inherits From: 

Conforms To: 

Object 

IXBlockAndStoreAccess 
IXN ameAndFileAccess 

Adding Entries or Objects 

- addEntryNamed:(const char *)aName 
ofClass:aName 

- addEntryNamed:(const char *)aName 
ofClass:aName 
atBlock:(IXBlockHandle )aHandle 

- addEntryNamed:(const char *)aName 
forObject:anObject 

Removing Entries 

- freeEntryNamed:(const char *)aName 

- removeName:(const char *)aName 

-empty 

- reset 

Resizes the block to size 

Returns the size of the block 

Unarchives the object previously archived into the block 

Archives anObject into the block 

Creates an instance of the store client class named aName, 
and stores it under aName 

Creates an instance of the store client class named aName, 
and stores it under aName in the block of the 
IXStoreDirectory's IXStore identified by aHandle 

Stores the store client anObject under aName 

Removes from the IXStore the object stored under aName 

Removes the reference to the object stored under aName, 
but doesn't remove the object itself 

Empties all stored objects and names 

Removes all references to stored objects, but not the objects 
themselves 

Classes: IXStoreDirectory 7-15 



Getting Entries 

- (BOOL)hasEntryNamed:(const char *)aName 

- getBlock:(unsigned int *)aHandle 
ofEntryNamed:(const char *)aName 

- getClass:(id *)aClass 
ofEntryNamed:(const char *)aName 

- openEntryNamed:(const char *)aName 

- (const char **)entries 

IXStoreFile 

Inherits From: IXStore : Object 

Initializing and Freeing Instances 

-init 
- initWithFile:(const char *)filename 

- initFromFile:(const char *)filename 
forWriting:(BOOL)flag 

-free 

Limiting the File Mapping Size 

- setSizeLimit:(vm_size_t)aLimit 

- (vm_size_t)sizeLimit 

Getting File Information 

- (int)descriptor 

- (const char *)fiIename 
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Returns whether there's an object stored under aName 

Gets the block identifier for the object stored under aName 

Gets the class object for the object stored under aName 

Activates and returns the object stored under aName 

Returns the stored names 

Initializes a new IXStoreFile in a temporary file 

Initializes a new IXStoreFile with a file named filename 

Initializes an IXStoreFile from existing storage infilename, 
allowing writing back to the file if flag is YES 

Frees the IXStoreFile, but doesn't affect the storage file 

Sets the caching limit for the IXStoreFile to aLimit 

Returns the caching limit for the IXStoreFile 

Returns the file descriptor for the storage file 

Returns the name of the storage file 



IXWeightingDomain 

Inherits From: Object 

Initializing Instances 

- initFromDomain:(NXStream *)stream 

- initFromHistogram:(NXStream *)stream 

- initFrom WFTable:(NXStream *)stream 

Saving Domain Information 

- writeDomain:(NXStream *)stream 

- writeHistogram:(NXStream *)stream 

- writeWFTable:(NXStream *)stream 

Counting Tokens 

- (unsigned int)totalTokens 

- (unsigned int)uniqueTokens 

Retrieving Information about Tokens 

- (unsigned int)countForToken:(void *)aToken 
ofLength:(unsigned int)aLength 

- (unsigned int)rankForToken:(void *)aToken 
ofLength:(unsigned int)aLength 

- (float)frequencyOIToken:(void *)aToken 
ofLength:(unsigned int)aLength 

- (float)peculiarityOIToken:(void *)aToken 
ofLength:(unsigned int)aLength 
andFrequency:(float)aFrequency 

Initializes a new IXWeightingDomain from domain format 
data in stream 

Initializes a new IXWeightingDomain from histogram 
format data in stream 

Initializes a new IXWeightingDomain from NeXT STEP 
2.0 WFTable format data in stream 

Write domain format data to stream 

Writes histogram format data to stream 

Writes NeXTSTEP 2.0 WFTable format data to stream 

Returns the total number of tokens in the weighting domain 

Returns the total number of unque tokens 

Returns the number of occurrences of aToken in the domain 

Returns the ordinal rank of occurrences of aToken in the 
domain 

Returns the frequency of aToken in the domain 

Returns the peculiarity of aToken in the domain 
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Protocols 

IXAttributeReading 

Adopted By: IXAttributeReader 

Methods 

- (NXStream *)analyzeStream:(NXStream *)stream 

IXBlobWriting 

Adopted By: IXRecordManager 

Methods 

- (BOOL)setValue:(const void *)aValue 
andLength:(unsigned int)aLength 
ofBlob:(const char *)blobName 
forRecord:(unsigned int)aHandle 

- (BOOL)getValue:(void **)aValue 
andLength:(unsigned int *)aLength 
ofBlob:(const char *)blobName 
forRccord:(unsigncd int)aHandle 
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Analyzes the text in stream, returning a stream oflexed text 
in Attribute Reader Format 

Stores a Value under blobName on behalf of the record 
identified by aHandle; returns YES on success, NO 
otherwise 

Retrieves the value and length for blobName on behalf of 
the record identified by aHandle; returns YES on 
success, NO otherwise 



IXBlockAndStoreAccess 

Adopted By: IXBTree, 
IXFileFinder, 
IXRecordManager, 
IXStoreBlock, 
IXStoreDirectory 

Initializing and Freeing a Client 

- initInStore:(IXStore *)aStore 

- initFromBlock:(unsigned int)aHandle 
inStore:(IXStore *)aStore 

- freeFromStore 

+ freeFromBlock:(unsigned int)aHandle 
andStore:(IXStore *)aStore 

Retrieving the Block and Store 

- getBlock:(unsigned int *)aHandle 
andStore:(IXStore **)aStore 

IXComparatorSetting 

Adopted By: IXBTree 

Methods 

- setComparator:(IXComparator *)aComparator 
andContext:(const void *)aContext 

- getComparator:(IXComparator **)aComparator 
andContext:(const void **)aContext 

Initializes a new store client in aStore 

Initializes a store client from data previously stored in the 
block identified by aHandle in aStore 

Removes the store client's storage from the IXStore and 
frees the run-time object 

Frees the data for the store client identified by aHandle in 
aStore, without necessarily creating an instance 

Gets the identifier of the block owned by the store client, 
and the IXStore that the block exists in 

Sets the function used to compare items; also 
provides aContext as arbitrary data to use in comparison 

Gets the comparator function and context 
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IXComparisonSetting 

Adopted By: IXBTree 

Methods 

- setComparisonFormat:(const char *)format 

- (const char *)comparisonFormat 

IXCursorPositioning 

Adopted By: IXBTreeCursor 

Absolute Positioning 

- (BOOL)setKey:(void *)aKey 
andLength:(unsigned int)aLength 

- (BOOL)getKey:(void **)aKey 
andLength:(unsigned int *)aLength 

Relative Positioning 

- (BOOL)setFirst 

- (BOOL)setNext 

- (BOOL)setLast 

- (BOOL)setPrevious 
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Sets the data format of items compared by the receiver 

Returns the data format of items compared 

Sets the position of the receiver to aKey, if it exists, 
otherwise to where aKey would logically be; returns 
YES if aKey exists 

Gets the key for the receiver's position and its length, 
sliding the receiver forward in the key space if needed 
and if possible; returns YES if the receiver ends up on 
a key 

Positions the receiver at the first key if there is one; returns 
YES if there is one, NO if not 

Moves the receiver forward one key value and returns YES 
if there's a key there 

Positions the receiver at the last key if there is one; returns 
YES if there is one, NO if not 

Moves the receiver back one key value and returns YES if 
there's a key there 



Checking Positioning Success 

- (BOOL)isMatch 

IXFileFinderConfiguration 

Adopted By: IXFileFinder 

Managing Attribute Parsers 

- setAttributeParsers:(List *)aList 

- getAttributeParsers:(List *)aList 

Generating Descriptions 

- setGeneratesDescriptions:(BOOL)jlag 

- (BOOL)generatesDescriptions 

Enabling Automatic Updating 

- setUpdatesAutomatically:(BOOL)jlag 

- (BOOL )updatesAutomatically 

Setting File System Options 

- setCrossesDeviceChanges:(BOOL)jlag 

- (BOOL)crossesDeviceChanges 

- setFollowsSymbolicLinks:(BOOL)jlag 

- (BOOL )followsSymbolicLinks 

Returns YES if the receiver is on akey, NO if it's between 
two keys or off either end of the key space 

Sets the IXAttributeParsers used to parse files 

Returns in aList the IXAttributeParsers used to parse files 

Sets whether descriptions are generated automatically for 
files indexed 

Returns whether descriptions are generated automatically 
for files indexed 

Sets wheth(!r the file finder automatically updates its 
indexes upon finding out of date references 

Returns whether the file finder automatically updates its 
indexes 

Sets whether the file finder indexes or searches files on a 
different device from its root directory 

Returns whether the file finder indexes or searches files on 
a different device from its root directory 

Sets whether the file finder follows symbolic links when 
building indexes 

Returns whether the file finder follows symbolic links 
when building indexes 
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- setScansForModifiedFiles:(BOOL)jiag 

- (BOOL)scansForModifiedFiles 

Ignoring Files 

- setIgnoredTypes:(const char *)types 

- (char *)ignoredTypes 

- setIgnoredNames:( const char *)names 

- (char *)ignoredNames 

IXFileFinderQueryAndUpdate 

Adopted By: IXFileFinder 

Getting the Target Directory 

- (const char *)rootPath 

Getting the Record Manager 

- recordManager 

Performing Queries 

Sets whether the file finder scans for files whose 
modification times have changed 

Returns whether the file finder scans for modified files 

Sets to types the types of files that won't be indexed 

Returns the types of files that aren't indexed 

Sets to names the literal, base names of files that won't be 
indexed 

Returns the names of files that aren't indexed 

Returns the base path for the file finder's index 

Returns the object that stores the file finder's 
IXFileRecords 

- (IXPostingList *)performQuery:(const char *)aQuery 
atPath:(const char *)path Evaluates aQuery for sender returning in an 
forSender:sender IXPostingList the IXFileRecords that match 

- stopQueryForSender:sender Stops the query requested by sender 
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Updating Indexes 

- updatelndexAtPath:(const char *)path 
forSender:sender 

- (BOOL)isUpdating 

- suspendUpdating 

- resumeUpdating 

- clean 

- reset 

Updates the indexes for files within path relative to the file 
finder's root path 

Returns whether the file finder is updating its indexes 

Suspends updating of indexes 

Resumes updating of indexes 

Removes inaccurate or out of data information from 
indexes 

Completely empties indexes 

Methods Implemented by the Sender of a Query or Update 

- fileFinder:(IXFileFinder *)aFinder 
didFindFile:(IXFileRecord *)aRecord 

- fileFinder:(IXFileFinder *)aFinder 
didFindList:(IXPostingList *)aList 

- fileFinder:(IXFileFinder *)aFinder 
willAddFile:(IXFileRecord *)aRecord 

IXLexemeExtraction 

Adopted By: No NeXTSTEP classes. 

Lexing a Stream 

- (unsigned int)getLexeme:(char *)aString 
inLength:(unsigned int)aLength 
fromStream:(NXStream *)stream 

Manipulating a Word/Lexeme 

- (unsigned int)foldCase:(char *)aString 
inLength:(unsigned int)aLength 

Asynchronously notifies the sender of a 
performQuery:atPath:forSender: message that 
aRecord matches the query 

Asynchronously notifies the sender of an 
performQuery:atPath:forSender: message that the 
IXFileRecords in aList match the query 

Asynchronously notifies the sender of an 
updatelndexAtPath:forSender: message that 
aRecord is about to be added to the index 

Puts the next lexeme from stream into aString 

Reduces aString to lowercase letters 
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IXNameAndFileAccess 

Adopted By: 

Incorporates: 

IXBTree, 
IXFileFinder, 
IXRecordManager, 
IXStoreDirectory 

IXBlockAndStoreAccess 

Initializing and Freeing a Client 

- initWithName:(const char *)aName 
inFile:(const char *)filename 

- initFromName:(const char *)aName 
inFile:(const char *)filename 

forWriting:(BOOL)jiag 

- freeFromStore 

+ freeFromName:( const char *)aName 
andFile:(const char *)filename 

Retrieving the Name and File 

- getName:( const char **)aName 
andFile:(const char **)filename 

IXPostingExchange 

Adopted By: 

Methods 

IXPostingCursor 
IXPostingList 
IXPostingSet 

- setCount:(unsigned int)count 
andPostings:(IXPosting *)postings 
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Initializes a new store client under aName in filename 

Initializes a store client from data previously stored under 
aName in filename; ifjiag is YES, changes can be 
written back to the file 

Removes the store client's storage from the IXStoreFile 
and frees the run-time object 

Frees the data for the store file client identified by aName in 
filename, without necessarily creating an instance 

Gets the name of the store client, and the name of the file 
that the data exists in 

Sets the receiver's posting set to count postings 



- getCount:(unsigned int *)count 
andPostings: (IXPosting * *)thePosting s 

IXPostingOperations 

Adopted By: IXPostingCursor 
IXPostingSet 

Manipulating Postings by Handle 

- (unsigned int)addHandle:(unsigned int)aHandle 
withWeight:(unsigned int)aWeight 

- removeHandle:(unsigned int)aHandle 

Getting the Number of Postings 

- (unsigned int)count 

Emptying a Posting Set 

-empty 

Traversing a Posting Set 

- (unsigned int)setHandle:(unsigned int)aHandle 

- (unsigned int)getHandle:(unsigned int *)aHandle 
andWeight:(unsigned int *)aWeight 

- (unsigned int)setFirstHandle 

- (unsigned int)setNextHandle 

Gets the receiver's postings and their amount 

Adds a postings to the set of postings 

Removes a postings from the set 

Returns the number of postings in the set 

Empties all po stings from the set 

Sets the selected posting to the one with aHandle and 
returns that handle, or 0 if aHandle isn't in the set 

Gets the handle and weight of the selected posting 

Sets the selected posting to the first in the set and returns its 
handle, or 0 if there are no postings 

Sets the selected posting to the next in the set and returns 
its handle, or 0 if there are no more postings 
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IXRecordDiscarding 

Adopted By: IXRecordManager 

Discarding Records 

- discardRecord:(unsigned int)aHandle 

- reciairnRecord:(unsigned int)aHandle 

Removing Discarded Records 

- clean 

IXRecordReading 

Adopted By: No NeXTSTEP classes 

Methods 

- (unsigned int)count 

- readRecord:(unsigned int)aHandle 
frornZone:(NXZone *)zone 
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Discards the records identified by aHandle 

Rec1aimes the discarded record identified by aHandle 

Permanently deletes all discarded records 

Returns the number of records in the archive 

Reads the record identified by aHandle and returns the 
corresponding object allocated from zone 



IXRecordTranscription 

Adopted By: No NeXTSTEP classes. 

Methods 

- source:aTrallscriber 
didReadRecord:(unsigned int)aHandle 

- source:aTranscriber 
willWriteRecord:(unsigned int)aHandle 

- finish Reading 

IXRecordWriting 

Adopted By: IXRecordManager 

Incorporates: IXRecordReading 

Manipulating Records by Handle 

- (unsigned int)addRecord:anObject 

- replaceRecord:(unsigned int)aHandle 
with:allObject 

- removeRecord:(unsigned int)aHandle 

Emptying a Record Storer 

-empty 

Notifies the record identified by aHandle that it's been read 

Notifies the record identified by aHandle that it's going to 
be written 

Allows a record just read to reinitialize itself or provide a 
replacement 

Adds anObject to the receiver's archive 

Replaces the record identified by aHandle with allObject 

Removes from the archive the record identified by aHandle 

Empties the receiver's archive of all records 
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IXTransientAccess 

Adopted By: IXRecordManager 

Methods 

- (BOOL)getDoubleValue:(double *)aValue 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 

- (BOOL)getFloatValue:(fioat *)aValue 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 

- (BOOL)getIntValue:(int *)aValue 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 

- (BOOL)getObjectValue:(Object **)aValue 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 

- (BOOL)getOpaqueValue:(NXData **)aValue 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 

- (BOOL)getStringValue:(char **)aValue 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 

- (BOOL)getStringValue:(char **)aValue 
inLength:(unsigned int)aLength 
oflvar:(const char *)ivarName 
forRecord:(unsigned int)aHandle 
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Retrieves as a double the value of ivarName for the object 
whose record is identified by aHandle 

Retrieves as a float the value of ivarName for the object 
whose record is identified by aHandle 

Retrieves as a int the value of ivarName for the object 
whose record is identified by aHandle 

Retrieves as a object the value of ivarName for the object 
whose record is identified by aHandle 

Retrieves as untyped data the value of ivarName for the 
objectwhose record is identified by aHandle 

Retrieves as a string the value of ivarName for the object 
whose record is identified by aHandle 

Retrieves as a string no longer than aLength the value of 
ivarName for the object whose record is identified 
byaHandle 



IXTransientMessaging 

Adopted By: IXRecordManager 

Methods 

- (BOOL)getDoubleValue:(double *)aValue 
ofMessage:(SEL)aSe lector 
forRecord:(unsigned int)aHandle 

- (BOOL)getFloatValue:(float *)aValue 
ofMessage:( SEL )aSe lector 
forRecord:(unsigned int)aHandle 

- (BOOL)getIntValue:(int *)aValue 
ofMessage:(SEL)aSelector 
forRecord:(unsigned int)aHandle 

- (BOOL)getObjectValue:(Object **)aValue 
ofMessage:(SEL)aSelector 
forRecord:(unsigned int)aHandle 

- (BOOL)getOpaqueValue:(NXData **)aValue 
ofMessage:(SEL)aSelector 
forRecord:(unsigned int)aHandle 

- (BOOL)getStringValue:(char **)aValue 
ofMessage:(SEL)aSelector 
forRecord:(unsigned int)aHandle 

- (BOOL)getStringValue:(char **)aValue 
inLength:(unsigned int)aLength 
ofMessage:(SEL)aSelector 
forRecord:(unsigned int)aHandle 

Retrieves as a double the value obtained by sending 
aSelector to the object whose record is identified 
byaHandle 

Retrieves as a float the value obtained by sending 
aSelector to the object whose record is identified 
byaHandle 

Retrieves as a int the value obtained by sending 
aSelector to the object whose record is identified 
byaHandle 

Retrieves as an object the value obtained by sending 
aSelector to the object whose record is identified 
byaHandle 

Retrieves as untyped data the value obtained by sending 
aSelector to the object whose record is identified 
byaHandle 

Retrieves as a string the value obtained by sending 
aSelector to the object whose record is identified 
byaHandle 

Retrieves as a string no longer than aLength the value 
obtained by sending aSelector to the object whose 
record is identified by aHandle 
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Functions 

Comparator Functions 

Compare two sets of data as arrays of various types and return their ordering. 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

int 

7-30 Chapter 7: Indexing Kit 

IXCompareBytes(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareUnsignedBytes(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareShorts(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareUnsignedShorts(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareLongs(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareUnsignedLongs(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareFloats(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareDoubles(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareShort(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareUnsignedShort( const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareLong(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXComparcUnsignedLong(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareFloat(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareDouble(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareStringAndUnsigneds(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareUnsignedAndStrings( const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 

IXCompareStrings(const void *datal, unsigned short lengthl, const void *data2, 
unsigned short length2, const void *context) 

IXCompareMonocaseStrings(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, const void *context) 



Comparison Format Functions 

Compare two arrays of data based on a type encoding and return their ordering. 

int IXFormatComparator(const void *datal, unsigned short lengthl, 
const void *data2, unsigned short length2, void *format) 

IXBTree Locking Macros 

Lock and unlock an IXBTree for thread-safe access 

void 
void 

IXLockBTreeMutex(IXBTree *aBTree) 
IXUnlockBTreeMutex(IXBTree *aBTree) 

IXStoreBlock Archiving Functions 

Archive or unarchive an object to or from an IXStore 

unsigned int 
id 

IXWriteRootObjectToStore(IXStore *aStore, unsigned int aHandle, id anObject) 
IXReadObjectFromStore(IXStore *aStore, unsigned int aHandle, 

NXZone *aZone) 
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Types and Constants 

Defined Types 

IXComparator 

typedef int IXComparator 
(canst void *datal, 
unsigned short lengthl, 
canst void *data2, 
unsigned short length2, 
canst void *context); 

IXPosting 

typedef struct IXPosting { 
unsigned handle; 
unsigned weight; 

} IXPosting; 

IXStoreErrorType 

typedef enum IXStoreErrorType { 
IX_NoError = IX_STOREUSERERRORBASE, 
IX_InternaIError, 
IX_ArgumentError, 
IX_ QueryEvalError, 
IX_ QueryTypeError, 
IX_Query AttrError, 
IX_ QueryImplError, 
IX_ QueryYaccError, 
IX_MemoryError, 
IX_LockedError, 
IX_MachineError, 
IX_ VersionError, 
IX_DamagedError, 
IX_DuplicateError, 
IX_NotFoundError, 
IX_ TooLargeError, 
IX_UnixErrorBase = IX_STOREUNIXERRBASE, 
IX_MachErrorBase = IX_STOREMACHERRBASE, 

} IXStoreErrorType; 
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Weighting Types 

typedef enum { 
IX_NoWeighting = 0, 
IX_Absolute Weighting, 
IX_FrequencyWeighting, 
IX_PeculiarityWeighting 

} IXWeightingType; 

Symbolic Constants 

IXStore Constants 

Indexing Kit Error Base Constants 

IX_STOREUSERERRBASE 
IX_STOREMACHERRBASE 
IX_STOREUNIXERRBASE 

Global Variables 

IXStore Pasteboard Type 

NXAtom IXStorePboardType; 

Indexing Pasteboard Types 

«unsigned int)-lL) 

(9000) 
IX_STOREUSERERRBASE + (100) 
IX_STOREUSERERRBASE + (300) 

NXAtom IXAttributeReaderPboardType; 
NXAtom IXFileDescriptionPboardType; 

Types and Constants 7-33 



Query Language Symbols and Operators 

Literals 

self 

yes or true 

no or false 

"aString" or 'aString' 

number 

AttributeName 

Transform Operators 

quote(some text) 

regex(a BSD regular expression) 

shelI(an expression with shell wildcards) 

parse(some text) 

Projection Operators 

project(AttributeName entity_or _object) 

Boolean Operators 

or(a b) 

and(a b) 

ilot(a b) 

not (a) 

Set Operators 

or(s t) 

or(s) 

and(s t) 

and(s) 

not(s t) 
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---------

Refers to the object the expression is being evaluated for 

Boolean values for TRUE 

Boolean values for FALSE 

Declares aString a string literal 

Any legal integer or floating point number 

An attribute reference 

Results in a string value equal to some text 

Results in a regular expression 

Results in a regular expression 

Parses the text argument into an attribute-value list 

Projects the attribute named AttributeName from the set of 
attributes represented by entity_or _object 

Results in true if either a or b is true, false if both are false 

Results in true if both a and b are true, false if either is 
false 

Equivalent to and (a not(b» 

The logical negation of a 

Results in the union of sets sand t 

"Anyone or more of the items in set s" (for use with search 
operators only) 

Results in the intersection of sets sand t 

"All of the items in set s" (for use with search operators 
only) 

Results in a set containing those items in set s that aren't in 
sett 



Relational Operators 

gt(a b) 

ge(a b) 

eq(a b) 

ne(a b) 

It(a b) 

le(a b) 

Arithmetic Operators 

add(a b) 

sub (a b) 

mul(a b) 

div(a b) 

neg (a) 

Search Operators 

whole( value) 

whole(AttributeName value) 

whole(entity value) 

whole(string value) 

prefixO 

withinO 

Pre-defined Attributes 

Default 

Content 

Results in true if a is greater than b, false otherwise 

Results in true if a is greater than or equal to b, false 
otherwise 

Results in true if a is equal to b, false otherwise 

Results in true if a is not equal to b, false otherwise 

Results in true if a is less than b, false otherwise 

Results in true if a is less than or equal b, false otherwise 

Results in the sum of a and b 

Results in difference of a and b 

Results in product of a and b 

Results in quotient of a and b 

Results in the arithmetic negative of a 

Searches for value as an exact match in the Default attribute 

Searches for value as an exact match in the attribute named 
A ttribu teN ame 

Searches for value as an exact match in entity; results in 
true if value is found, false if not 

Searches for value as an exact match to string; results in 
true if value is found, false if not (this is equivalent to 
eq(string value) 

Searches for a value as a prefix match; arguments may be 
as for wholeO 

Searches for a value as a match anywhere within an 
attribute or string; arguments may be as for wholeO 

The default attribute defined by the query language 

For a file or file record, the literal text of the file 
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IXFileRecord Attributes 

FileName 

FileType 

FileDevice 

Filelnode 

FileMode 

FileCount 

FileOwner 

FileGroup 

FileSize 

AccessTime 

ModifyTime 

ChangeTime 

UnixType 
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The name of a file relative to the root path of the 
IXFileFinder that created the IXFileRecord (string). 

The file's type (string); for example, "rtf'. 

The device number for the device the file is on, as returned 
by statO (number). 

The inode number of the file (number). 

The file's permissions (number). 

The number of hard links to the file (number). 

The file's owner (string). 

The file's group (string). 

The file's size, in bytes (number). 

The time the file was last accessed, as returned by statO 
(number). 

The time the file's content was last modified, as returned by 
statO (number). 

The time the file's status information was last changed, as 
returned by statO (number). 

The inode type for the file, encoded as a number. 



Attribute Reader Format 

Declaring Attributes 

{\zd AttributeName } 

{\zd A ttributeName\zttypeEncoding } 

Marking Lexemes 

{\z lexeme} 

{\zrn} 

Adding Information to Lexeme Markings 

{\z lexeme\zan} 

{\z lexeme\zwweight} 

{\z lexeme\zccookie} 

Declare an attribute named AttributeName 

Declares the preceding attribute to be of type typeEncoding 

Mark lexeme as a lexeme associated with the Default 
attribute 

Short reference equivalent to the nth lexeme encountered 

Associate lexeme with the nth attribute declared 

Marks lexeme as though it occurred weight times in the text 

Declare cookie as an opaque identifier associated with 
the lexeme 
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Interface Builder 

Classes 

IBlnspector 

Inherits From: 

Conforms To: 

Accessing Objects 

- object 

-window 

Managing Changes 

- touch:sender 

Object 

IBlnspectors 

- textDidChange:sender 

Returns the object that's being inspected 

Returns the window that contains the user interface for the 
inspector 

Changes the image in the Inspector panel's close box to a 
broken "X" 

Sends the IBInspector a touch: message 
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ISPalette 

Inherits From: Object 

Associating Views and Objects 

- associateObject:anObject 
type: (NXAtom)type 
with:aView 

Initializing the Palette 

- finishlnstantiate 

Accessing Related Objects 

- paletteDocument 

- originalWindow 

- findlmageNamed:(const char *)name 
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Establishes an association between a View and the object 
that should be instantiated when the user drags the 
a View from the palette. 

Implement to complete the initialization of your IBPalette 
object 

Returns an object representing the dynamically loaded 
palette 

Returns the Window that contains the objects to be loaded 
into Palette window 

Returns the NXImage instance associated with name 



Object Additions 

Interface Builder declares these methods as additions to the Object class. 

Identifying Inspectors, Editors, and Images 

- (const char *)getConnectionlnspectorClassName 

- (const char *)getEditorlnspectorClassName 

- (const char *)getHelplnspectorClassName 

- (NXImage *)getIBlmage 

- (const char *)getInspectorClassName 

- (const char *)getSizelnspectorClassName 

View Additions 

Implement to return class name of Connection inspector 

Implement to return class name of the object's editor 

Implement to return class name of the Help inspector 

Implement to return an image to represent the object in the 
File window. 

Implement to return class name of the Attributes inspector 

Implement to return class name of the Size inspector 

Interface Builder declares these methods as additions to the Application Kit's View class. 

Controlling Size 

- getMinSize:(NXSize *)minSize 
maxSize:(NXSize *)maxSize 
from: (int)where 

- placeView:(NXRect *)frameRect 

Implement this method to control the dimensions of a View 

Notifies a View of a change in its frame size 
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Protocols 

IB 

Adopted By: Interface Builder's subclass of the Application class 

Accessing the Document 

- activeDocument 

Accessing the Selection Owner 

- selection Owner 

Managing Connections 

- connectSource 

- connectDestination 

- (BOOL)isConnecting 

- stop Connecting 

- displayConnectionBetween:source 
and:destination 

Querying the Mode 

- (BOOL)isTestinglnterface 

Registering Controllers 

- registerDocumentControlIer:aController 

- unregisterDocumentControlIer: 
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Returns the active document 

Returns the editor of the currently selected object 

Returns the object that's the source of the connection 

Returns the object that's the destination of the connection 

Returns YES if connection lines are being displayed 

Removes any connection lines from the screen 

Causes Interface Builder to draw connection lines between 
source and destination 

Returns YES if Interface Builder is in Test mode 

Adds aControlier to the list of objects to be notified when 
documents are opened or saved 

Removes aControlier from the list of document controllers 



IBConnectors 

Adopted By: Connector objects 

Connector Methods 

- destination 

- establish Connection 

-free 

- niblnstantiate 

- read:(NXTypedStream *)stream 

- renewObject:old 
to:new 

- source 

- write:(NXTypedStream *)stream 

IBDocuments 

Implement to return the object that's the destination of the 
connection 

Implement to connect the source and destination objects 

Implement to release the storage for the connector object 

Implement to verify the identities of the connector's source 
and destination objects 

Implement to unarchive the connector object from stream 

Implement to update a connector by replacing its old 
source or destination object with a new object 

Implement to return the object that's the source of the 
connection 

Implement to archive the connector object to stream 

Adopted By: Interface Builder's document objects 

Managing the Document 

-touch 

- getDocumentPathln:(char *)buffer 

Managing the Object Hierarchy 

- attachObject:anObject 
to:parent 

- attachObjects:(List *)objectList 
to:parent 

- deieteObject:anObject 

Marks the document as edited 

Places the document's path in buffer 

Adds anObject to the hierarchy by attaching it to parent 

Adds the objects in objectList to the hierarchy by attaching 
them to parent 

Removes anObject from the object hierarchy 
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- deleteObjects:(List *)objectList 

- copyObject:anObject 
type: (NXAtom) type 
inPasteboard:(Pasteboard *)aPasteboard 

- copyObjects:(List *)objectList 
type: (NXAtom) type 
inPasteboard:(Pasteboard *)aPasteboard 

- (List *)pasteType:(NXAtom)type 
fromPasteboard:(Pasteboard *)pboard 
parent:theParent 

- (BOOL)objectIsMember:anObject 

- getObjects:(List *)objectList 

- getParentForObject:anObject 

Setting Object Names 

- (BOOL)setName:(const char *)name 
for:anObject 

- getNameln:(char *)name 
for:anObject 

Managing Connectors 

- addConnector:aConnector 

- removeConnector:aConnector 

- IistConnectors:(List *)aList 
forSource:aSource 

-listConnectors:(List *)aList 
forDestination:aDestination 

- IistConnectors:(List *)aList 
forSource:aSource 
filterClass:jilterClass 

-listConnectors:(List *)aList 
forDestination:aDestination 
filterClass:jilterClass 

Managing Editors 

- setSelectionFrom:anEditor 

- editorDidClose:anEditor 
for:anObject 

8-6 Chapter 8: Interface Builder 

Removes objects in objectList from the object hierarchy 

Copies anObject to the specified pasteboard 

Copies the objects in objectList to the specified pasteboard 

Alerts the document object that objects were pasted 

Returns YES if anObject is a part of the object hierarchy 

Places the objects from the object hierarchy into objectList 

Returns the object above anObject in the object hierarchy 

Sets the name associated with the anObject 

Places the name associated with anObject in the buffer 
name 

Adds a connector object to Interface Builder's list 

Removes aConnector from the list of connectors. 

Places in aList connector objects whose sources 
are aSource 

Places in aList connector objects whose destinations 
are aDestination 

Places in aList the connector objects of class 
filterClass whose sources are aSource 

Places in aList the connector objects of class 
filterClass whose destinations are aDestination 

Registers anEditor as the editor that owns the selection 

Informs the document object that anEditor is no longer 
active 



- getEditor:(BOOL)createlt 
for:anObject 

- (BOOL)openEditorFor:anObject 

Updating the Display 

- redrawObject:anObject 

IBDocumentControllers 

Adopted By: Document controller objects 

Notification Methods 

- didOpenDocument:theDocument 

- didSaveDocument:theDocument 

- willSaveDocument:theDocument 

IBEditors 

Returns the editor object for anObject 

Opens the editor object for anObject 

Redraws the selected object by opening required editors 

Notifies the controller that theDocument has been opened 

Notifies the controller that theDocument has been saved 

Notifies the controller that the user is attempting to save 
theDocument 

Adopted By: Editor objects in Interface Builder 

Initializing 

- initWith:anObject 
inDocument:aDocument 

Identifying Objects 

-document 

- editedObject 

-window 

Implement to initialize a newly allocated editor 

Implement this method to return the active document 

Implement to return the object that's being edited 

Implement to return the editor window 
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Displaying Objects 

- resetObject:anObject 

Managing the Selection 

- (BOOL)wantsSelection 

- selectObjects:(List *)objectList 

- makeS election Visible:(BOOL)showlt 

Copying and Pasting Objects 

- (BOOL)copySelection 

- (BOOL)deleteSelection 

Implement to redraw anObject 

Implement to return YES if the editor is willing to become 
the selection owner 

Implement to draw the objects in objectList as selected 

Implement to make the current selection visible 

Implement to copy the selected object(s) to the pasteboard 

Implement to delete the selected object(s) 

- (BOOL)pastelnSelection Implement to paste object(s) from pasteboard into selection 

- (NXAtom)acceptsTypeFrom: (const NXAtom *)typeList 

Opening and Closing Editors 

- close 

- openSubeditorFor:anObject 

- closeSubeditors 

Activating the Editor 

- orderFront 

- (BOOL)activate 

IBlnspectors 

Adopted By: IBlnspector 

Required Inspector Methods 

- ok:sender 
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Implement to return the pasteboard type your editor accepts 

Implement to close the editor and free its resources 

Implement to open the subeditor for anObject 

Implement to close all subeditors 

Implement to bring the editor's window to the front 

Implement to activate the editor 

Implement in subclass to commit changes made in the 
Inspector panel 



- revert:sender 

- (BOOL)wantsButtons 

IBObject 
(informal protocol) 

Adopted By: Custom palette objects 

Identifying Inspectors, Editors, and Images 

- (const char *)getConnectlnspectorClassN arne 

- (const char *)getEditorClassNarne 

- (const char *)getHelpInspectorClassNarne 

- (NXImage *)getlBImage 

- (const char *)getlnspectorClassNarne 

- (const char *)getSizelnspectorClassNarne 

IBSelectionOwners 

Adopted By: Editor objects 

Selection Methods 

- getSelectionInto:(List *)objectList 

- redrawS election 

- (unsigned)selectionCount 

Implement in subclass to load data into inspector's display 

Returns whether the inspector requires Interface Builder to 
display OK and Revert buttons in the Inspector panel 

Returns the class name of the receiver's connection 
inspector 

Returns the class name of the receiver's editor 

Returns the class name of the receiver's help inspector 

Returns the image that's displayed in the File window when 
an instance of this class is created 

Returns the class name of the receiver's attributes inspector 

Returns the class name of the receiver's size inspector 

Implement to place the selected objects into objectList 

Implement to redraw the objects in the selection 

Implement to return the number of objects in the editor's 
selection 
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Types and Constants 

Symbolic Constants 

Control Point Constants 

IB_BOTTOMLEFf 
IB_MIDDLELEFf 
IB_TOPLEFf 
IB_MIDDLETOP 
IB_TOPRIGHT 
IB_MIDDLERIGHT 
IB_BOTTOMRIGHT 
IB_MIDDLEBOTTOM 

Global Variables 

Pasteboard Types 

NXAtom IBObjectPboardType; 
NXAtom IBCellPboardType; 
NXAtom IBMenuPboardType; 
NXAtom IBMenuCellPboardType; 
NXAtom IBViewPboardType; 
NXAtom IBWindowPboardType; 
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Mach Kit 

Classes 

NXConditionLock 

Inherits From: 

Conforms To: 

Object 

NXLock 

Initializing an Instance 

-init 

- initWith:(int)condition 

Get the Condition of the Lock 

- condition 

Acquire or Release the Lock 

- lock 

- lockWhen:(int)condition 

- unlock 

- unlockWith:(int)condition 

Initialize a condition lock 

Initialize and set condition 

Return the condition 

Grab the lock 

Wait for the condition 

Release the lock 

= 

Release and set the condition 
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NXData 

Inherits From: Object 

Conforms To: NXTransport . 

Transporting Data 

- encodeRemotelyFor: 
(NXConnection *)connection 
freeAfterEncoding:(BOOL *)flagp 
isBycopy:(BOOL)isBycopy 

- encodeUsing:(id <NXEncoding> )portal 

- decodeUsing:(id <NXDecoding> )portal 

Initializing and Freeing Instances 

- initWithSize:(unsigned int) size 

- initWithData:(void *)data 

- free 

size:(unsigned) size 
dealloc:(BOOL) flag 

Getting the Object's Data 

- data 

Getting the Data's Size 

- size 

Copying the Object 

- copyFromZone:(NXZone *)zone 
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Has the data copied across a connection 

Encodes the data across a connection 

Encodes the data across a connection 

Allocates memory for data 

Wraps preexisting data 

Frees the object 

Returns the data 

Returns the size of the data 

Copies the object 



NXlnvalidationNotifier 

Inherits From: 

Conforms To: 

Counting References 

- addReference 

- free 

- references 

Object 

NXReference 

Initializing a New Object 

- init 

Really Freeing an Object 

- deallocate 

Getting and Setting Validity 

- invalidate 

- isValid 

Invalidation Notification 

- register For InvalidationN otification: 
(id <NXSenderIsInvalid> )anObject 

- unregisterForlnvalidationNotification: 
(id <NXSenderIsInvalid> )anObject 

Adds a reference 

Removes a reference, but doesn't free object 

Returns number of references 

Initializes an instance 

Frees an instance 

Marks the object as invalid 

Returns whether object is valid 

Ensures object will be notified when receiver dies 

Removes object for notification list 
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NXLock 

Inherits From: 

Conforms To: 

Object 

NXLock 

Acquire or Release a Lock 

- lock 

- unlock 

NXNetNameServer 

Inherits From: Object 

Making a Port Available 

+ checkInPort:(NXPort *)nxport 
withName:(const char *)aName 

Removing a Port 

+ checkOutPortWithName: 
(const char *)name 

Getting Ports 

+ (NXPort *) lookUpPortWithName: 
(const char *)name 

+ (NXPort *) lookUpPortWithName: 
(const char *)name 
onHost:(const char *)hostname 
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Grab the lock 

Release the lock 

Advertises a port 

Withdraws a port from public display 

Finds a port on the local host 

Finds a port on a named host 



NXPort 

Inherits From: 

Conforms To: 

NXlnvalidationNotifier : Object 

NXReference (NXlnvalidationNotifier) 
NXTransport 

Transporting Ports 

- encodeRemotelyFor: 
(NXConnection *)connectioll 
freeAfterEncoding:(BOOL *)jlagp 
isBycopy:(BOOL)isBycopy 

- encodeUsing:(id <NXEncoding> )portal 

- decodeUsing:(id <NXDecoding> )portal 

Creating an NXPort 

+ new 

+ newFromMachPort:(port_t) p 

+ newFromMachPort:(port_t) p 
dealloc:(BOOL) jlag 

Freeing an NXPort 

- free 

Listening for Port Deaths 

+ worry AboutPortInvalidation 

Identifying the Mach Port 

- machPort 

- hash 

Has the port copied across a connection 

Encodes the port across a connection 

Encodes the port across a connection 

Creates a new NXPort object 

Wraps an existing port 

. Wraps an existing port 

Frees an NXPort object 

Forks a thread to listen for port deaths 

Returns the embedded mach port 

Returns a hashtable value for the object 
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NXProtocolChecker 

Inherits From: Object 

Initializing a Protocol Checker 

- initWithObject:anObject 
forProtocol: (Protocol *)proto 

Reimplemented Object Methods 

- forward:(SEL)sel:(void *)args 

- (struct objc_method_description *) 
descriptionForMethod:(SEL)sel 

- free 

NXRecursiveLock 

Inherits From: Object 

Conforms To: NXLock 

Acquire or Release a Lock 

- lock 

- unlock 
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Initializes a new object 

Passes allowed messages to its delegate 

Required for the run-time system 

Frees the checker and/or its delegate 

Grab the lock 

Release the lock 



NXSpinLock 

Inherits From: 

Conforms To: 

Object 

NXLock 

Acquire or Release a Lock 

- lock 

- unlock 

Grab the lock 

Release the lock 
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Protocols 

NXLock 

Adopted By: 

Declared In: 

Mandatory methods 

-lock 

-unlock 

NXReference 

Adopted By: 

Declared In: 

Mandatory methods 

- addReference 

-free 

- references 

NXConditionLock 
NXLock 
NXSpinLock 
NXRecursiveLock 

machkitINXLock.h 

IXFileFinder 
IXStoreBlock 
NXConnection 
NXlnvalidationN otifier 
NXProxy 

machkitlreference.h 
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Acquires the lock 

Releases the lock 

Adds a reference 

Removes a reference, possibly freeing object 

Returns number of references 



NXSenderlslnvalid 

Adopted By: 

~ Declared In: 

Mandatory methods 

NXConnection 
NXDataLinkManager 

machkitlsenderIsInvalid.h 

- senderIslnvalid:sender Sent when sender becomes dysfunctional 
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Types and Constants 

Defined Types 

NXMachKitException 

typedef enum { 
NX_MACH_KIT_EXCEPTION_BASE = 10000, 
NX_portInvalidException = 1000 1, 
NX_restrictionEnforcedException = 100 1 0, 
NX_referenceAlreadyFreeException = 10020, 
NX_MACH_KIT_LAST_EXCEPTION = 10999 

} NXMachKitException 
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MIDI Driver API 

Driver Functions 

Clock Functions 

Functions to set clock behavior: 

MIDISetClockMode(porCt driverPort, porCt ownerPort, short synchUnit, 
int mode) 

MIDISetClockQuantum(port_t driverPort, port_t ownerPort, int interval) 

Functions to set and get clock time: 

kem_retum_t 
kem_retum_t 
kem_retum_t 

MIDISetClockTime(port_t driverPort, port_t ownerPort, int time) 
MIDIGetClockTime(port_t driverPort, port_t ownerPort, int *time) 
MIDIGetMTCTime(port_t driverPort, port_t ownerPort, short *format, 

short *hours, short *minutes, short *seconds, short *frames) 

Functions to start and stop the clock: 

kem_retum_t 
kem_retum_t 

MIDIStartClock(port_t driverPort, porCt ownerPort) 
MIDIStopClock(port_t driverPort, port_t ownerPort) 
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Data Sending Function 

Send data via the MIDI driver: 

MIDISendData(porCt driverPort, porCt ownerPort, short unit, 
MIDIRawEvent *data, unsigned int count) 

Driver Ownership Functions 

Acquire and release ownership of the MIDI driver: 

kem_retum_t 
kem_retum_t 

MIDIBecomeOwner(port_t driverPort, port_t ownerPort) 
MIDIReleaseOwnership(port_t driverPort, port_t ownerPort) 

Ignore MIDI Codes Function 

Request that the driver ignore certain MIDI codes: 

MIDISetSystemIgnores(port_t driverPort, port_t ownerPort, short unit, 
unsigned int ignoreBits) 

Queue Management Functions 

Query about and manage data flow in the queue: 

kem_retum_t 
kem_retum_t 
kem_retum_t 

MIDIClearQueue(porCt driverPort, port_t ownerPort, short unit) 
MIDIFlushQueue(port_t deviceyort, port_name_t ownerPortyort, short unit) 
MIDIGetAvailableQueueSize(port_t driverPort, port_t ownerPort, short unit, 

int *theSize) 
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Reply Handling Functions 

Handle replies from the MIDI driver to a client: 

kem_retum_t 
kem_retum_t 

MIDIAwaitReply(porCt replyyort, MIDIReplyFunctions *handlers, int timeout) 
MIDIHandleReply(msg_header_t *msg, MIDIReplyFunctions *handlers) 

Request Functions 

Request services from the MIDI driver: 

kem_retum_t 
kem_retum_t 

MIDIRequestData(porCt driverPort, porCt ownerPort, short unit, 
port_t replyPort) 

MIDIRequestAlarm(port_t driverPort, port_t ownerPort, port_t replyPort, 
int time) 

MIDIRequestExceptions(port_t driverPort, port_t ownerPort, port_t replyPort) 
MIDIRequestQueueNotification(port_t driverPort, pOrt_t ownerPort, short unit, 

port_t replyPort, int size) 

Serial Port Ownership Functions 

Acquire and release ownership of the serial ports: 

kem_retum_t MIDIClaimUnit(port_t driverPort, port_t ownerPort, short unit) 
kem_retum_t MIDIReleaseUnit(port_t driverPort, port_t ownerPort, short unit) 
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Types and Constants 

Defined Types 

MIDIAlarmReplyFunction 

typedef void (*MIDIAlarmReplyFunction)(porCt replyPort, int requestedTime, 
int actualTime) 

MIDIDataReplyFunction 

typedefvoid (*MIDIDataReplyFunction)(port_t replyPort, short unit, MIDIRawEvent *events, 
unsigned int count) 

MIDIExceptionReplyFunction 

typedef void (*MIDIExceptionReplyFunction)(port_t replyPort, int exception) 

MIDIQueueReplyFunction 

typedef void (*MIDIQueueReplyFunction)(port_t replyPort, short unit) 

MIDIRawEvent 

typedef struct { 
int time; 
unsigned char byte; 

} M!DIRawEvent 

MIDIReplyFunctions 

typedef struct _MIDIReplyFunctions { 
MIDIDataReplyFunction dataReply; 
MIDIAlarmReplyFunction alarmReply; 
MIDIExceptionReplyFunction exceptionReply; 
MIDIQueueReplyFunction queueReply; 

} MIDIReplyFunctions; 
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Symbolic Constants 

Clock Modes 

MIDI_CLOCK_MODE_INTERNAL 
MIDCCLOCK_MODE_MTC_SYNC 

Controller Definitions 

MIDI_EXTERNALEFFECTSDEPTH 
MIDC TREMELODEPTH 
MIDI_CHORUS DEPTH 
MIDI_DETUNEDEPTH 
MIDI_PHASERDEPTH 
(from original 1.0 MIDI spec) 

MIDI_EFFECTS 1 
MIDI_EFFECTS 2 
MIDLEFFECTS3 
MIDI_EFFECTS4 
MIDI_EFFECTS 5 
MIDI_DATAINCREMENT 
MIDI_DATADECREMENT 
(From June 1990 spec) 

Error Codes 

MIDI_ERROR_BUSY 
MIDCERROR_NOT_OWNER 
MIDI_ERROR_QUEUE_FULL 
MIDI_ERROR_BAD_MODE 
MIDI_ERROR_UNIT_VNAVAILABLE 
MIDI_ERROR_ILLEGAL_OPERATION 
MIDI_ERROR_UNKNOWN_ERROR 

Event Count Value 

100 

Event Size Value 

1024 
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Exception Codes 

MIDCEXCEPTION_MTC_STOPPED 
MIDCEXCEPTION_MTC_STARTED_FORWARD 
MIDI_EXCEPTION_MTC_STARTED_REVERSE 

General MIDI Constants 

MIDCRESETCONTROLLERS 
MIDCLOCALCONTROL 
MIDCALLNOTESOFF 
MIDCOMNIOFF 
MIDCOMNION 
MIDCMONO 
MIDCPOLY 
MIDI_NOTEOFF 
MIDCNOTEON 
MIDCPOLYPRES 
MIDCCONTROL 
MIDI_PROGRAM 
MIDCCHANPRES 
MIDCPITCH 
MIDCCHANMODE 
MIDI_CONTROL 
MIDCSYSTEM 
MIDCSYSEXCL 
MIDC TIMECODEQUARTER 
MIDCSONGPOS 
MIDCSONGSEL 
MIDCTUNEREQ 
MIDCEOX 
MIDCCLOCK 
MIDCSTART 
MIDCCONTINUE 
MIDCSTOP 
MIDCACTIVE 
MIDCRESET 
MIDCMAXDATA 
MIDCMAXCHAN 
MIDCNUMCHANS 
MIDCNUMKEYS 
MIDCZEROBEND 
MIDCDEFAULTVELOCITY 
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Ignores 

MIDI_IGNORE_CLOCK 
MIDI_IGNORE_START 
MIDI_IGNORE_CONTINUE 
MIDI_IGNORE_STOP 
MIDI_IGNORE_ACTIVE 
MIDI_IGNORE_RESET 
MIDI_IGNORE_REAL_TIME 

Least Significant Bit for Controller Numbers 

MIDI_MODWHEELLSB 
MIDI_BREATHLSB 
MIDI_FOOTLSB 
MIDI_PORTAMENTOTIMELSB 
MIDI_DATAENTRYLSB 
MIDI_MAINVOLUMELSB 
MIDI_BALANCELSB 
MIDCPANLSB 
MIDI_EXPRESSIONLSB 
MIDI_DAMPER 
MIDI_PORTAMENTO 
MIDI_SOSTENUTO 
MIDCSOFTPEDAL 
MIDI_HOLD2 

Masks for MIDI Status Bytes 

MIDI_STATUSBIT 
MIDI_STATUSMASK 
MIDI_SYSRTBIT 

Miscellaneous 
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MIDI Controller Numbers 

MIDCMODWHEEL 
MIDCBREATH 
MIDCFOOT 
MIDI_PORTAMENTOTIME 
MIDI_DATAENTRY 
MIDI_MAINVOLUME 
MIDI_BALANCE 
MIDI_PAN 
MIDI_EXPRESSION 
MIDI_EFFECTCONTROLI 
MIDCEFFECTCONTROL2 

Port Constants 

MIDCPORT_A_UNIT 
MIDCPORT_B_UNIT 
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NetInfo Kit 

Classes 

NIDomain 

Inherits From: Object 

Allocating and Initializing an NIDomain Object 

+ alloc 

+ allocFromZone:(NXZone *)zone 

- init 

Freeing an NIDomain Object 

-free 

Making or Freeing a Connection to a Domain 

- (nCstatus )setConnection:( const char *)domain 

- (ni_status)setConnection:(const char *)domain 
readTimeout:(int)rtime 
writeTimeout:(int)wtime 
canAbort:(BOOL)abort 
mustWrite:(BOOL)write 

Allocates an NIDomain object 

Allocates an NIDomain object from the specified zone 

Initializes a new NIDomain object 

Deallocates an NIDomain object 

Makes a connection to a domain 

Makes a connection to a domain, as specified 
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- (ni_status)setTaggedConnection:(const char *)tag 
to:(char *)hostName Makes a connection to a domain, using host name and tag 

- (ni_status)setTaggedConnection:(const char *)tag 
to:(char *)hostName Makes a connection to a domain, as specified 
read Timeout: (int)rtime 
write Timeout: (int)wtime 
canAbort:(BOOL)abort 

- disconnectFromCurrent Terminates a connection to a domain 

Getting Data about or from the Current Domain 

- (const char *)getFullPath 

- (const char *)getMasterServer 

- (const char *)getCurrentServer 

- (const char *)getTag 

- (const struct sockaddcin *)getServerlPAddress 

Gets the path name of the current domain 

Gets the host name of the current domain's master server 

Gets the host name of the current domain's current server 

Gets the tag of the current domain 

Gets the socket address of the current domain's current 
server 

- (void *)getDomainHandle Gets the NetInfoTl.t handle of the current domain 

- (ni_entrylist *)findDirectory:(const char *)parentDirectory 
withProperty:(const char *)property Gets the values associated with a property 

Checking the Error Status 

- (ni_status)lastError 

Assigning a Delegate 

- setDelegate:anObject 

NIDomainPanel 

Inherits From: Object 

Returns the status code from the most recent NetInfo call 

Sets the delegate of the NIDomain object 

Allocating and Initializing an NIDomainPanel Object 

+ new 

+ allocWithoutPaneIFromZone:(NXZone *)zone 

-init 
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Returns an NIDomainPanel object 

Allocates an NIDomainPanel object that has no panel 

Initializes a new NIDomainPanel object 



Displaying the Panel 

- (int)runModal Brings up the panel 

- resizePaneIBeforeShowing:(const char *)paneIDefaultName 

- panel 

- windowDidResize:sender 

Getting Data 

- (int)exitFlags 

- (const char *)domain 

- (const char *)paneISizeDefauItName 

Filling the Browser 

- loadDomainBrowser 

Resizes the panel 

Returns the id of the panel 

Detects that the window has changed size 

Returns the exit flags from the panel 

Returns the name of the selected domain 

Returns a string indicating the panel's default size 

Loads current domain information into the browser 

-loadDomainBrowserFrom:(const char *)whereFrom 
Loads information from the domain into the browser 

- (int)browser:sender Fills the indicated column with data 
fillMatrix:matrix 
inColumn:(int)column 

- browser:sender 
loadCell:cell 
atRow:(int)row 
inColumn:(int)column 

- freeLastColumn 

- fillNextColumn 

Text-Related Methods 

- completeDomain 

- runOk:sender 

- text:textObject 
isEmpty:(BOOL)jlag 

- textWiIIChange:textObject 

- (BOOL)textWiIIEnd:textObject 

Target and Action Methods 

- ceIlWasHitInBrowser:(id)sender 

- cancel:sender 

- ok:sender 

Fills the indicated cell with data 

Clears the data in the rightmost column of the browser 

Fills the next column of the browser 

Completes the text in the text field 

Calls the OK button's action method 

Detects empty text field 

Detects that text is about to change 

Detects that the user has finished editing the text field 

Method invoked by the browser 

Method invoked by the Cancel button 

Method invoked by the OK button 
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NILoginPanel 

Inherits From: Panel: Window: Responder: Object 

Creating a Panel 

+ new Returns an NILoginPanel object 

Running the Panel 

- (BOOL)runModal:sender Brings up the panel 
inDomain:(void *)domainID 

- (BOOL)runModal:sender Brings up the panel, as specified 
inDomain:(void *)domainID 
withUser:(const char *)userName 
withlnstruction:(const char *)whatWarning 
allowChange:(BOOL)disableUser 

- (BOOL)runModaIWithValidation:sender Brings up the panel and specifies validation by the delegate 
inDomain:(void *)domainID 
withUser:(const char *)userName 
withlnstruction:(const char *)whatWarning 
allowChange:(BOOL)enableUser 

Target and Action Methods 

- ok:sender 

- cancel:sender 

Getting Data 

- (BOOL)isValidLogin:sender 

- (const char *)getPassword:sender 

- (const char *)getUser:sender 
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Method invoked by the OK button 

Method invoked by the Cancel button 

Returns whether the login was successful 

Returns the text in the password field 

Returns the text in the account name field 



NIOpenPanel 

Inherits From: NIDomainPanel : Object 

Initializing and Running a Panel 

+ new 

- (int)runModal 

Getting Data from the Panel 

- (const char *)directory 

- (const char *)paneISizeDefauItName 

Manipulating the Panel 

- setDirectoryPath:( const char *)path 

- setListTitle: (const char *)title 

- setPanelTitle: (const char *)title 

- refreshLowerData:sender 

Searching 

- searchltemList:textThing 

- searchTextField 

Filling the Browser 

- (int)browser:sender 
fillMatrix:matrix 
inColumn:(int)column 

- browser:sender 
load Cell: cell 
atRow:(int)row 
inColumn:(int)column 

Text-Related Methods 

- text:textObj 
isEmpty:(BOOL )flag 

- (BOOL)textWillChange: textObject 

Returns an NIOpenPanel object 

Brings up the panel 

Returns the directory that's selected in the lower browser 

Returns a string indicating the panel's default size 

Sets the initial directory path in the lower browser 

Sets the title of the lower half of the panel 

Sets the title of the panel 

Rereads and redraws the lower browser 

Keeps lower browser and text field in sync 

Keeps lower browser and text field in sync 

Fills the indicated column with data 

Fills the indicated cell with data 

Detects empty text field 

Detects that text is about to change 
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- completeltemName 

- completeDomain 

Target and Action Methods 

- cellWasHitInBrowser:(id)sender 

- cellWasHitInltemList:sender 

NISavePanel 

Reserved for future use 

Completes the text in the upper text field 

Method invoked by the upper browser 

Method invoked by the lower browser 

Inherits From: NIOpenPanel : NIDomainPanel : Object 

Creating a New NISavePanel Object 

+ new 

Displaying the Panel 

- (int)runModal 

Returns an NISavePanel object 

Brings up the panel 

- (int)runModaIWithString:( char *)initiaIValue Brings up the panel, with the string in the lower text field 

- (int)runModaIWithUneditableString:( char *)initiaIValue 

Getting Data from the P~nal 

- (const char *)paneISizeDefaultName 

- (const char *)directory 

iarget and Action Methods 

- cellWasHitInltemList:sender 

Manipulating the Panel 

- setStartingDomainPath:(const char *)directory 

- refreshLowerData:sender 
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Brings up the panel, with an uneditable string in the lower 
text field 

Returns a string indicating the panel's default size 

Returns the directory that's selected in the lower browser 

Method invoked by the lower browser 

Sets the initial path in the upper browser 

Rereads and redraws the lower browser 



Functions 

This section summarizes the single NetInfo Kit function. 

Fill a column of a domain structure: 

NIFillDomainHierarchy(struct NIHierarchyOfDomains *domains, int level, const 
char *toMatch, int selectedLevel); 
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Types and Constants 

Symbolic Constants 

Connection Status 

NCALREADYCONNECTED 
NI_NOTCONNECTED 

Test Mode 

NCUSERTESTMODE 
NI_NETINFOTESTMODE 

Structures 

NIDomainCeliData 

struct NIDomainCellData { 
char *name; 
BOOL isaLeaf; 

NIHierarchyOfDomains 

stmct NIHierarchyOfDomains { 
int numberOfLevels; 

Value 

o 
1 

struct NIMultiDomainList *domainListAtLevel; 

NIMultiDomainList 

struct NIMultiDomainList{ 
int numberOIDomains; 
int activeDomain; 
id activeDomainObject; 
struct NIDomainCellData *topDomain; 
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Networks: Novell NetWare 

Please contact Novell, Inc. for documentation on the Novell® NetWare® 
programming interface. 

· , 
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Phone Kit 

Classes 

NXPhone 

Inherits From: Object 

Initializing an NXPhone Object 

- init 

- initType:(NXPhoneDeviceType )deviceType 

Running the Connection to the Phone Server 

-run 

- runFromAppKit 

- addPort:(porCt)aPort 
receiver:anObject 
method:(SEL)aSelector 

Testing the Phone Line 

- (BOOL)isActive 

-= =~ .......... 

Initializes the NXPhone object to be type NX_ISDNDevice 

Initializes the NXPhone object to deviceType 

Runs the connection to the Phone Server 

Makes the main event loop monitor the Phone Server 

Adds aPort as a source for remote input 

Returns whether the phone line is working 
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Managing Channels 

- (void)addChannel:aChannel 

- (void)removeChannel:aChannel 

- (BOOL)acquireChannel:aChannel 

- (void)releaseChannel:aChannel 

NXPhoneCall 

Inherits From: Object 

Initializing an NXPhoneCall Object 

- init 

- initType: (NXPhoneCallType )callType 

- (void)setType: (NXPhoneCallType )callType 

- (NXPhoneCallType )type 

Initiating a Call 

- (void)pickUp 

- (void)diaIToneReceived 

- (void)diaIDigits:(char *)digits 

- (void)dialingComplete 

- (vuid)remoteBusy 

- (void)remoteRing 

- (void)remotePickup 

Getting a Call 

- (void)ring 

- (void)pickUp 
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Registers aChannel as one that the application can use 

Disassociates aChannel from the NXPhone object 

Locks down aChannel for the application's exclusive use 

Relinquishes exclusive rights over aChannel 

Initializes the NXPhoneCall to be type NX_ VoiceCall 

Initializes the NXPhoneCall object to callType 

Sets the NXPhoneCall object to be callType 

Returns the call type, NX_ VoiceCall or NX_DataCall 

Takes the phone off-hook to initiate an outgoing call 

Implemented by subclasses to respond to a dial tone 

Dials the phone number recorded in digits 

Implemented by subclasses to react when number is dialed 

Implemented by subclasses to respond to busy signal 

Implemented by subclasses to respond to remote ring 

Implemented by subclasses to respond to remote pickup 

Implemented by subclasses to respond to ringing phone 

Takes the phone off-hook to answer an incoming call 



Sending and Receiving Data 

- (void)callConnected 

- (void)transmitData:(void *)data 
length: (int)numBytes 

- (void)dataReceived:(void *)data 
length: (int)numBytes 

- (void)useHDLC:(BOOL)jlag 

Putting a Call on Hold 

- (void)hold 

- (void)resume 

Detecting a Touch-Tone 

- (void)toneReceived:(int)key 

Terminating a Call 

- (void)hangUp 

- (void)remoteHangup 

- (void)callReleased 

Finding the Current State of the Call 

- (NXPhoneCallState )state 

Responding to Errors 

- (void)error:(SEL)lastMessage 
reason: (NXPhoneError)cause 

Implemented by subclasses to respond when call is set up 

Implemented by subclasses to transmit data during a call 

Implemented by subclasses to accept data during a call 

Determines whether transmitted data is HDLC encoded 

Not implementedJor Release 3 

Not implementedJor Release 3 

Implemented by subclasses to respond to a remote tone 

Puts the phone back on-hook and terminates the call 

Implemented by subclasses to respond to a remote hang up 

Implemented by subclasses to respond when call is ended 

Returns the current status of the phone call 

Implemented by subclasses to respond to error notifications 
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NXPhoneChannel 

Inherits From: Object 

Initializing an NXPhoneChannel Object 

-init Initializes the NXPhoneChannel to NX_AnyISDNChannel 

- initType:(NXPhoneChanneIType)channeIType Initializes the NXPhoneChannel object to channelType 

- (void)setType:(NXPhoneChanneIType)channeIType 

- (NXPhoneChannelType )type 

Tracking Calls 

- (void)addCall:aCali 

- (void)removeCall:aCali 

- activeCall 

Setting Up an Incoming Call 

Sets the type of the NXPhoneChannel to channelType 

Returns the channel type 

Adds aCali to the channel 

Removes aCali from the channel 

Returns the currently active NXPhoneCall for the channel 

- allocateIncomingCaIlOfType:(NXPhoneCallType)callType 
Implemented by subclasses to provide object to handle call 

- (BOOL)acceptCall:newCali Implemented by subclasses to accept or refuse a call 

Responding to Errors 

- (void)channelError:(NXPhoneError)cause Implemented by subclasses to handle errors due to cause 
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Functions 

Error Function 

Get a string matching an error constant: 

const char *NXPhoneErrorString(NXPhoneError errval) 
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Types and Constants 

Defined Types 

NXPhoneCaliState 

typedef enum { 
NX_PhoneNullState = -1, 
NX_PhoneIdle = 0, 
NX_PhoneOriginating = 1, 
NX_PhoneDialing = 2, 
NX_PhoneConversation = 3, 
NX_PhoneAlerting = 4, 
NX_PhoneReleasing = 5 

} NXPhoneCallState; 

NXPhoneCaliType 

typedef enum { 
NX_DataCall = 4, 
NX_ VoiceCall = 5 

} NXPhoneCallType; 

NXPhoneChannelType 

typedef enum { 
NX_Bl Channel, 
NX_B2Channel, 
NX_DChannel, 
NX_POTSChannel, 
NX_AnyISDNChannel 

} NXPhoneChannelType; 

NXPhoneDevice Type 

typedef enum { 
NX_ISDNDevice, 
NX_POTSDevice 

} NXPhoneDeviceType; 
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NXPhoneError 

typedef enum { 
NX_NotEndToEndISDN, 
NX_BufferOverflow, 
NX_ TransmitFailure, 
NX_NoHardwareAttached, 
NX_HardwareFailure, 
NX_TemporaryNetworkFailure, 
NX_Facility NotSubscribed 

} NXPhoneError; 
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Preferences 

Classes 

Application Additions 

Preference implements these methods as additions to the Application class of the Application Kit. 

Loading the Interface 

-loadNibForLayout:(const char *)name 
owner:anOwner 

Controlling Menu Items 

- enableEdit:(int)aMask 

- enable Window: 

Accessing the Preferences Window 

-appWindow 

Loads the nib file named "name.nib" and makes an Owner 
its owner 

Enables and disables menu items in the Edit menu 

Enables and disables menu items in the Window menu 

Returns the id of the Preferences window 
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Layout 

Inherits From: Object 

Accessing the Root View 

-view 

Notification of State Change 

- didHide:sender 

- didUnhide:sender 

- willSelect:sender 

- didSelect:sender 

- willUnselect:sender 

- didUnselect:sender 
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Returns the View that's loaded into the Preferences window 

Received when the application hides itself 

Received when the application unhides itself 

Received before the module is displayed 

Received after the module is displayed 

Received before the module is removed from display 

Received after the module has been removed from display 



Types and Constants 

Symbolic Constants 

Window Menu Constants 

MINIATURIZE_ITEM 
CLOSE_ITEM 
WINDOW _ALL_ITEMS 

Edit Menu Constants 

CUT_ITEM 
COPY_ITEM 
PASTE_ITEM 
SELECTALL_ITEM 
EDIT_ALL_ITEMS 
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The Run-Time System 

Classes 

Protocol 

Inherits From: Object 

Getting the Protocol Name 

- (const char *)name 

Testing for Incorporated Protocols 

- (BOOL)conformsTo:(Protocol *)aProtocol 

Getting Method Descriptions 

Returns the name of the protocol 

Returns whether the receiver incorporates aProtocol 

- (struct objc_method_description *)descriptionForlnstanceMethod:(SEL)aSelector 
Returns information about the aSelector instance method 

- (struct objc_method_description *)descriptionForClassMethod:(SEL)aSelector 
Returns information about the aSelector class method 
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Functions 

Class Functions 

Create a new instance of a class: 

id 
id 

class_createlnstance(Class aClass, unsigned int indexedlvarBytes) 
class_createlnstanceFrornZone(Class aClass, unsigned int indexedlvarBytes, 

NXZone *zone) 

Get the class template for an instance variable: 

Ivar class~etlnstanceVariable(Class aClass, const char *variableName) 

Get, add, and remove methods: 

Method 
Method 
void 
void 

class~etlnstanceMethod(Class aClass, SEL aSelector) 
class~etClassMethod(Class aClass, SEL aSelector) 
class_addMethods(Class aClass, struct objc_method_list *methodList) 
class_rernoveMethods(Class aClass, struct objc_method_list *methodList) 

Pose as the superclass: 

Class class_poseAs(Class thelmposter, Class theSuperclass) 

Set and get the class version: 

void 
int 

class_setVersion(C1ass aClass, lnt versionNumber) 
class~etVersion(Class aClass) 
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System Functions 

Manage run-time structures: 

id 
id 
id 
NXHashTable * 
void 
Module * 

objc~etClass(const char *aClassName) 
objc_lookUpClass( const char *aClassName) 
objc~etMetaClass( const char *aClassName) 
objc~etClasses(void) 

objc_addClass(Class aClass) 
objc_getModules(void) 

Dynamically load and unload classes: 

long 

long 

objc_loadModules(char *files[], NXStream *stream, 
void (*callback)(Class, Category), struct mach_header **header, 
char *debugFilename) 

objc_unloadModules(NXStream *stream, void (*callback)(Class, Category)) 

Send messages at run time: 

id 
id 
id 

objc_IDsgSend(id theReceiver, SEL theSelector, ... ) 
objc_IDsgSendSuper(struct objc_super *superContext, SEL theSelector, ... ) 
objc_IDsgSendv(id theReceiver, SEL theSelector, unsigned int argSize, 

marg_list argFrame) 

Make the run-time system thread safe: 

void objc_setMultithreaded(BOOL flag) 
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Object Functions 

Manage object memory: 

id 
id 
id 

id 
id 

objecCdispose(Object *anObject) 
objecCcopy(Object *anObject, unsigned int indexedlvarBytes) 
objecCcopyFromZone(Object *anObject, unsigned int indexedlvarBytes, 

NXZone *zone) 
objecCrealloc(Object *anObject, unsigned int numBytes) 
object_reallocFromeZone(Object *anObject, unsigned int numBytes, 

NXZone *zone) 

Return the class name: 

const char * objecCgetClassName(id anObject) 

Set and get instance variables: 

Ivar 
Ivar 

object_setInstanceVariable(id anObject, const char *variableName, void *value) 
objecCgetInstance Variable(id anObject, const char *variableName, void **value) 

Return a pointer to an object's extra memory: 

void * objecCgetIndexedlvars(id anObject) 

Method Functions and Macros 

Get infcrm~tion about a method: 

unsigned int 
unsigned int 
unsigned int 

method_getNumberOfArguments(Method aMethod) 
method~etSizeOfArguments(Method aMethod) 
method_getArgumentInfo(Method aMethod, int index, const char **type, 

int *offset) 

Examine and alter method argument values: 

type-name 
type-name * 
void 

maruetValue(marg_list argFrame, int offset, type-name) 
mar!LgetRef(marg_list argFrame, int offset, type-name) 
mar!LsetValue(marg_list argFrame, int offset, type-name, type-name value) 
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Selector Functions 

Match method names with method selectors: 

SEL 
const char * 

sel~etUid(const char *aName) 
sel~etName(SEL aSelector) 

Determine whether a selector is valid: 

BOOL sel_isMapped(SEL aSelector) 

Register a method name: 

SEL sel_registerName(const char *aName) 
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Types and Constants 

Defined Types 

Cache 

typedef struct objc_cache *Cache; 

Category 

typedef struct objc_category *Category; 

Ivar 

typedef struct objc_ivar *Ivar; 

margJist 

typedef void *marlLlist; 

Method 

typedef struct objc_ffiethod *Method; 

Module 

typedef struct objc_ffiodule *Module; 
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Symbolic Constants 

Type Constants 

_C_ID 
_C_CLASS 
_C_SEL 
_C_VOID 
_C_CHR 
_C_UCHR 
_C_SHT 
_C_USHT 
_C_INT 
_C_UINT 
_C_LNG 
_C_ULNG 
_C_FLT 
_C_DBL 
_C_UNDEF 
_C_PTR 
_C_CHARPTR 
_C_BFLD 
_C_ARY_B 
_C_ARY_E 
_C_UNION_B 
_C_UNION_E 
_C_STRUCT_B 
_C_STRUCT_E 

Structures 

objc_cache 

struct objc_cache { 

} ; 

unsigned int mask; 
unsigned int occupied; 
Method buckets[l]; 

Meaning Defined As 

id '@' 

Class '#' 
SEL '.' 
void 'v' 
char 'c' 
unsigned char 'C' 
short 's' 
unsigned short 'S' 
int 'i' 
unsigned int 'I' 
long '1' 
unsigned long 'L' 
float 'f' 
double 'd' 
an undefined type '?' 
a pointer 'I" 

char * '*' 
a bitfield 'b' 
begin an array '[' 
end an array ']' 
begin a union '(' 
end a union ')' 
begin a structure '{ , 
end a structure '}' 

Types and Constants 15-7 



objc_category 

struct objc_category { 

}; 

char *category _name; 
char *class_name; 
struct objc_method_list *instance_methods; 
struct objc_method_list *class_methods; 
struct objc_protocoClist *protocols; 

objc_class 

struct objc_class { 

}; 

struct objc_c1ass *isa; 
struct objc_c1ass *super_class; 
const char *name; 
long version; 
long info; 
long instance_size; 
struct objc_ivar_list *ivars; 
struct objc_method_list. *methods; 
struct objc_cache *cache; 
struct objc_protocol_list *protocols; 

objcjvar 

struct objc_ivar { 

}; 

char *ivar _name; 
char *ivar_type; 
int ivar _offset; 

objc_ivar _list 

struct objc_ivar_list { 
int ivar_count; 
struct objc _ivar ivar _list [ 1]; 

} ; 
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objc_method 

struct objc_method { 

} ; 

SEL method_name; 
char *method_types; 
IMP method_imp; 

objc_method_description 

struct objc_method_description { 
SELname; 
char *types; 

} ; 

objc_method_description_list 

struct objc_method_description_list { 
int count; 
struct objc_method_description Iist[l]; 

}; 

objc_method_list 

struct objc_method_list { 

}; 

struct objc_method_list *method_next; 
int method_count; 
struct objc_method method_list[l]; 

objc_module 

struct objc_module { 
unsigned long version; 
unsigned long size; 
const char *name; 
Symtab symtab; 

}; 
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objc_protocol_list 

struct objc_protocoI_list { 

}; 

struct objc_protocoLlist *next 
int count; 
Protocol *Iist[l]; 

objc_super 

struct objc_super { 
id receiver; 
Class class; 

}; 

Global Variables 

Function Pointers 

id (* _aIIoc) (Class aClass, unsigned int indexedlvarBytes) 
id (* _deaIIoc) (Object *anObject) 
id (* _reaIIoc) (Object *anObject, unsigned int numBytes) 
id (* _copy) (Object *anObject, unsigned int indexedlvarBytes) 
id (* _zoneAIIoc) (Class aClass, unsigned int indexedlvarBytes, NXZone *zone) 
id (* _zoneReaIIoc) (Object *anObject, unsigned int numBytes, NXZone *zone) 
id (* _zoneCopy) (Object *anObject, unsigned int indexedlvarBytes, NXZone *zone) 
id (* _error) (Object *anObject, char *format, va_list ap) 
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Sound 

Classes 

NXPlayStream 

Inherits From: NXSoundStream : Object 

Initializing an NXPlayStream 

- initOnDevice:anObject 

Activating and Playing 

- (NXSoundDeviceError)activate 

- (NXSoundDeviceError)playBuffer:(void *)data 
size:(unsigned int)bytes 
tag: (int)aTag 
channel Count: ( unsigned int)channels 
samplingRate:(fioat)rate 

Initializes a newly allocated NXPlayStream 

Prepares the NXPlayStream for playback 

Plays a buffer of sound 
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- (NXSoundDeviceError)playBuffer:(void *)data 
size:(unsigned int)bytes 
tag: (int)aTag 
channel Count:( unsigned int)channels 
samplingRate:(float)rate 
bufferGainLeft:(float)leftAmp 
right:(float)rightAmp 
lowWaterMark:(unsigned int)lowWater 
high WaterMark: (unsigned int)high Water 

Setting Gain and Peak Detection 

Plays a buffer of sound 

- (NXSoundDeviceError)setGainLeft:(float)leftAmp Sets the NXPlayStream's stereo gain 
right: (float)rightAmp 

- getGainLeft:(float *)leftScale Returns the NXPlayStream's gain by reference 
right:(float *)rightScale 

- (NXSoundDeviceError)getPeakLeft:(float *)leftAmp 
right:(float *)rightAmp Returns the most recent peak amplitudes by reference 

- (NXSoundDeviceError)setDetectPeaks:(BOOL)flag 
Sets whether the NXPlayStream will detect peaks 

- (BOOL)isDetectingPeaks Returns whether the NXPlayStream is detecting peaks 

- (NXSoundDeviceError)setPeakHistory: (unsigned int)bufferCount 

- (unsigned int)peakHistory 

Delegate Methods 

- soundStreamDidUnderrun:sender 

NXRecordStream 

Inherits From: NXSoundStream : Object 

Enqueueing Buffers 

Sets the number of buffers over which peaks are detected 

Returns the number of buffers over which peaks are 
detected 

Invoked when the sound driver underruns 

- (NXSoundDeviceError)recordSize:(unsigned int)bytes 
tag: (int)anlnt Enqueues a recording buffer 
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- (NXSoundDeviceError)recordSize:(unsigned int)bytes 
tag: (int)aTag Enqueues a recording buffer 
lowWaterMark:(unsigned int)lowWater 
high WaterMark: (unsigned int)high Water 

Requesting Data 

- (NXSoundDeviceError )sendRecordedDataToDelegate 

Delegate Methods 

- soundStreamDidOverrun:sender 

- soundStreamDidRecordData:(void *)data 
size:(unsigned int)numBytes 
forBuffer:(int)tag 

NXSoundDevice 

Inherits From: Object 

Initializing and Freeing an NXSoundDevice 

- init 

- initOnHost:(const char *)hostName 

-free 

Using a Separate Thread 

+ (cthread_t)replyThread 

+ setUseSeparateThread:(BOOL)jlag 

+ (BOOL)isUsingSeparateThread 

+ setThreadThreshold:(int)threshold 

+ (int)threadThreshold 

Sends the current buffer to the delegate 

Invoked when the sound driver overruns 

Delivers a buffer of recorded data 

Initializes a newly allocated NXSoundDevice 

Initializes a new NXSoundDevice on the given host 

Frees the NXSoundDevice 

Returns the thread in which driver messages are sent 

Sets whether a separate thread is used for driver messages 

Returns whether a separate thread is used for driver 
messages 

Sets the message-reception threshold 

Returns the message-reception threshold 
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Examining Ports 

- (porCt)devicePort 

+ (porCt)replyPort 

- (porct)streamOwnerPort 

Identifying the Host Computer 

- (const char *)host 

Configuring the Object 

Returns the port used to communicate with the sound driver 

Returns the port to which the sound driver sends messages 

Returns the port used to connect to the sound driver 

Returns the name of the computer on which the 
NXSoundDevice was initialized 

- (NXSoundDeviceError)setBufferCount:(unsigned int)count 
Sets the number of DMA buffers for the sound device 

- (unsigned int)bufferCount Returns the number of DMA buffers for the sound device 

- (unsigned int)bufferSize Returns the size in bytes of each DMA buffer 

- (NXSoundDeviceError )setReserved:(BOOL )flag 
Sets whether the underlying device is reserved 

- (BOOL)isReserved Returns whether the underlying device is reserved 

- (NXSoundDeviceError)setBufferSize:(unsigned int)bytes 

+ setTimeout:(unsigned int)milliseconds 

+ (unsigned int)timeout 

Finding Peak Amplitudes 

Sets the size in bytes of each DMA transfer buffer 

Sets the timeout period 

Returns the timeout period 

- (NXSoundDeviceError)getPeakLeft:(float *)leftAmp 
right:(float *)rightAmp Returns the most recent peak amplitudes by reference 

- (NXSoundDeviceError)setDetectPeaks:(BOOL)fiag 
Sets whether the NXSoundDevice will detect peaks 

- (BOOL)isDetectingPeaks Returns whether the NXSoundDevice is detecting peaks 

- (NXSoundDeviceError)setPeakHistory:(unsigned int)bufferCount 

- (unsigned int)peakHistory 

Controlling Streams 

- abortStreams:sender 

- pauseStreams:sender 

- resumeStreams:sender 

16-4 Chapter 16: Sound 

Sets the number of buffers over which peaks are detected 

Returns the number of buffers over which peaks are 
detected 

Aborts all streams connected to this NXSoundDevice 

Pauses all streams connected to this NXSoundDevice 

Resumes all streams connected to this NXSoundDevice 



Handling errors 

- (NXSoundDeviceError)lastError Returns the most recent error 

+ (const char *)textForError:(NXSoundDeviceError)errorCode 
Returns a string that describes the given error 

NXSoundln 

Inherits From: NXSoundDevice : Object 

Finding the Device Port 

+ (porCt)lookUpDevicePortOnHost:(const char *)hostName 
Returns the sound-in port on hostName 

NXSoundOut 

Inherits From: NXSoundDevice : Object 

Setting Attributes for Sound Output 

- (NXSoundDeviceError )setAttenuationLeft:(fioat )leftD B 
right:(fioat)rightDB Sets the attenuation level for playback 

- (NXSoundDeviceError)setDeemphasis: (B OOL )jlag 

- (NXSoundDeviceError)setlnsertsZeros:(BOOL)jlag 

Sets the state of the de-emphasis filter 

Sets the way in which the driver converts low to high 
sampling rate 

- (NXSoundDeviceError)setRampsDown:(BOOL)jlag 
Sets whether the end of sounds are ramped 

- (NXSoundDeviceError)setRampsUp:(BOOL)jlag Sets whether the beginning of sounds are ramped 

- (NXSoundDeviceError)setSpeakerMute:(BOOL)jlag 
Mutes or unmutes the internal speaker 
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Querying Sound Output Settings 

- (BOOL)doesDeemphasize 

- (BOOL)doesInsertZeros 

Returns whether the de-emphasis filter is turned on 

Returns whether the sound driver inserts zeros when it 
converts low to high sampling rate. 

- (BOOL)doesRampDown Returns whether the end of a sound stream is ramped down 

- (BOOL)doesRampUp Returns whether the start of a sound stream is ramped down 

- (NXSoundDeviceError)getAttenuationLeft:(float *)leftDB 
right:(float *)rightDB Returns the attenuation settings by reference 

- (BOOL)isSpeakerMute Returns whether the internal speaker is muted 

- (unsigned int)clipCount Returns the number of sample frames that were clipped 

Finding the Device Port 

+ (port_t)lookUpDevicePortOnHost:(const char *)hostName 

NXSoundStream 

Inherits From: Object 

Initializing and Freeing an NXSoundStream 

- init 

- initOnDevice:aDevice 

-free 

Setting the Device 

- (NXSoundDeviceError)setDevice:aDevice 

- device 

Activating and Deactivating 

- (NXSoundDeviceError)activate 

- (NXSoundDeviceError )deactivate 
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Returns the sound-out port on hostName 

Initializes the NXSoundStream 

Initializes the NXSoundStream and connects it to aDevice 

Deactivates and frees the NXSoundStream. 

Connects the NXSoundStream to aDevice 

Returns the NXSoundDevice that the NXSoundStream is 
connected to. 

Adds the NXSoundStream to the list of active streams 

Aborts the NXSoundStream's current activity 



Controlling the stream 

- abort:sender Stops the NXSoundStream's playback or recording 

- (NXSoundDeviceError)abortAtTime:(NXSoundStreamTime *)time 
Schedules the NXSoundStream to be aborted 

- pause:sender Pauses the NXSoundStream's recording or playback 

- (NXSoundDeviceError)pauseAtTime:(NXSoundStreamTime *)time 
Schedules the NXSoundStream to be paused 

- resume:sender Resumes the NXSoundStream's recording or playback 

- (NXSoundDeviceError )resumeAtTime: (NXSoundStreamTime *)time 

Querying the Object 

- (unsigned int)bytesProcessed 

- (BOOL)isActive 

- (BOOL)isPaused 

- (port_t)streamPort 

- (NXSoundDeviceError )lastError 

Assigning a Delegate 

- setDelegate:anObject 

- delegate 

Delegate Methods 

- soundStream:sender didCompleteBuffer:(int)tag 

- soundStream:sender didStartBuffer:(int)tag 

- soundStreamDidAbort:sender 
deviceReserved:(BOOL)jlag 

- soundStreamDidPause:sender 

- soundStreamDidResume:sender 

Schedules the NXSoundStream to be resumed 

Returns the number of bytes of sound that the 
NXSoundStream has recorded or played 

Returns whether the NXSoundStream is currently activate 

Returns whether the NXSoundStream is currently paused 

Returns the port used to connect to the sound driver 

Returns the most recent sound device error 

Sets the NXSoundStream's delegate. 

Returns the NXSoundStream's delegate. 

Invoked when the driver finishes playing or recording 

Invoked when the driver starts playing or recording 

Invoked when the driver aborts the stream 

Invoked when the NXSoundStream is paused 

Invoked when the NXSoundStream is resumed 
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Sound 

Inherits From: Object 

Conforms To: soundkitlSound.h 

Creating and Freeing a Sound Object 

+ addName:( const char *)name 
fromBundle:(NXBundle *)aBundle 

+ addName:(const char *)name 
fromSection:(const char *)sectionName 

+ addName:(const char *)name 
fromSoundfile:(const char *)jilename 

- initFromSection:(const char *)sectionName 

- initFromPasteboard:(Pasteboard *)thePboard 

- initFromSoundfiIe:(const char *)jilename 

-free 

Accessing the Sound Name Table 

+ addName:(const char *)name sound:aSound 

+ findSoundFor:( const char *)aName 

+ removeSoundForName:(const char *)name 

Accessing the Sound's Name 

- setName:(const char *)aName 

- (const char *)name 

Reading and Writing Sound Data 

- (int)readSoundfiIe:(const char *)jilename 

- readSoundFromStream:(NXStream *)stream 

- (int)writeSoundfiIe:(const char *)jilename 

- writeSoundToStream:(NXStream *)stream 

- (int)writeToPasteboard:(Pasteboard *)pboard 
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Creates a Sound object from the sound resource named 
name in the NXBundle aBundle 

Creates a Sound object from the sectionName section 
of the sound segment in the application executable file 

Creates a Sound object fromjilename 

Creates a Sound object from the sectionName section of the 
sound segment in the application executable file 

Creates a Sound object from the named pasteboard 

Creates a Sound object fromjilename 

Frees the Sound object 

Assigns the name name to the Sound aSound and adds it to 
the name table 

Finds and returns the named Sound object 

Removes the named Sound from the name table 

Set's the Sound object's name 

Return's the Sound object's name 

Replaces the Sound's data with that injilename 

Replaces the Sound's data with that read from stream 

Writes the Sound's data tojilename 

Writes the Sound's data to stream 

Writes the Sound's data to the named pasteboard 



Modifying Sound Data 

- (int)convertToFormat:(int)newFormat 
samplingRate: (double )newRate 
channeICount:(int)newChanneICount 

- (int)convertToFormat:(int)newFormat 

- (int)setDataSize:(int)newDataSize 
dataFormat:(int)newDataFormat 
samplingRate: (double )newSampling Rate 
channeICount:(int)newChanneICount 
infoSize:(int)new[n!oSize 

- setSoundStruct:(SNDSoundStruct *)aStruct 
soundStructSize:(int)size 

Querying the Sound Data 

- (SNDSoundStruct *)soundStruct 

- (int)soundStructSize 

- (unsigned char *)data 

- (int)dataFormat 

- (int)dataSize 

- (int)channeICount 

- (double )samplingRate 

- (int)sampleCount 

- (double )duration 

- (char *)info 

- (int)infoSize 

- (BOOL)isEmpty 

- (BOOL)compatibleWith:aSound 

Recording and playing 

- (int)pause 

- pause:sender 

- (BOOL)isPlayable 

- (int)play 

- play:sender 

- (int)record 

- record:sender 

- (int)resume 

Converts the Sound's data to the specified format, 
sampling rate, and channel count 

Convert's the Sound's data to the specified format 

Set's the Sound's data as specified 

Set's the Sound's sound structure 

Returns the Sound's sound structure 

Gives the size of the Sound's sound structure 

Returns a pointer to the Sound's sound data 

Returns the Sound's data format 

Returns the size in bytes of the Sound's data 

Returns the number of channels of sound 

Returns the sound data's sampling rate 

Returns the number of sample frames in the sound data 

Returns the sound's length in seconds 

Returns a pointer to the Sound's info string 

Returns the length in bytes of the Sound's info string 

Returns whether the Sound contains any sound data 

Returns whether the Sound's format is compatiable with 
that of aSound 

Pauses the Sound's activity 

Pauses the Sound's activity 

Returns whether the Sound can be played 

Plays the Sound 

Plays the Sound 

Records into the Sound 

Records into the Sound 

Resumes the Sound's activity 
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- resume:sender 

- (int)stop 

- stop:sender 

- (int)samplesProcessed 

- (int)status 

- soundBeingProcessed 

- (SNDSoundStruct *)soundStructBeingProcessed 

- (int)processingError 

Editing Sound Data 

- (BOOL)isEditable 

- (int)copySamples:aSound 
at: (int)startSample 
count: (int)sampleCount 

- (int)copySound:aSound 

- (int)deleteSamples 

- (int)deleteSamplesAt:(int)startSample 
count: (int)sampleCount 

- (int)insertSamples:aSound at:(int)startSample 

- (BOOL)needsCompacting 

- (int)compactSamples 

Archiving the Object 

- finish Unarchiving 

- read:(NXTypedStream *)stream 

- write:(NXTypedStream *)stream 

Accessing the Delegate 

- setDelegate:anObject 

- delegate 

- teIlDelegate:(SEL)theMessage 

Accessing the Sound Hardware 

+ getVolume:(float *)left :(float *)right 

+ setVolume:(float)left :(float)right 
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Resumes the Sound's activity 

Stops the Sound's activity 

Stops the Sound's activity 

Returns the number of sample frames played or recorded 

Returns the Sound's activity code 

Returns self 

Returns the sound structure that's being played or recorded 

Returns the last error code that was generated 

Returns whether the Sound's data can be edited 

Copies a range of samples from aSound into the receiver 

Replaces the Sound's data with that in aSound 

Removes the Sound's data 

Removes a range of samples from the Sound's data 

Inserts aSound's data into the Sound's data 

Returns whether the Sound's data needs to be compacted 

Compacts the Sound's data 

Invoked automatically after un archiving 

Unarchives the Sonnd from stream 

Archives the Sound to stream 

Sets the Sound's delegate object 

Returns the Sound's delegate 

Sends theMessage to the delegate 

Returns the left and right volume settings by reference 

Sets the left and right volumes (0.0 to 1.0) 



+ (BOOL)isMuted 

+ setMute:(BOOL)aFlag 

Delegate Methods 

- didPlay:sender 

- didRecord:sender 

- hadError:sender 

- willPlay:sender 

- willRecord:sender 

SoundMeter 

Inherits From: View: Responder: Object 

Initializing a SoundMeter 

- initFrame:(const NXRect *)frameRect 

Graphic Attributes 

- setBackgroundGray:(float)a Value 

- (float)backgroundGray 

- setForegroundGray:(float)a Value 

- (float)foregroundGray 

- setBezeled:(BOOL)aFlag 

- (BOOL)isBezeled 

- setPeakGray:(float)a Value 

- (float)peakGray 

Metering Attributes. 

- setSound:aSound 

-sound 

Returns whether the internal speaker is muted 

Sets whether the internal speaker is muted 

Sent to the delegate when the Sound stops playing 

Sent to the delegate when the Sound stops recording 

Sent to the delegate if an error occurs during recording or 
playback 

Sent to the delegate when the Sound begins to play 

Sent to the delegate when the Sound begins to record 

Initializes the SoundMeter 

Sets the SoundMeter's background color 

Returns the SoundMeter's background color 

Sets the SoundMeter's running bar color 

Returns the color of the running bar 

Sets whether a bezeled border is drawn 

Returns whether the SoundMeter has a border 

Sets the SoundMeter's peak bubble color 

Returns the SoundMeter's peak bubble gray 

Sets the SoundMeter's Sound object 

Returns the Sound object that the SoundMeter is metering 
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- setFloatValue:(fioat)aValue 

- setHoldTime:(fioat)seconds 

- (fioat)holdTime 

Retrieving Meter Values 

- (fioat)f1oatValue 

- (fioat)maxValue 

- (fioat)min Value 

- (fioat)peakValue 

Operating the Object 

- run:sender 

- (BOOL)isRunning 

- stop:sender 

Drawing the Object 

- drawCurrentValue 

- drawSelf:(const NXRect *)rects :(int)rectCount 

Archiving 

- read:(NXTypedStream *)aStream 

- write:(NXTypedStream *)aStream 

SoundView 

Inherits From: View: Responder: Object 

Initializing and Freeing a SoundView 

- initFrame:(const NXRect *)frameRect 

-free 
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Sets the current running value 

Sets the SoundMeter's peak value hold time in seconds 

Returns the SoundMeter's peak hold time 

Returns the current running amplitude value 

Returns the maximum running value so far 

Returns the minimum running value so far 

Returns the most recently detected peak value 

Starts the SoundMeter running 

Returns whether the SoundMeter is currently running 

Stops the SoundMeter's metering activity 

Draws the SoundMeter's running bar and peak bubble 

Draws all the components of the SoundMeter 

Unarchives the SoundMeter by reading it from aStream 

Archives the SoundMeter by writing it to aStream 

Initializes the SoundView 

Frees the SoundView 



Modifying the Object 

- scaleToFit 

- setBackgroundGray:(ftoat)aGray 

- setBezeled:(BOOL)aFlag 

- setContinuous:(BOOL)aFlag 

- setDelegate:anObject 

- setDisplayMode:(int)aMode 

- setEnabled:(BOOL)aFlag 

- setForegroundGray:(ftoat)aGray 

- setOptimizedForSpeed:(BOOL)jlag 

- setSound:aSound 

- sizeToFit 

Querying the Object 

- (ftoat)backgroundGray 

- delegate 

- (int)displayMode 

- (ftoat)foregroundGray 

- getSelection:(int *)firstSample 
size:(int *)sampleCount 

- (BOOL)isAutoScale 

- (BOOL)isBezeled 

- (BOOL)isContinuous 

- (BOOL)isEnabled 

- (BOOL)isOptimizedForSpeed 

- (ftoat)reductionFactor 

-sound 

Selecting and Editing the Sound Data 

- copy:sender 

- cut:sender 

- delete:sender 

- mouseDown:(NXEvent *)theEvent 

Fits the sound data within the current frame 

Sets the SoundView's background gray 

Sets whether the SoundView has a bezeled border 

Sets the state of continuous action messages. 

Sets the SoundView's delegate 

Sets the SoundView's display mode 

Enables or disables the SoundView 

Sets the SoundView's foreground gray 

Sets whether the SoundView's display mechanism is 
optimized 

Sets the SoundView's Sound object 

Resizes the SoundView's frame to maintain a constant 
reduction factor 

Returns the SoundView's background gray 

Returns the SoundView's delegate 

Returns the SoundView's display mode 

Returns the SoundView's foreground gray 

Returns the selection by reference 

Returns whether the SoundView is in auto scaling mode 

Returns whether the SoundView has a beze1ed border 

Returns whether the SoundView responds to 
mouse-dragged events 

Returns whether the SoundView is enabled 

Returns whether the SoundView is optimized for speedy 
display 

Returns the SoundView's reduction factor 

Returns the SoundView's Sound object. 

Copies the current selection to the pasteboard 

Deletes the current selection 

Deletes the current selection 

Allows a selection to be defined 
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- paste:sender Replaces the current selection 

- selectAII:sender Creates a selection over the SoundView's entire sound 

- setSelection:(int)firstSample size:(int)sampleCount 
Sets the selection 

- (BOOL)isEditable Returns whether the SoundView's data can be edited. 

- setEditable:(BOOL)aFlag Sets whether the SoundView can be edited 

Pasteboard and Services Support 

- pasteboard:thePasteboard provideData:(const char *)pboardType 

- readSelectionFromPasteboard:thePasteboard 

- validRequestorForSendType:(NXAtom)sendType 
andRetumType:(NXAtom)returnType 

- writeSelectionToPasteboard:thePasteboard 
types:(NXAtom *)pboardTypes 

Modifying the Display Coordinates 

- setAutoscale:(BOOL)aFlag 

- setReductionFactor:(float)reductionFactor 

Drawing the Object 

- drawSelf:(const NXRect *)rects :(int)rectCount 

- drawSamplesFrom:(int)first to:(int)last 

- hideCursor 

- show Cursor 

- sizeTo:(NXCoord)l-vidth :(NXCoord)height 

Responding to Events 

- (BOOL)acceptsFirstResponder 

- becomeFirstResponder 

- resignFirstResponder 

Performing the Sound Data 

- (BOOL)isPlayable 

- play:sender 

- record:sender 
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Places the SoundView's sound on the given pasteboard 

Replaces the SoundView's current selection 

You never invoke this method 

Places a copy of the SoundView's current selection 
on the given pasteboard 

Sets the SoundView's automatic scaling mode 

Recomputes the size of the SoundView's frame 

Displays the SoundView's sound data 

Redisplays the given range of samples 

Hides the SoundView's cursor 

Displays the SoundView's cursor 

Sets the width and height of the SoundView's frame 

Returns YES 

Promotes the SoundView to first responder 

Resigns the position of first responder 

Returns whether the SoundView's sound can be played 

Play the current selection 

Replaces the SoundView's current selection 



- pause:sender 

- resume:sender 

- stop:sender 

- soundBeingProcessed 

Archiving the Object 

- read:(void *)stream 

- write:(void *)stream 

Accessing the Delegate 

- didPlay:sender 

- didRecord:sender 

- hadError:sender 

- teIlDelegate:(SEL)theMessage 

- willPlay:sender 

- willRecord:sender 

Delegate Methods 

- didPlay:sender 

- didRecord:sender 

- hadError:sender 

- selectionChanged:sender 

- soundDidChange:sender 

- willFree:sender 

- willPlay:sender 

- willRecord:sender 

Pauses the current playback or recording 

Resumes the current playback or recording 

Stops the SoundView's current recording or playback 

Returns the Sound object that's currently being played or 
recorded into 

Unarchives the SoundView by reading it from stream 

Archives the SoundView by writing it to stream 

Used to redirect delegate messages 

U sed to redirect delegate messages 

Used to redirect delegate messages 

Sends theMessage to the SoundView's delegate 

Used to redirect delegate messages 

U sed to redirect delegate messages 

Sent to the delegate just after the SoundView is played. 

Sent to the delegate just after the SoundView is recorded 
into. 

Sent to the delegate if an error is encountered . 

Sent to the delegate when the SoundView's selection 
changes. 

Sent to the delegate when the SoundView's sound is edited 

Sent to the delegate when the SoundView is freed. 

Sent to the delegate just before the SoundView's sound is 
played. 

Sent to the delegate just before the SoundView's sound is 
recorded into. 
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Sound Functions 

Accessing Sound Devices and Hardware 

Access sound devices 

int 

int 
int 

SNDAcquire(int soundResource, int priority, int preempt, int timeout, 
SNDNegotiationFun negFun, void *arg, porCt *devicePort, 
porCt *ownerPort) 

SNDReset(int soundResource, porCt devicePort, porCt ownerPort) 
SNDRelease(int soundResource, porCt *devicePort, porCt *ownerPort) 

Reserve sound devices for recording or playback 

int 
int 

SNDReserve(int soundResource, int priority) 
SNDUnreserve(int soundResource) 

Set the host computer for subsequent playback or recording 

int SNDSetHost(char *newHostname) 

Sound playback utilities 

int 
int 
int 
int 
int 
int 

SNDSetVolume(int left, int right) 
SNDGetVolume(int *left, int *right) 
SNDSetMute(int speakerOn) 
SNDGetMute(int *speakerOn) 
SNDSetFilter(int .filterOn) 
SNDGetFilter(int *filterOn) 

Recording and Playing 

Playa soundfile 

int SNDPlaySoundfile(char *path, int priority) 
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Recording and playing a sound 

int 

int 
int 

int 

int 
int 
int 
int 

SNDStartPlaying(SNDSoundStruct * sound, int tag, int priority, int preempt, 
SNDNotificationFun beginFun, SNDNotificationFun endFun) 

SNDVerify Playable(SNDSoundStruct * sound) 
SNDStartRecording(SNDSoundStruct *sound, int tag, int priority, int preempt, 

SNDNotificationFun beginFun, SNDNotificationFun endFun) 
SNDStartRecordingFile(char *.fileName, SNDSoundStruct *sound, int tag, 

SNDStop(int tag) 

int priority, int preempt, SNDNotificationFun beginFun, 
SNDNotificationFun endFun) 

SNDWait(int tag) 
SNDSamplesProcessed(int tag) 
SNDModifyPriority(int tag, int newPriority) 

Reading and Writing Soundfiles 

Read a sound from a file 

int 
int 
int 
int 

SNDReadSoundfile(char *path, SNDSoundStruct **sound) 
SNDRead(intjd, SNDSoundStruct ** sound) 
SNDReadHeader(intfd, SNDSoundStruct **sound) 
SNDReadDSPfile(char *path, SNDSoundStruct **sound, char *injo) 

Write a sound to a file 

int 
int 
int 

SNDW riteSoundfile( char * path, SNDSoundStruct * sound) 
SNDWrite(intJd, SNDSoundStruct *sound) 
SNDWriteHeader(intjd, SNDSoundStruct *sound) 

Accessing Sound Data 

Create and free a sound structure 

int 

int 

SNDAlloc(SNDSoundStruct ** sound, int dataSize, int dataFormat, 
int samplingRate, int channelCount, int inJoSize) 

SNDFree(SNDSoundStruct * sound) 
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Gain access to sampled sound data 

int SNDGetDataPointer(SNDSoundStruct * sound, char **ptr, int * size, int *width) 

Measure samples in a sound 

int 
int 
int 

SNDSampleCount(SNDSoundStruct * sound) 
SNDBytesToSamples(int byteCount, int channelCount, int dataFormat) 
SNDSamplesToBytes(int sampleCount, int channelCount, int dataFormat) 

Accessing the DSP 

Boot the DSP 

int 

Run the DSP 

int 

SNDBootDSP(porCt *devicePort, porCt *ownerPort, SNDSoundStruct *dspCor:e) 

SNDRunDSP(SNDSoundStruct *dspCore, char *toDSP, int toCount, int to Width, 
int toBufierSize, char **fromDSP, int *fromCount, intfromWidth, 
int negotiationTimeout, intflushTimeout, int conversion Timeout) 

Compressing Sound Data 

Compress or decompress a sound 

int SNDCompressSound(SNDSoundStruct *fromSound, 
SNDSoundStruct **toSound, BOOL bitFaithful, 
int compressionAmount) 

Query for frequency bands used by Audio Transform Compression 

int 
int 
int 

16-18 Chapter 16: Sound 

SNDGetNumberOfATCBands(int *numBands) 
SNDGetATCBandFrequencies(int numBands, float *centerFreqs) 
SNDGetATCBandwidths(int numBands, float * bandwidths) 



Speed up or slow down playback of ATC sound 

int 
int 

SNDDropATCSamples(int numSamples, int bySamples) 
SNDlnsertATCSamples(int numSamples, int bySamples) 

Modify volume or equalization for ATe playback 

int 
int 
int 
int 
int 

SNDSetATCGain(float level) 
SNDGetATCGain(float * level) 
SNDSetATCEqualizerGains(int numBands, float *gains) 
SNDGetATCEqualizerGains(int numBands, float * gains) 
SNDScaleATCEqualizerGains(int llumBands, float *gainScalars) 

. Set or get ATC parameters 

int 
int 
int 

SNDSetATCSquelchThresholds(int numBands, float *thresholds) 
SNDGetATCSquelchThresholds(int numBands, float *thresholds) 
SNDUseDefaultATCSquelchThresholds(void) 

Set and get compression attributes used in recording 

int 

int 

SNDSetCompressionOptions(SNDSoundStruct * sound, int bitFaithful, 
int compressionAmount) 

SNDGetCompressionOptions(SNDSoundStruct *sound, int *bitFaithful, 
int *compressionAmount) 

Converting Sound Data 

Convert between logarithmic and linear units 

float 
float 

SNDConvertDecibelsToLinear(float dB) 
SNDConvertLinearToDecibels(float linear) 

Convert a sound's attributes 

int 
unsigned char 
short 

SNDConvertSound(SNDSoundStruct *fromSound, SNDSoundStruct **toSound) 
SNDMulaw(short linear Value ) 
SNDiMulaw( unsigned char mulaw Value) 
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Editing So~nd Data 

Copy all or part of a sound 

int 
int 

SNDCopySound(SNDSoundStruct **toSound, SNDSoundStruct *fromSound) 
SNDCopySamples(SNDSoundStruct **toSound, SNDSoundStruct *fromSound, 

int startSample, int sample Count) 

Edit a sampled sound 

int 

int 
int 

SNDInsertSamples(SNDSoundStruct *toSound, SNDSoundStruct *fromSound, 
int startSample) 

SNDDeleteSamples(SNDSoundStruct *sound, int startSample, int sample Count) 
SNDCompactSamples(SNDSoundStruct * * toSound, 

SNDSoundStruct *fromSound) 

Sound Errors 

Describe a sound error 

char *SNDSoundError(int err) 
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Driver Functions 

DSP Functions 

Start the DSP: 

snddriver_dsp_boot(porCt commandPort, int *bootImage, int imageSize, 
int priority) 

snddriver_dsp_reset(porCt commandPort, int priority) 

Transfer data to and from the DSP via DMA 

snddriver_dsp_dma_write(porCt commandPort, int elementCount, 
int dataFormat, pointect data) 

snddriver_dsp_dma_read(porCt commandPort, int elementCount, 
int dataFormat, pointect data) 

Enqueue a DSP command 

snddriver_dsp_host_cmd(porCt commandPort, u_int hostCommand, 
u_int priority) 

Set the sound driver's protocol vis-a-vis the DSP 

kem_retum_t s nddriver_dsp_protocol(porct devicePort, porCt ownerPort, int protocol) 

Set the DSP host flags 

snddriver _dsp _set_flags(porCt commandPort, u_int flagM ask, u_int flag Value, 
u_int priority) 

Transfer data to and from the DSP 

snddriver_dsp_write(porCt commandPort, void *buffer, int elementCount, int 
elementSize, int priority) 

snddriver_dsp_read(porct commandPort, void *buffer, int elementCount, int 
elementSize, int priority) 

snddriver_dsp_read_messages(porCt commandPort, void *buffer, 
int elementCount, int elementSize, int priority) 

snddriver_dsp_read_data(porct commandPort, void **buffer, int elementCount, 
int elementSize, int priority) 
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Request a DSP host interface register condition 

snddriver _dspcmd_req_condition(porCt commandPort, u_int registerMask, 
u_int conditionFlags, int priority, porCt replyPort) 

Request the contents of the DSP-reply buffers 

kem_retum_t 
kem_retum_t 

snddriver_dspcmd_req_msg(porCt commandPort, porCt replyPort) 
snddriver_dspcmd_req_err(porct commandPort, porCt replyPort) 

Get the DSP command port 

snddriver_get_dsp_cmd_port(porct devicePort, porCt ownerPort, 
porCt *commandPort) 

Driver Setup and Access 

Acquire ownership of sound resources 

snddriver_seCdsp_owner_port(porCt devicePort, porCt ownerPort, 
porCt *negotiationPort) 

snddriver_seCsndin_owner_port(porCt devicePort, porCt ownerPort, 
porCt *negotiationPort) 

snddriver_set_sndout_owner_port(porCt devicePort, porCt ownerPort, 
porCt *negotiationPort) 

Reallocate the sound driver device port 

snddriver_new_device_port(porCt devicePort, porCt superuserPnrt, 
porCt *newDevicePort) 

Respond to asynchronous sound driver messages 
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Set and get sound playback attributes 

kem_retum_t 
kem_retum_t 
kem_retum_t 

snddriver_seCdevice_parms(porCt devicePort, boolean_t speakerOn, 
boolean_tfilterOn, boolean_t zerofill) 

snddriver~eCdevice_parms(porCt devicePort, boolean_t *speakerOn, 
boolean_t *filterOn, boolean_t *zerofill) 

snddriver_seC volume(porCt devicePort, int leftVolume, int rightVolume) 
snddriver~et_volume(port_t devicePort, int *leftVolume, int *rightVolume) 
snddriver_seCramp(port_t devicePort, int rampOn) 

Stream Setup and Access 

Configure stream transfer buffers 

kem_retum_t 
kem_retum_t 
kem_retum_t 

snddriver_seCsndouCbufcount(porct devicePort, port_t sndoutPort, int count) 
snddriver_seCsndout_bufsize(port_t devicePort, porCt sndoutPort, int size) 
snddriver_stream_ndma(porct streamPort, int regionTag, int count) 

Control and query a stream 

kem_retum_t 
kem_retum_t 

snddriver_stream_control(port_t streamPort, int region Tag , int control) 
snddriver _stream_nsamples(port_t streamPort, int * byte Count) 

Configure a sound stream 

snddriver_stream_setup(porct devicePort, port_t ownerPort, int dataPath, 
int sampleCount, int sampleSize, int lowWater, int high Water, 
int *protocol, port_t * streamPort) 

Send data to and retrieve data fom a stream 

snddriver_stream_starC writing(porCt streamPort, void *data, int sampleCount, 
int regionTag, boolean_t preempt, 
boolean_t deallocateWhenDone, boolean_t msgStarted, 
boolean_t msgCompleted, boolean_t msgAborted, 
boolean_t msgPaused, boolean_t msgResumed, 
boolean_t msgUnderrun, port_t replyPort) 

snddriver_stream_starCreading(port_t streamPort, char *filename, 
int sampleCount, int regionTag, boolean_t msgStarted, 
boolean_t msgCompleted, boolean_t msgAborted, 
boolean_t msgPaused, boolean_t msgResumed, 
boolean_t msgOverrun, port_t replyPort) 
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Types and Constants 

Defined Types 

NXSoundDeviceError 

typedef enum _NXSoundDeviceError { 
NX_SoundDeviceErrorNone = 0, 
NX_SoundDeviceErrorKernel = NX_SOUNDDEVICE_ERROR_MIN, 
NX_SoundDeviceErrorTimeout, 
NX_SoundDeviceErrorLookUp, 
NX_SoundDeviceErrorHost, 
NX_SoundDeviceErrorNoDevice, 
NX_SoundDeviceErrorNotActive, 
NX_SoundDeviceErrorTag, 
NX_SoundDeviceErrorMax = NX_SOUNDDEVICE_ERROR_MAX 

} NXSoundDeviceError 

NXSoundStatus 

typedef enum { 
NX_SoundStopped, 
NX_SoundRecording, 
NX_SoundPlaying, 
NX_Soundlnitialized, 
NX_SoundRecordingPaused, 
NX_SoundPlayingPaused, 
NX_SoundRecordingPending, 
NX_SoundPlayingPending, 
NX_SoundFreed = -1, 

} NXSoundStatus; 

NXSoundStreamlime 

typedef struct timeval NXSoundStreamTime; 
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SNDCompressionSubheader 

typedef struct { 
int originalSize 
int method; 
int numDropped; 
int encodeLength; 

} SNDCompressionSubheader; 

SNDError 

typedef enum { 
SND_ERR_NONE, 
SND_ERR_NOT_SOUND, 
SND_ERR_BAD_FORMAT, 
SND_ERR_BAD_RATE, 
SND _ERR_BAD _CHANNEL, 
SND_ERR_BAD...:.SIZE, 
SND_ERR_BAD_FILENAME, 
SND_ERR_CANNOT_OPEN, 
SND_ERR_CANNOT_ WRITE, 
SND_ERR_CANNOT_READ, 
SND _ERR_ CANNOT_ALLOC, 
SND _ERR_CANNOT _FREE, 
SND_ERR,CANNOT_COPY, 
SND _ERR_ CANNOT_RESERVE, 
SND_ERR_NOT_RESERVED, 
SND _ERR_CANNOT _RECORD, 
SND_ERR_ALREADY_RECORDING, 
SND_ERR_NOT_RECORDING, 
SND _ERR_ CANNOT_PLAY, 
SND_ERR_ALREADY_PLAYING, 
SND_ERR_NOT_IMPLEMENTED, 
SND_ERR_NOT_PLAYING, 
SND_ERR_CANNOT_FIND, 
SND _ERR_ CANNOT_EDIT, 
SND_ERR_BAD_SPACE, 
SND_ERR_KERNEL, 
SND_ERR_BAD_CONFIGURATION, 
SND_ERR_CANNOT_CONFIGURE, 
SND_ERR_UNDERRUN, 
SND_ERR_ABORTED, 
SND_ERR_BAD_TAG, 
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SND_ERR_CANNOT_ACCESS, 
SND_ERR_TIMEOUT, 
SND _ERR_BUSY, 
SND_ERR_CANNOT_ABORT, 
SND_ERR_INFO_TOO_BIG, 
SND_ERR_UNKNOWN, 

} SNDError; 

SNDNotificationFun 

typedef int (*SNDNotificationFun) 
(SNDSoundStruct *s, 
int tag, 
int err); 

SNDSoundStruct 

typedef struct { 
int magic; 
int dataLocation; 
int dataSize; 
int dataFormat; 
int samplingRate; 
int channel Count; 
char inro[ 4]; 

} SNDSoundStruct; 

snddriver _handlers 

typedef struct snddriver_handlers { 
void *arg; 
int timeout; 
sndreply _tagged_t started; 
sndreply _tagged_t completed; 
sndreply _tagged_t aborted; 
sndreply _tagged_t paused; 
sndreply _tagged_t resumed; 
sndreply _tagged_t overflow; 
sndreply _recorded_data_t recorded_data; 
sndreply _dsp_cond_true_t condition_true; 
sndreply _dsp_msg_t dsp_message; 
sndreply _dsp_msg_t dsp_error; 

} snddriver_handlers_t; 
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sndreply _dsp_cond_true_t 

typedef void (*sndreply _dsp_cond_true_t) 
(void *arg, 

unsigned int mask, 
unsigned intflags, 
unsigned int regs); 

sndreply _dsp_msg_t 

typedef void (*sndreply _dsp_ms~t) 
(void*arg, 
int data, 

int size); 

sndreply _recorded_data_t 

typedef void (*sndreply_recorded_data_t) 
(void *arg, 
int tag, 
void *data, 

int size); 

sndreply_tagged_t 

typedef void (*sndreply _tagged_t) 
(void *arg, 
int tag); 

Symbolic Constants 

ATC Frame Size 

Compression Formats 

SND_CFORMAT_BITS_DROPPED 
SND_CFORMAT_BIT_FAITHFUL 
SND_CFORMAT_ATC 
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DSP Host Commands 

SNDDRIVER_DSP _HC_HOST_RD 
SNDDRIVER_DSP _HC_HOST_ WD 
SNDDRIVER_DSP _HC_SYS_CALL 

DSP Protocol Options 

SNDDRIVER_DSP _PROTO_DSPERR 
SNDDRIVER_DSP _PROTO_C_DMA 
SNDDRIVER_DSP _PROTO_S_DMA 
SNDDRIVER_DSP _PROTO_HFABORT 
SNDDRIVER_DSP _PROTO_DSPMSG 
SNDDRIVER_DSP _PROTO_RAW 

Executable File Segment Name 

NX_SOUND_SEGMENT_NAME 

Null Notification Function 

Sound Devices 

SND_ACCESS_IN 
SND_ACCESS_DSP 
SND_ACCESS_OUT 

Sampling Rates 

SND_RATE_CODEC 
SND_RATE_LOW 
SND_RATE_HIGH 
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Devices 

Sound-in 
DSP 
Sound-out 

Rates 

8012.8210513 Hz 
22050.0 Hz 
44100.0 Hz 



Sound Device 1imeout Limit 

Sound Device Error Code Limits 

NX_SOUNDDEVICE_ERROR_MIN 
NX_SOUNDDEVICE_ERROR_MAX 

Sound Stream Control Codes 

SNDDRIVER_AWAIT_STREAM 
SNDDRIVER_ABORT_STREAM 
SNDDRIVER_PAUSE_STREAM 
SNDDRIVER_RESUME_STREAM 

Sound Stream Null1ime 

Sound Stream Path Codes 

SNDDRIVER_STREAM_FROM_SNDIN 
SNDDRIVER_STREAM_TO_SNDOUT_22 
SNDDRIVER_STREAM_TO_SNDOUT_44 
SNDDRIVER_STREAM_FROM_DSP 
SNDDRIVER_STREAM_TO_DSP 
SNDDRIVER_STREAM_DSP _TO_SNDOUT_22 
SNDDRIVER_STREAM_DSP _TO_SNDOUT_ 44 
SNDDRIVER_STREAM_THROUGH_DSP _TO_SNDOUT_22 
SNDDRIVER_STREAM_ THROUGH_DSP _TO _SNDOUT_ 44 
SNDDRIVER_DMA_STREAM_TO_DSP 
SNDDRIVER_DMA_STREAM_FROM_DSP 
SNDDRIVER_DMA_STREAM_THROUGH_DSP_TO_SNDOUT_22 
SNDDRIVER_DMA_STREAM_THROUGH_DSP _ TO_SNDOUT_ 44 
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Sound Structure Formats 

SND_FORMAT_UNSPECIFIED 
SND _FORMAT _MULAW _8 
SND_FORMAT_LINEAR_8 
SND_FORMAT_LINEAR_16 
SND_FORMAT_LINEAR_24 
SND _FORMAT_LlNEAR_32 
SND_FORMAT_FLOAT 
SND_FORMAT_DOUBLE 
SND_FORMAT_INDlRECT 
SND_FORMAT_DSP _CORE 
SND _FORMAT _DSP _DATA_8 
SND_FORMAT_DSP _DATA_16 
SND_FORMAT_DSP _DATA_24 
SND_FORMAT_DSP _DATA_32 
SND_FORMAT_DISPLAY 
SND _FORMAT _MULAW _SQUELCH 
SND_FORMAT_EMPHASIZED 
SND_FORMAT_COMPRESSED 
SND_FORMAT_COMPRESSED_EMPHASIZED 
SND_FORMAT_DSP _COMMANDS 

Sound Structure Magic Number 

SoundView Display Modes 

NX_SOUNDVIEW _MINMAX 
NX_SOUNDVIEW _WAVE 

Global Variables 

NXSoundPboardType 

extern NXAtom NXSoundPboardType; 
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= 

3D Graphics Kit 

Classes 

N3DCamera 

Inherits From: View: Responder: Object 

Initializing and Freeing 

- init 

- initFrame:( const NXRect *)jRect 

-free 

All Drawing 

- (BOOL)lockFocus 

- unlockFocus 

- drawSelf:(NXRect *)rects :(int)nRects 

Initializes with 0 frame size 

Initializes with specified frame size 

Frees the N3DCamera 

YES if PostScript and RenderMan drawing lock on camera 

. Unlocks PostScript and RenderMan drawing 

Performs all RIB and PostScript drawing 
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RenderMan Drawing 

-render 

- renderSelf:(RtToken)context 

- setFlushRIB:(BOOL)jlag 

- doesFlushRIB 

-flushRIB 

PostScript Drawing 

- drawPS:(NXRect *)rects :(int)nRects 

Background Color 

- setBackgroundColor:(NXColor)color 

- (NXColor)backgroundColor 

- setDrawBackgroundColor:(BOOL)jlag 

- (BOOL)doesDrawBackgroundColor 

PostScript Transformation Management 

- setFrame:( const NXRect *)fRect 

- moveTo:(NXCoord)x :(NXCoord)y 

- moveBy:(NXCoord)deltaX :(NXCoord)deltaY 

- sizeTo:(NXCoord)width :(NXCoord)height 

- sizeBy:(NXCoord)delta Width 
: (NXCoord)deltaHeight 

- rotateTo:(NXCoord)angle 

- rotateBy:(NXCoord)deltaAngle 

Shape Hierarchy Management 

- setWorldShape:a3DShape 

- worldShape 

Global Light Management 

-addLight:aLight 

- removeLight:aLight 

-lightList 
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Renders the camera and any content shapes 

Override to perform custom rendering in the camera 

Sets the receiver to invoke flushRffi within render 

Tests whether the receiver invokes flushRIB within render 

Waits until all RIB code has been rendered 

Override to perform custom PostScript drawing 

Sets the NXColor filled behind all drawing 

The NXColor filled behind all drawing 

Ifjlag is YES, fills color behind all drawing 

YES if camera fills color behind all drawing 

Sets frame for both PostScript and RenderMan coordinate 
systems 

Moves both PostScript and RenderMan coordinate systems 

Moves both PostScript and RenderMan coordinate systems 

Resizes both PostScript and RenderMan coordinate 
systems 

Resizes both PostScript and RenderMan coordinate 
systems 

Prevents rotation of PostScript coordinate system 

Prevents rotation of PostScript coordinate system 

Sets world shape 

Returns world shape 

Adds an N3DLight to the camera's global light list 

Removes an N3DLight to the camera's global light list 

Returns the camera's global light list 



Picking 

- seiectShapesln:(const NXRect *)selectionRect 

Projection Rectangle 

- setProjectionRectangie:(float)left 
: (float)right 
: (fl oat) top 
: (float)bottom 

- getProjectionRectangie:(float *)left 
:(float *)right 
:(float *)top 
:(float *)bottom 

Selecting Projection Type 

- setProjection: (N3DProj ectionType )aProjection 

- (N3DProjectionType )projectionType 

Pretransform Matrix 

- setPreTransformMatrix:(RtMatrix)theMatrix 

- getPreTransformMatrix:(RtMatrix)theMatrix 

- setUsePreTransformMatrix:(BOOL)jlag 

- (BOOL)usesPreTransformMatrix 

Setting Viewpoint 

- setEyeAt:(RtPoint)fromPoint 
toward: (RtPoint)toPoint 
roll: (float)aRollAngle 

- getEyeAt:(RtPoint *)fromPoint 
toward:(RtPoint *)toPoint 
roll:(float *)aRollAngle 

- moveEyeBy:(float)sDistance 
: (float)tDistance 
: (float)uDistance 

- rotateEyeBy:(float)dElev :(float)dAzim 
about: (RtPoint)pivotPtr 

Returns a List of N3DShapes in selectionRect 

Sets the 3D coordinate system projection rectangle 

Returns the 3D coordinate system's projection 
rectangle 

Sets the projection type 

Returns the projection type 

Sets the camera's pretransformation matrix 

Returns.the camera's pretransformation matrix 

Sets the camera to use its pretransformation matrix 

YES if camera uses its pretransformation matrix 

Sets the eye-to-viewpoint vector and roll . 

Gets the eye-to-viewpoint vector and roll 

i Moves camera in its own coordinate system 

Rotates the camera in its own coordinates 
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Clipping Planes 

- setClipPlanesNear:(fioat)aNearPlane 
far: (fioat)aFarPlane 

- getClipPlanesNear:(fioat *)aNearPlane 
far:(fioat *)aFarPlane 

Field of View 

- setFieldOtViewBy Angle: (fioat)viewAngle 

- setFieldOtViewByFocaILength:(fioat)aLength 

- (fioat)fieldOtView 

Pixel Aspect Ratio 

- setPixeIAspectRatio:(fioat)theRatio 

- (ftoat)pixeIAspectRatio 

Converting Coordinates 

- convertPoints:(RtPoint *)points 
count: (int)n 
fromSpace:aShape 

- convertPoints:(NXPoint *)mcoords 
count:(int)pointCount 
toWorld:(RtPoint *)wcoords 

Crop Windows 

- (int)numCropWindows 

- croplnRects:(NXRect *)theRects 
nRects:(int)rectCount 

Frame Number 

- (int)frameNumber 

Printing 

- (BOOL)canPrintRIB 
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Sets the camera's near and far clipping planes 

Returns the camera's near and far clipping planes 

Sets the viewing angle of the camera 

Converts a focal length into a viewing angle for the camera 

Returns the viewing angle of the camera 

Sets the pixel aspect ratio for the camera 

Returns the pixel aspect ratio for the camera 

Converts an array of points to PostScript coordinates 

Converts PostScript points to world coordinates 

Count of rectangle divisions for photoreal rendering 

Returns rectangles representing horizontal strips of 
camera image 

Returns 1 

Returns YES 



Copying RIB 

- copyRIBCode:(NXStream *)stream 

Setting World Attributes 

- worldBegin:(RtToken)theContext 

- worldEnd:(RtToken)theContext 

Setting and Getting the Delegate 

- setDelegate:cameraDelegate 

- delegate 

Setting the Hider 

- (N3DHider)hider 

- setHider:(N3DHider)cameraHider 

- setSurfaceTypeFor All: (N3DSurfaceType )suiface 
chooseHider: (BOOL )flag 

Rendering Photorealistically 

- (int)renderAsEPS 

- (int)renderAsTIFF 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

-awake 

Methods Implemented by the Delegate 

Copies RIB code generated by the receiver 

Calls RiWoridBeginO 

Calls RiWoridEndO 

Sets the receiver's delegate 

Returns the receiver's delegate 

Returns the receiver's N3DHider 

Sets the receiver's N3DHider 

Sets surface type for shapes in world shape hierarchy 

Begins rendering, returns identifier for rendering session 

Begins rendering, returns identifier for rendering session 

Reads the camera from the stream 

Writes the camera to the stream 

Performs additional initialization after unarchiving 

- camera:theCamera Handles images generated by photoreal rendering 
didRenderStream:(NXStream *)imageStream methods 
tag:(int)theJob 
frameNumber:(int)currentFrame 
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N3DContextManager 

Inherits From: Object 

Initializing and Freeing 

+ new 

-free 

Getting the Main Context 

- (RtToken)mainContext 

Creating Other Contexts 

- (RtToken)createContext:(const char *)name 

- (RtToken)createContext:( const char *)name 
withRenderer:(RtToken)renderer 

- (RtToken)createContext:(const char *)came 
toFile:(const char *)ribFile 

- (RtToken)createContext:(const char *)name 
toStream:(NXStream *)stream 

Managing the Current Context 

- (RtToken)currentContext 

Returns (creating if necessary) one instance per application 

Destroys all contexts, frees the receiver 

Returns (creating if necessary) the application's main 
context 

Creates a named context 

Creates a named context for a specific renderer 

Creates a named context on a file 

Does nothing, returns NULL 

The application's current context 

- (RtToken)setCurrenf.Context:(RtToken)context Sets the current context, rcturns prcvious context 

- (RtToken)setCurrentContextByName:( const char *)name 

Destroying a Context 

- (void)destroyContext:(RtToken)context 

- (void)destroyContextByName:(const char *)name 

Archiving 

-awake 
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Sets the current context by name, returns previous context 

Destroys the context 

Destroys a context with name 

Performs additional initialization after unarchiving 



N3DLight 

Inherits From: N3DShape : Object 

Initializing 

- init 

Setting Light Type 

- setType:(N3DLightType )aType 

- (N3DLightType )type 

- makeAmbientWithlntensity:(RtFloat)intensity 

- makePointFrom:(RtPoint)from 
intensity: (RtFloat) intensity 

- makeDistantFrom: (RtPoint)fromPoint 
to: (RtPoint)toPoint 
intensity: (RtFloat)i 

- makeSpotFrom:(RtPoint)fromPoint 
to: (RtPoint)toPoint 
coneAngle:(RtFloat )coneAng Ie 
coneDelta:(RtFloat)deltaAngle 
beamDistribution: (RtFloat )distribution 
intensity: (RtFloat)intensity 

Setting Light Parameters 

- setFrom:(RtPoint)fromPoint 

- setFrom:(RtPoint)fromPoint 
to: (RtPoint )toPoint 

- getFrom:(RtPoint *)fromPoint 
to:(RtPoint *)toPoint 

- setConeAngle:(RtFloat)coneAngle 
coneDelta:(RtFloat)coneDelta 
beamDistribution:(RtFloat)distribution 

- getConeAngle:(RtFloat *)coneAngle 
coneDelta:(RtFloat *)coneDelta 
beamDistribution: (RtFloat *)distribution 

- setIntensity:(RtFloat)intensity 

- (RtFloat)intensity 

Initializes the receiver as an N3D_AmbientLight 

Sets the receiver's light type 

Returns the receiver's light type 

Sets type N3D _AmbientLight with appropriate parameter 

Sets type N3D _PointLight with appropriate 
parameters 

Sets type N3D _PointLight with appropriate 
parameters 

Sets type N3D _SpotLight with appropriate parameters 

Sets the from point 

Sets the from and to points 

Returns the from and to points 

Sets the cone angle, cone delta, and beam distribution 

Gets the cone angle, cone delta, and beam distribution 

Sets the intensity 

Returns the intensity 
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Rendering 

- renderSelf:(N3DCamera *)theCamera 

- renderGlobal:(N3DCamera *)theCamera 

Global Light Management 

- setGlobal:(BOOL)jlag 

- (BOOL)isGlobal 

Switching On and Off 

- switchLight:(BOOL)jlag 

Setting Color 

- setColor:(NXColor)theColor 

- (NXColor)color 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

-awake 

N3DMovieCamera 

Renders the light as a local light 

Renders the light as a global light 

Override to add behavior on becoming/resigning global 

YES if light is global 

If flag is YES, turns receiver on 

Sets the receiver's color 

Returns the receiver's color 

Reads the receiver from the stream 

Writes the receiver to the stream 

Performs additional initialization after un archiving 

Inherits From: N3DCamera: View: Responder: Object 

Initializing 

- initFrame:( const NXRect *)fRect Initializes the receiver 

RenderMan Drawing 

- render Renders current frame; if printing, renders current page 
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Interactive Display 

- display Movie 

Frame Numbers 

- setFrameNllmber:(int)aFrameNumber 

- (int)frameNllmber 

- setStartFrame:(int)start 
endFrame:(int)end 
incrementFramesBy:(int)skip 

- (int)startFrame 

- (int)endFrame 

- (int)framelncrement 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

-awake 

N3DRenderPanei 

Displays movie, first frame to last, onscreen 

Sets the current frame number 

Returns the current frame number 

Sets counters for movie 

Returns the first frame number 

Returns the last frame number 

Returns the frame increment 

Reads the receiver from the stream 

Writes the receiver to the stream 

Performs additional initialization after unarchiving 

Inherits From: Panel: Window: Responder: Object 

Initializing the Class 

+ initialize 

+ new 

Setting Accessory View 

- accessory View 

- setAccessory View:a View 

Running Modal 

- (int)rllnModal 

Initializes the class with data from the defaults database 

Creates, if necessary, and returns an N3DRenderPanel 

Returns the accessory view 

Sets the accessory view 

Presents the render panel in a model loop 
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Resolution 

- (int)resolution 

Host Management 

- (int)numSelectedHosts 

- (char **)hostNames 

Browser Delegate Method 

- (int)browser:sender 
fillMatrix:theMatrix 
inColumn:(int)eol 

N3DRIBImageRep 

Inherits From: NXlmageRep: Object 

Initializing and Freeing 

- initFromFile:( const char *)ribfile 

- initFromStream:(NXStream *)ribStream 

-free 

Declaring Data Types 

Returns the resolution set by the user in the panel 

Returns the number of hosts selected by the user 

Returns an array of strings for selected host names 

Fills the panel's browser with host names 

Initializes the receiver from a file 

Initializes the receiver from a stream 

Frees the receiver 

+ (const char *const *)imageUnfilteredFileTypes Returns supported file types 

+ (const NXAtom *)imageUnfilteredPasteboardTypes 
Returns supported pasteboard types 

+ (BOOL)canLoadFromStream:(NXStream *)theStream 

Drawing 

- (BOOL)drawAt:(const NXPoint *)point 

- (BOOL)drawln:(const NXRect *)reet 

- (BOOL)draw 
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Tests theStream for RIB data 

Returns YES if the image is successfully drawn at point 

Returns YES if the image is successfully drawn in reet 

Returns YES if the image is successfully drawn 



Size 

- getBoundingBox: (NXRect *)rectang Ie 

- getSize:(NXSize *)theSize 

Background Color 

- (NXColor)backgroundColor 

- setBackgroundColor: (NXColor)theColor 

Hidden Surface Removal Type 

- (N3DHider)hider 

- setHider:(N3DHider)theHider 

Surface Type 

- setSurfaceType:(N3DSurfaceType ) type 

- (N3DSurfaceType)surfaceType 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

N3DRotator 

Inherits From: Object 

Initializing 

-init 

- initWithCamera:myCamera 

Setting Parameters 

- setCamera:myCamera 

- setCenter:(const NXPoint *)center 
andRadius:(float)radius 

Returns the rectangle that bounds the image 

Returns the size of the image 

Returns the background color 

Sets the background color 

Returns the hider type for rendering images 

Sets the hider type for rendering images 

Sets the surface type used for rendering images 

Returns the surface type used for rendering images 

Reads the receiver from the stream 

Writes the receiver to the stream 

Initializes the receiver 

Initializes the receiver and sets its camera 

Sets the receiver's camera 

Sets the receiver's center point and radius 
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Axes of Rotation 

- setRotationAxis:(N3DAxis)axis 

- (N3DAxis)rotationAxis 

Mouse Tracking 

- trackMouseFrom:(const NXPoint *)lastPoint 
to:(const NXPoint *)thisPoint 
rotationMatrix:(RtMatrix)theRotation 
andlnverse:(RtMatrix)theInverse 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

N3DShader 

Inherits From: Object 

Initializing and Freeing 

- init 

- initWithShader:(const char *)aShader 

-free 

Shader Language Object File 

- setShader:(const char *)aShader 

- (const char *)shader 

Shader Color 

- setColor:(NXColor)aColor 

- (NXColor)color 

- setUseColor:(BOOL)jlag 

- (BOOL)doesUseColor 
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Sets the axes about which the receiver rotates 

Returns the axis about which the receiver rotates 

Accepts two points in camera coordinates, returns 
rotations based on their offset 

Reads the receiver from the stream 

Writes the receiver to the stream 

Initializes the receiver with no shader file 

Initializes the receiver with a shader file 

Frees the receiver 

Sets the receiver's shader 

Returns the receiver's shader 

Sets the receiver's color 

Returns the receiver's color 

Sets the receiver to apply its color 

YES if receiver applies color 



Shader Transparency 

- setTransparency:(float)alphaValue 

- (float)transparency 

Shader Function Argument Handling 

- (int)shaderArgCount 

Sets the receiver's transparency 

Returns the receiver's transparency 

The number of arguments for the shader function 

- (const char *)shaderArgNameAt:(int)arglndex The name of the indicated argument 

- (SLO_TYPE)shaderArgType:(const char *)argName 

- (BOOL)isShaderArg:(const char *)argName 

- setShaderArg:(const char *)jloatName 
f1oatValue:(float)jloatValue 

- setShaderArg:(const char *)stringName 
stringValue:(const char *)stringValue 

- setShaderArg:(const char *)pointName 
pointValue:(RtPoint)pointValue 

- setShaderArg:(const char *)colorName 
color Value: (NXColor )color Value 

- getShaderArg:(const char *)jloatName 
f1oatValue:(float *)jloatValue 

- getShaderArg:(const char *)stringName 
stringValue:(const char **)stringValue 

- getShaderArg:(const char *)pointName 
pointValue:(RtPoint *)pointValue 

- getShaderArg:(const char *)colorName 
colorValue:(NXColor *)colorValue 

- resetShaderArg:(const char *)argName 

Shader Type 

- (SLO_ TYPE)shaderType 

Setting 

-set 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

The type of the named argument 

YES if argName is an argument to the shader function 

Sets the specified argument to the specified value 

Sets the specified argument to the specified value 

Sets the specified argument to the specified value 

Sets the specified argument to the specified value 

Gets the specified value for the specified argument 

Gets the specified value for the specified argument 

Gets the specified value for the specified argument 

Gets the specified value for the specified argument 

Resets the specified argument to its default value 

Returns the type of the shader 

Applies the shader function during rendering 

Reads the receiver from the stream 

Writes the receiver to the stream 
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N3DShape 

Inherits From: Object 

Initializing and Freeing 

- init 

-free 

- freeAll 

Rendering the N3DShape 

-render:(N3DCamera *)theCamera 

- renderSelf:(N3DCamera *)theCamera 

- renderSelfAsBox:(N3DCamera *)theCamera 

Traversing the Shape Hierarchy 

-nextPeer 

- previousPeer 

- firstPeer 

-lastPeer 

- descendant 

- lastDescendant 

- ancestor 

- firstAncestor 

- (BOOL)isWorld 

Managing the Shape Hierarchy 

-linkPeer:aPeer 

- IinkDescendant:aDescendant 

- IinkAncestor:anAncestor 

-unlink 

- group:anAncestor 

-ungroup 
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Initializes and returns the receiver 

Frees the receiver and its descendants 

Frees the receiver, its next peer and its descendants 

Renders the shape and its descendants 

Override to implement actual rendering 

Renders only the shape's bounding box 

Returns the shape "to the right" 

Returns the shape "to the left" 

Returns the shape "to the far left" of receiver's peer group 

Returns the shape "to the far right" of receiver's peer group 

Returns the shape "below" the receiver 

Returns the farthest descendant below the receiver 

Returns the shape "above the receiver 

Returns the shape at the top of the receiver's hierarchy 

YES if the receiver is at the top of its hierarchy 

Inserts aPeer between receiver and its next peer 

Inserts aDescendant between receiver and its descendant 

Sets receiver's ancestor, returns previous ancestor 

Unlinks the receiver, reconnects peers and descendants 

Makes the receiver a descendant of anAncestor 

Removes receiver from hierarchy, promotes descendant 



Shader 

- setShader:aShader 

- shaderType:(SLO_TYPE)type 

Surface 

- (N3DSurfaceType )surfaceType 

- setSurfaceType: (N3DSurfaceType )theSuiface 
andDescendants:(BOOL)jlag 

Bounding Box 

- getBoundingBox:(RtBound *)boundingBox 

- setDrawAsBox:(BOOL)jlag 

- (BOOL)doesDrawAsBox 

- getBounds:(NXRect *)boundingRect 
inCamera:theCamera 

Converting Points 

- convertObjectPoints:(RtPoint *)points 
count: (int)n 
toCamera:camera 

- convertPoints:(RtPoint *)points 
count: (int)n 
fromAncestor:(N3DShape *)theShape 

- convertPoints:(RtPoint *)points 
count:(int)n 
toAncestor: (N3DShape *)theShape 

Selectability 

- setSelectable:(BOOL)jlag 

- (BOOL)isSelectable 

Visibility 

- setVisible:(BOOL)jlag 

- (BOOL)isVisible 

Sets an N3DShader for the shape 

Returns the N3DShader of type 

Returns the receiver's surface type 

Sets receiver's surface type; if flag is YES, sets descendants 
surface types 

Returns by reference the receiver's bounding box 

Sets the receiver to draw only its bounding box 

YES if the receiver draws only its bounding box 

Returns the rectangle representing the receiver's 
bounding box in the coordinates of the camera 

Converts points from the receiver's coordinate system 
to that of camera 

Converts points from an ancestor's coordinate system 
to that of the receiver 

Converts points from the receiver's coordinate system 
to that of an ancestor 

Sets whether the receiver can be selected 

YES if the receiver can be selected 

Sets the receiver to render when renderS elf: is invoked 

YES if receiver renders when renderS elf: is invoked 
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Naming Shapes 

- setShapeName:(const char *)aName 

- (const char *)shapeName 

Delegate for Rendering 

- setRenderDelegate:aShape 

- removeRenderDelegate 

- renderDelegate 

Transformation Matrices 

- setTransformMatrix:(RtMatrix)newTransjonn 

- getTransformMatrix:(RtMatrix)transjonn 

- concatTransformMatrix:(RtMatrix)theMatrix 
premuItiply:(BOOL)jlag 

Sets the name of the shape 

Returns the name of the shape 

Sets the rendering delegate for the receiver 

Removes and returns the render delegate 

Returns the render delegate 

Sets the receiver's transformation matrix 

Returns the receiver's transformation matrix 

Multiplies the transform matrix with theMatrix, 
premultiplying by theMatrix if flag is YES 

- getCompositeTransformMatrix:(RtMatrix)theMatrix 
relativeToAncestor:(N3DShape *)theAncestor 

Returns the matrix representing the transformation 
between theAncestor's space and the receiver's 

- getInverseCompositeTransformMatrix:(RtMatrix)theMatrix 
relativeToAncestor: (N3DShape *)theAncestor 

Rotation, Scaling, Translation 

- rotateAngle:(float)ang 
axis: (RtPoint)referencePoint 

- preRotateAngle:(float)angle 
axis: (RtPoint)rejerencePoint 

- scale:(float)xScaleFactor 
: (float)yScaleFactor 
: (float)zScaleFactor 

- prescale:(float)xScaleFactor 
: (float)yScaleFactor 
: (float)zScaleFactor 

- scale Uniformly:(float)scaleFactor 

- prescaleUniformly:(float)scaleFactor 
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Returns the matrix representing the transformation 
between the receiver's space and theAncestor's 

Rotates the receiver about its origin and the point 

Premultiplies the rotation of the receiver about its 
origin and the point 

Scales the receiver 

Scales the receiver, premultiplying the transformation 

Scales the receiver uniformly in all axes 

Scales the receiver uniformly in all axes, premuliplying the 
. transformation 



- translate:(float)xTranslation 
: (float)yTranslation 
: (float)zTranslation 

- pretranslate:(float)xTranslation 
: (float)yTranslation 
: (float)zTranslation 

Archiving 

- read:(NXTypedStream *)theStream 

- write:(NXTypedStream *)theStream 

-awake 

Translates the receiver 

Translates the receiver, premultiplying the 
transformation 

Reads the camera from the stream 

Writes the camera to the stream 

Performs additional initialization after unarchiving 
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Functions 

Data Component Functions 

Return components of 3D data structures: 

RtFloat 
RtFloat 
RtFloat 
RtFloat 

N3D _XComp(RtFloat *the Vector) 
N3D _ YComp(RtFloat *the Vector) 
N3D_ZComp(RtFloat *theVector) 
N3D_ WComp(RtFloat *theVector) 

Data Conversion ·Functions 

Convert between RtPoints and RtBounds: 

void 
void 

N3D _ ConvertBoundToPoints(RtBound theBound, RtPoint * thePoints) 
N3D_ConvertPointsToBound(RtPoint * thePoints, RtBound theBound) 

Data Copying Functions 

Efficiently copy 3D data types: 

void 
void 
void 

N3D_CopyBound(RtBound sourceBounds, RtBound destBounds) 
N3D_Copyl'yiatrix(RtMatrix sourcelrfatrix, Rtrvfatrix destAfatrix) 
N3D _ CopyPoint(RtPoint sourcePoint, RtPoint destPoint) 

Intersection Testing Function 

Test for intersection between line and plane: 

void 
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N3DlntersectLinePlane(RtPoint *endPoints, RtPoint planeNormal, 
RtPoint planePoint, RtPoint *intersection) 



Matrix Manipulation Functions 

Efficient matrix multiplication: 

void 

float 

N3DMultiplyMatrix(RtMatrix preTransform, RtMatrix postTransform, 
RtMatrix resultTransform) 

N3DlnvertMatrix(RtMatrix theTransform, RtMatrix thelnverse) 

Transformation Functions 

Transform between coordinate systems: 

void 
void 

N3DMult3DPoint(RtPoint thePoint, RtMatrix theTransform, RtPoint newPoint) 
N3DMult3DPoints(RtPoint *thePoints, int pointCount, 

RtMatrix theTransform, RtPoint *newPoints) 
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, Types and Constants 

Defined Types 

N3DProjectionType 

typedef enum { 
N3D _Perspective, 
N3D _Orthographic 

} N3DProjectionType 

N3DUghtType 

typedef enum { 
N3D _AmhientLight, 
N3D _PointLight, 
N3D _DistantLight, 
N3D _SpotLight 

} N3DLightType; 

N3DAxis 

typedef enum { 
N3D _AIlAxes, 
N3D_XAxis, 
N3D_YAxis, 
N3D_ZAxis, 
N3D _XYAxes, 
N3D _XZAxes, 
N3D_YZAxes 

} N3DAxis; 

N3DHider 

typedef enum { 
N3D_HiddenRendering = 0, 
N3D _InOrderRendering, 
N3D_NoRendering 

} N3DHider 
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N3DShapeName 

typedef struct { 
char id[6]; 
char name; 

} N3DShapeName 

N3DSurfaceType 

typedef enum { 
N3D _PointCloud = 0, 
N3D _ WireFrame, 
N3D _ShadedWireFrame, 
N3D _FaeetedSolids, 
N3D _SmoothSolids 

} N3DSurfaeeType; 

SLOArgs 

typedef struct { 
SLO_ VISSYMDEF symb; 
union { 

float fval; 
RtPoint pval; 
NXColor eval; 
char *sval; 

} value; 
} SLOArgs 

Symbolic Constants 

Matrix Constants 

N3D_BOTH_CLEAN 
N3D_CTM_DIRTY 
N3D_CTM_INVERSE_DIRTY 
N3D_CTM_BOTH_DIRTY 
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Global Variables 

N3DldentityMatrix 

const RtMatrix N3DIdentityMatrix 

N3DOrigin 

const RtPoint N3DOrigin 

N3DRIBPboardType 

NXAtom N3DRIBPboardType 
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18 Video 

Classes 

NXLiveVideoView 

Inherits From: View: Responder: Object 

Initializing an NXLiveVideoView 

- initFrame:(const NXRect *)frameRect 

Freeing an NXLiveVideoView 

-free 

Starting and Stopping Video Display 

- start:sender 

- stop:sender 

Determining the Active State 

- (BOOL)isVideoActive 

Initializes the receiver 

Frees the receiver 

Starts video display in the video view 

Stops video display in the video view 

YES if the view is actively displaying video 
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Capturing Video as an NXlmage 

- (NXImage *)grab 

- grabIn:(NXImage *)theImage 
fromRect: (NXRect *)sourceRect 
toRect:(NXRect *)destRect 

- (BOOL)doesGrabOnStop 

- setGrabOnStop:(BOOL)jlag 

Finding the Video Resource 

. Grabs and returns an image from video in the view 

Grabs the image in the sourceRect and places it in 
the/mage in destRect 

YES if the receiver grabs an image when, video stops 

Sets the receiver to grab an image when video stops 

+ (BOOL)doesRectSupportVideo:(const NXRect)theRect 
standard:(int *)theStandard YES if the specified rectangle can display video 
size:(NXSize *)theSize 

+ (BOOL)doesScreenSupportVideo:(const NXScreen *)theScreen 
standard:(int *)theStandard YES if the specified screen can display video 
size:(NXSize *)theSize 

+ (BOOL)doesWindowSupportVideo:the Window 
standard:(int *)theStandard YES if the specified window can display video 
size:(NXSize *)theSize 

+ (canst NXScreen *)videoScreen 

Getting the Video Rectangle 

- getSource VideoRect:(NXRect *)sourceRect 

Selecting the Video Input Port 

- selectInput:(int)inputPortNumber 

- (int)numInputs 

Setting the Output Mode: 

- setOutputMode:(int)outputMode 

Controlling Input Video Quality 

- setInputBrightness:(float)brightness 

- (fioat)inputBrightness 

- setInputGamma:(fioat)inputGamma 

- (fioat)inputGamma 

- setInputHue:(fioat)hue 

- (fioat)inputHue 
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The screen best suited for video display 

Returns the visible portion of the video view 

Sets the video input port 

Returns the number of video ports 

Sets the output mode of the video view 

Sets the input brightness value 

Returns the input brightness value 

Sets the input gamma value 

Returns the input gamma value 

Sets the input hue 

Returns the input hue 



- setlnputSaturation:(float)saturation 

- (float)inputSaturation 

- setlnputSharpness:(float)sharpness 

- (float)inputSharpness 

- resetPictureDefaults 

Controlling Output Video Quality 

- setOutputGamma:(float) outputGamma 

- (float)outputGamma 

Getting the Video Standard 

- getVideoStandard:(int *)standard 
size:(NXSize *)vidRectSize 

Setting Output Genlock 

- setOutputGenlocked:(BOOL)locked 

- (BOOL)outputGenlocked 

Drawing 

- drawSelf:(const NXRect *)rects :(int)rectCount 

- drawVideoBackground:( const NXRect *)rects 
: (int)rectCount 

Setting a Delegate 

- delegate 

- setDelegate: anObject 

Archiving 

- read:(NXTypedStream *)stream 

- write:(NXTypedStream *)stream 

Delegate Method 

- videoDidActivate:sender 

- videoDidSuspend:sender 

Sets the input saturation 

Returns the input saturation 

Sets the input sharpness 

Returns the input sharpness 

Restores all input video settings to their defaults 

Sets the output gamma 

Returns the output gamma 

Returns the video standard and size 

Locks video output to input signal 

YES if video output is genlocked to input signal 

Overridden to assure video updates correctly 

Invoked by drawSelf:: to assure correct video display 

Returns the receiver's delegate 

Sets the receiver's delegate 

Reads the receiver from the stream 

Writes the receiver to the stream 

Notifies the delegate when video activates 

Notifies the delegate when video stops 
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Types and Constants 

Symbolic Constants 

Input Selection 

NX_ VIDEO IN 1 
NX_ VIDEOIN2 
NX_ VIDEOIN3 

Output Source 

NX_FROMINPUT 
NX_FROMVIEW 

Video Standard 

NX_NTSCSIGNAL 
NX_PALSIGNAL 
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Workspace Manager 

Class 

WMlnspector 

Inherits From: Object 

Accessing the Inspector Object 

+ new 

Accessing Panel Controls 

-okButton 

- revertButton 

-window 

Accessing Workspace Selection 

- (unsigned)selection Count 

- selectionPathslnto:( unsigned)pathString 
separator: ( char )character 

Creates a new WMInspector if none exists, or returns the 
existing one 

Returns the id of the Inspector's OK button 

Returns the id of the Inspector's Revert button 

Returns the id of the window that contains the user 
interface for the inspector 

Returns the number of items selected in the File Viewer 

Returns the paths of the files selected in the File Viewer 
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Managing Changes 

- ok:sender 

- revert:sender 

- textDidChange:sender 

- touch:sender 
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Implement in your subclass to commit the changes that the 
user has made to the selected item 

Implement in your subclass to load data into the inspector's 
display 

Sends the WMInspector a touch: message 

Changes the image in the Inspector panel's close box to a 
broken "X" 



2@ Mach Functions 

C-Thread Functions 

This section contains a summary of the C-thread functions, which are described in detail in the 
NeXTSTEP Operating System Software manual. 

To use the C-thread functions, include in your source files the header file machlcthreads.h: 

#include <mach/cthreads.h> 

Basic C-Thread Functions 

Control a thread: 

cthread_t 
any_t 
void 
void 
kem_retum_t 
void 

cthread_fork(any_t (*function)(), any_t arg) 
cthread--.ioin( cthread_t t) 
cthread_detach( cthread_t t) 
cthread-yieldO 
cthread_abort(cthread_t t) 
cthread_exit(any_t result) 

Get access to a thread: 

cthread_self() 
cthread_thread(cthread_t t) 
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Associate a string with a thread: 

char * 
void 

cthread_name(cthread_t t) 
cthread_seCname(cthread_t t, char *name) 

Associate data with a thread: 

cthread_data( cthread_t t) 
cthread_set_data(cthread_t t, any_t data) 

Change the priority of a thread: 

cthread_max_priority(cthread_t t, processor_sect processor_set, int 
max-priority ) 

cthread_priority(cthread_t t, int priority, boolean_t seCmax) 

Get or set the UNIXTM error number of this thread: 

int 
void 

cthread_ermoO 
cthread_seCermo_self(int error) 

Get or set the maximum number of threads in this task: 

int 
void 
int 

cthread_limitO 
cthread_set_limit(int limit) 
cthread_countO 

Mutex Functions 

Control a mutex: 

mutex_t 
void 
void 
void 
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mutex_allocO 
mutex_init(struct mutex *m) 
mutex_clear(struct mutex *m) 
mutex_free(mutex_t m) 



Associate a string with a mutex: 

char * 
void 

mutex_name(mutex_t m) 
mutex_set_name(mutex_t m, char *name) 

Synchronize a mutex: 

void 
int 
void 

mutex_lock(mutex_t m) 

mutex_try _lock(mutex_t m) 

mutex_unlock(mutex_t m) 

Condition Functions 

Control a condition variable: 

condition_t 
void 
void 
void 

condition_allocO 
condition_init(struct condition *c) 
condition_clear(struct condition *c) 
condition_free( condition_t c) 

Associate a string with a condition variable: 

char * 
void 

condition_name( condition_t c) 
condition_set_name(condition_t c, char *name) 

Synchronize a condition variable: 

void 
void 
void 

condition_hroadcast( condition_t c) 
condition_signal( condition_t c) 
condition_wait(condition_t c, mutex_t m) 
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Mach Kernel Functions 

The Mach kernel is introduced in the Operating System Software manual. This section 
contains a summary of the Mach kernel functions, which are described in detail in Operating 
System Software. 

To use the Mach kernel functions, include in your source files the header file mach/mach.h: 

#include <rnach/rnach.h> 

To use the Mach message functions, also include in your source files the header file 
mach/message.h: 

#include <rnach/rnach.h> 
#include <rnach/rnessage.h> 

To use the Mach error string functions, include the header file mach/error.h, in addition to 
mach/mach.h: 

#include <rnach/rnach.h> 
#include <rnach/error.h> 

Task Functions 

Control a task: 

kem_retum_t 
kem_retum_t 
kem_retum_t 
kem_retum_t 

task_create(task_t parenCtask, boolean_t inheriCmemory, task_t *child_task) 
task_suspend(task_t targectask) 
task_resume(task_t targeCtask) 
task_terminate(task_t targectask) 

Access a task or its threads: 
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task_threads(task_t targeCtask, thread_array _t *thread_list, 
unsigned int *thread_count) 

task_info(task_t targectask, intflavor, task_info_t task_info, 
unsigned int *task_info_count) 



Access a task's special ports: 

kem_retum_t 
kem_retum_t 
porCt 
task_t 

task~eCspecial_port(task_t task, int whichyort, porCt *specialyort) 
task_set_speciaCport(task_t task, int whichyort, porCt specialyort) 
task_notifyO 
task_self 0 

Translate between Mach task and UNIX process 10: 

kem_retum_t 
kem_retum_t 

task_by_unix_pid(task_t task, intpid, task_t *resuICtask) 
unix_pid(task_t targectask, int *pid) 

Set a task's scheduling priority: 

task_priority(task_t task, int priority, boolean_t change_threads) 

Multiprocessor functions (not useful on single-processor systems): 

kem_retum_t 
kem_retum_t 

task_assign(task_t task, processor_seCt new yrocessor _set, 
boolean_t assign_threads) 

task_assign_default(task_t task, boolean_t assign_threads) 
task~eCassignment(task_t task, processor_seCt *processor _set) 

Thread Functions 

Control a thread: 

kem_retum_t 
kem_retum_t 
kem_retum_t 
kem_retum_t 
kem_retum_t 

thread_create(task_t parenctask, thread_t *child_thread) 
thread_suspend( thread_t targeCthread) 
thread_resume( thread_t targecthread) 
thread_terminate( thread_t targeCthread) 
thread_abort( thread_t targeCthread) 

Get information about a thread: 

thread_info(thread_t targecthread, intflavor, thread_info_t thread_info, 
unsigned int *thread_info_count) 
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Access a thread's state: 

thread~eCstate( thread_t targecthread, int jiavor, thread_state_data_t old_state, 
unsigned int *old_state_count) 

thread_set_state(thread_t targecthread, intjiavor, thread_state_data_t new_state, 
unsigned int new _state_count) 

Access a thread's special ports: 

kern_return_t 
kern_retum_t 
porCt 
thread_t 

thread_get_speciaCport(thread_t thread, int which-port, porCt *special-port) 
thread_set_speciaCport(thread_t thread, int which-port, porct special-port) 
thread_replyO 
thread_self 0 

Affect the scheduling policy or priority of a thread: 

kern_retum_t 
kern_retum_t 
kern_retum_t 
kern_return_t 

thread_policy(thread_t thread, int policy, int data) 
thread_priority(thread_t thread, int priority, boolean_t secmax) 
thread_max_priority(thread_t thread, processor_seCt processor_set, int priority) 
thread_switch(thread_t new_thread, int option, int time) 

Multiprocessor functions (not useful on single-processor systems): 

kern_retum_t 
kern_return_t 
kern_return_t 

t~read_assign(thread_t thread, processor_seCt new -processor_set) 
thread_assign_defauJt(thread_t thread) 
thread~et_assignment(thread_t thread, processor_seCt *processor _set) 

Port Functions 

Control a port: 

kern_retum_t 
kern_return_t 
kern_return_t 
kern_retum_t 

port_allocate(task_t task, porCname_t *porcname) 
port_deallocate(task_t task, porCname_t porcname) 
port_rename(task_t task, porCname_t old_name, porCname_t new_name) 
port_set_backlog(task_t task, porCname_t porCname, int backlog) 

Give a task rights to a port: 

kern_return_t 
kern_return_t 
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port_insert_receive(task_t task, porCt my-port, porCname_t its_name) 
porCinsert_send(task_t task, porCt my-port, porCname_t its_name) 



Remove a task's rights to a port: 

kern_return_t 
kern_return_t 

port_extracCreceive(task_t task, porCname_t its_name, porCt *its...,port) 
port_extract_send(task_t task, port_name_t its_name, port_t *its...,port) 

Get information about a port: 

port_status(task_t task, port_name_t porcname, port_seCname_t 
*porcsecname, int *num_msgs, int *backlog, boolean_t *owner, 
boolean_t *receiver) 

porCtype(task_t task, port_name_t porCname, port_type_t *porCtype) 

Get information about a task's port name space: 

Control a port set: 

kern_return_t 
kern_return_t 

port_names(task_t task, port_name_array_t *porCnames, 
unsigned int *porcnames_count, port_type_array _t *porctypes, 
unsigned int *porctypes_count) 

porCseCallocate(task_t task, port_seCname_t *secname) 
porCseCbackup(task_t task, port_name_t porcname, port_t backup, 

port_t *previous) 
port_set_deallocate(task_t task, port_seCname_t seCname) 

Access or modify a port set: 

kern_return_t 
kern_return_t 
kern_return_t 

port_set_add(task_t task, port_seCname_t seCname, port_name_t porcname) 
port_set_remove(task_t task, port_name_t porcname) 
porCset_status(task_t task, port_seCname_t seCname, 

port_name_array _t *members, unsigned int *members_count) 

Message Functions 

Send or receive a message: 

mS!Lreturn_t 
msg_return_t 
msg_return_t 

ms~send(ms!Lheader_t *header, msg_option_t option, msg_timeouCt timeout) 
ms~receive(ms!Lheader_t *header, msg_option_t option, msg_timeouCt timeout) 
ms~rpc(ms!Lheader_t *header, mS!Loption_t option, msg_size_t rcv _size, 

msg_timeouct send_timeout~ msg_timeouCt rcv _timeout) 
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Virtual Memory Functions 

Control virtual memory: 

kem_retum_t 
kem_retum_t 

vrn_allocate(vrn_task_t targectask, vID_address_t *address, vrn_size_t size, 
boolean_t anywhere) 

vrn_deallocate(vID_task_t targectask, vrn_address_t address, vID_size_t size) 
vrn_protect(vrn_task_t targeCtask, vID_address_t address, vID_size_t size, 

boolean_t seCmaximum, vID_proCt new-protection) 
vrn_inherit(vrn_task_t targeCtask, vrn_address_t address, vrn_size_t size, 

vID_inheriCt new_inheritance) 

Access or modify the contents of virtual memory: 

vrn_copy(vrn_task_t targectask, vrn_address_t source_address, vID_size_t size, 
vID_address_t desCaddress) 

vrn_read(vrn_task_t targectask, vrn_address_t address, vrn_size_t size, 
pointer_t *data, unsigned int *data_count) 

vrn_ write(vrn_task_t targectask, vrn_address_t address, pointer_t data, 
unsigned int data_count) 

rnap_fd(intjd, vID_offseCt offset, vrn_offseCt *address, boolean_tjind_space, 
vrn_size_t size) 

Get information about virtual memory: 

vrn_region(vrn_task_t targectask, vrn_address_t *address, vrn_size_t *size, 
vffi_proCt *protection, vrn_proCt *max-protection, 
vffi_inheriCt *inheritance, boolean_t *shared, 
porCt *objecCname, vrn_offseCt *offset) 

vrn_statistics(vrn_task_t targectask, vrn_statistics_data_t *vm_stats) 

Host Functions 

Get this host's port: 

hosCt 
hosCpriv_t 
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host_self 0 
hosCpriv _self 0 



Get information about a host: 

host_info(hosCt host, intjlavor, hosCinfo_t hosCinfo, unsigned int 
* hosCinfo _count) 

hosCkemel_ version(hosct host, kemeC version_t version) 

Get the name or privileged port of a processor set: 

hosCprocessor _seCpriv(hosCpriv _t hoscpriv, 
processor_seCt processor _seCname, 
processor_seCt *processor _set) 

hosCprocessor_sets(hosct host, processor_seCname_array _t *processor _seClist, 
unsigned int *processor _seccount) 

Get the ports of all processors on a host: 

host_processors(hoscpriv _t host-priv, processor_array _t *processor _list, 
unsigned int *processor _count) 

Processor Functions 

Get information about a processor: 

processor_info(processor_t processor, intjlavor, hosCt *host, 
processor_info_t processor_info, 
unsigned int *processor_info_count) 

Get the name of the default processor set: 

processor_set_default(hosCt host, processor_seCt *defaulcset) 

Change the allowed scheduling policies of a processor set: 

kem_retum_t 
kem_retum_t 

processor_set_policy _enable(processocseCt processor_set, int policy) 
processor_set_policy _disable(processor_sect processor_set, int policy, 

boolean_t change_threads) 
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Get information about a processor set: 

processor_seCinfo(processor_seCt processor_set, intflavor, hosCt *host, 
processor_secinfo_t processor _seCinfo, 
unsigned int *processor _seCinfo_count) 

processor_seCtasks(processor_sect processor _set, task_array _t *task_list, 
unsigned int *task_count) 

processor_seCthreads(processor_seCt processor _set, thread_array _t *thread_list, 
unsigned int *thread_count) 

Multiprocessor functions (not useful on single-processor systems): 

kem_retum_t 
kem_retum_t 
kem_retum_t 

kem_retum_t 
kem_retum_t 
kem_retum_t 
kem_retum_t 

processor_assign(processor_t processor, processor_seCt new -processor_set, 
boolean_t wait) 

processor_controI(processor_t processor, processor_info_t info, long *count) 
processor_exit(processor_t processor) 
processor _geCassignment(processor_t processor, 

processor_seCt *processor _set) 
processor _start(processor_t processor) 
processor_set_create(hosCt host, porCt *new_set, porCt *new_name) 
processor _set_destroy(processor_seCt processor_set) 
processor_set_max_priority(processor_sect processor_set, int max-priority, 

boolean_t change_threads) 

Exception Functions 

Raise or handle exceptions: 

void 
char * 
boolean_t 

exception_raise(porCt exception-port, porCt clear -port, porCt thread, porCt task, 
int exception, int code, int subcode) 

mach_NeXT_exception(char *string, int exception, int code, int subcode) 
mach_NeXT _exception_string(int exception, int code, int subcode) 
exc_server(msg_header_t *in, msg_header_t *out) 

Error String Functions 

Display or get a Mach error string: 

void 
char * 
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mach_error(char * string , kem_retum_t ermo) 
mach_error _string(kem_retum_t ermo) 



Network Name Server Functions 

This section summarizes the Mach Network Name Server functions, which are not part of the 
Mach kernel. For more information see the Operating System Software manual. To use the 
Network Name Server functions, include in your source files the header files machlmach.h and 
servers/netname.h: 

#include <mach/mach.h> 
#include <servers/netname.h> 

Check a name into or out of the local name space: 

netname_cbeck_in(port_t server ...,port, netname_name_t porCname, 
port_t signature, port_t porchl) 

netname_cbeck_out(port_t server ...,port, netname_name_t porCname, 
port_t signature) 

Look up a name on a specific host: 

netname_Iook_up(port_t server ...,port, netname_name_t hoscname, 
netname_name_t porcname, port_t *porCid) 
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Bootstrap Server Functions 

This section contains a summary of the Bootstrap Server functions, which are described in detail 
in the Operating System Software manual. 

To use a Bootstrap Server function, include in your source files the header files machlmach.h and 
serverslbootstrap.h: 

#include <rnach/rnach.h> 
#include <servers/bootstrap.h> 

Look up a service: 

bootstrap_look_up{porCt bootstrap-port, name_t service_name, 
porCt * service-port) 

bootstrap_look_up_array{porCt bootstrap-port, name_array_t service_names, 
unsigned int service_names_count, porCarray_t *service-port, 
unsigned int * service-ports_count, 
boolean_t *alCservices_known) 

Find out whether a service is active: 

bootstrap_status{porCt bootstrap-port, name_t service_name, 
boolean_t * service_active) 

Get information about all known services: 

Check in a service: 

bootstrap_info{porCt bootstrap-port, name_array_t *service_names, unsigned 
int * service_names_count, name_array _t * server_names, 
unsigned int * server _names_count, booLarray _t * service _active, 
unsigned int * sen,ice_active_count) 

bootstrap_check_in{porCt bootstrap-port, name_t service_name, 
porCalLt *service-port) 

bootstrap_create_service{porCt bootstrap-port, name_t service_name, 
porCt * service-port) 

bootstrap_register{porCt bootstrap-port, name_t service_name, porCt 
service...,port) 

Create a new bootstrap port: 
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bootstrap_subset{porCt bootstrap-port, porCt requestor ...,port, 
porCt * subset-port) 



Kernel-Server Loader Functions 

This section contains a summary of the kernel-server loader functions, which are described in 
detail in the Operating System Software manual. Use these functions in a user-level program to 
communicate with the kernel-server loader, which controls allioadable kernel servers. 

To use these functions, include in your source files the header files machlmach.h and 
kernservlkern_loader _types.h. Most functions also require that you include the header file 
kernservlkern_loader.h; the error functions require that you include the header file 
kernservlkern_loader_error.h. Two other header files may be necessary: 
kernservlkern_loader_reply _handler.h and kernservlkern_loader _reply.h. 

To use these functions, you must compile with the kernload library. For example: 

cc rnyprog.c -lkernload 

Get a port to use in other kernel-server loader functions: 

kem_retum_t 
kem_retum_t 

kero_loader _look_up(porct * loader -port) 
kem_loader_server_com_port(port_t loader -port, port_t task-port, 

server_name_t server_name, port_t *server _com-port) 

Get or display an error string: 

void 
const char * 

kero_loader_error(const char * string , kem_retum_t errno) 
kero_loader_error_striog(kem_retum_t errno) 

Affect the runnability of a loadable kernel server: 

kem_retum_t 
kern_retum_t 

kero_loader_add_server(port_t loader -port, port_t task-port, 
server_reloc_t server _reloc) 

kero_loader_delete_server(port_t loader -port, port_t task-port, 
server_name_t server _name) 

kero_loader_load_server(port_t loader -port, server_name_t server_name) 
kero_loader_uoload_server(port_t loader -port, port_t task-port, 

server_name_t server_name) 
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Get information from or about a loaded kernel server: 

kem_retum_t 
kem_retum_t 

kern_loader_get_log(porCt loader -port, porCt server _com-port, porCt 
reply -port) 

kern_loader_logJevel(porct loader -port, porCt server _com-port, int log_level) 
kern_loader_server_info(porCt loader -port, porCt task-port, 

server_name_t server_name, server_state_t * server_state, 
vm_address_t *load_address, vm_size_t *load_size, 
server_reloc_t relocatable, server_reloc_t loadable, 
porCname_array_t *porClist, unsigned int *porclisccount, 
porCname_string_array_t *porCnames, 
unsigned int *porcnames_count, boolean_array _t *advertised, 
unsigned int *advertised_count) 

kern_loader_server_task_port(porCt loader -port, porCt kernel-port, 
server_name_t server_name, porCt * server _task-port) 

Get general information from the kernel-server loader: 

kern_loader_server _Iist(porct loader -port, server_name_array _t * server_names, 
unsigned int * server _names_count) 

kern_loader_status_port(porCt loader -port, porCt listen-port) 

Request or handle an asynchronous message from the kernel-server loader: 

kem_retum_t 
kem_retum_t 

kern_loader_ping(porCt loader -port, porCt ping-port, int id) 
kern_loader_reply _handler(msg_headect *msg, 

kem_Ioader_reply_t *kern_loader _reply) 

Shut down or reconfigure the kernel-server loader: 

kern_loader_abort(porCt loader -port, port_t priv -port, boolean_t restart) 
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