APL System Functions

Basic Information

System functions are features that are available in any workspace. Their names begin with a quad ([ ])
symbol. The rest of the name is case insensitive.

System functions are an extended set of basic operations that APL64 provides. They share many of the
properties of APL primitive functions. You can incorporate them into user-defined functions, and most
return an explicit result that you can use in subsequent operations.

System functions can be niladic (no arguments), monadic (one argument), dyadic (two arguments), or
ambivalent (monadic/dyadic). Typically, they:

e provide information about the session, the active workspace, and the objects in it
e manipulate functions, variables, and arrays
e provide methods for handling workspaces and files
e assist in debugging programs
e provide an interface to the operating system or non-APL programs.
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[ Jnexto Catenate Arrays SiIde DY SIHE ......cceueuiuiiirieieeiiieetccese ettt aeas 166
[ Jnfe Native Files With ENCOGING .....c.cceeurrieriiiiiisisisisesisiste ettt sese s ssssssssssesesesesesenas 166
[ [nflush Extended FIUSh NatiVe FIlE .......ccooivueueiririeieiiisieteecestete ettt be e sesenes 167
[N NETWOIK INTEITACE ...cuiveveeiiietcecisieteteete ettt s et s et s b e s e ssesesese s esesens 167
[ N1 NGME LiSt..vvivieiiiiiisisisisisisiete ettt et s st ettt et e s ese st eseseseses e e s s e s s ssasesesesesasenes 168
[ ]nlock Extended LOCK NAtIVE FilE......cccreueririiiiiiisiisisisiste ettt sessse e sessssssssssesesesesenns 169
[ Jnnames Names of Tied NAtiVe FIlES ......ccvriiiiririririririsisisieiete ettt sesesesenes 169
[ Jnnums Tie Numbers of Tied Native FIlES .......cccueeeiririereiirieteiiseteeest et sens 170
[ ]NOVAIUE NO VAIUE ......vcuieiiieiiiietctcse ettt s bt b et s bt e ssesesene s esesanes 170
[ Jnread Read from @ NAtIVE FIl€ .......cccccueueueieiiiiiiiseisisesiste ettt es e s s s s s sesesenes 171
[Jnrename ReNamMe NALIVE Fil€.......ccceueurueueieiiiiiiiiseistsisestes ettt ettt s s s s s s s sesesesenes 172
[ [nreplace Replace Native File DAta ......c.cccceeueeririereriisieteieissesesee ettt se e s ss s sesessesesans 172
[[]Nresize RESIZE NALIVE FIlE ...c.iiivevieiiiieieiiisieteeets ettt ettt b s b e s bt se s s e se e s esesens 173
[ [nsize Native File Size INfOrMation ........ccccveueuiiririeiiiieetecese ettt be s 174
[ ]NtiE Ti@ NALIVE FilEuruiiiiieieisieieieietetete ettt ettt st s sseseseses e e s e st ssesnsesesesesesenes 174
[]NUNtie UNTIE NALIVE FIlES....cviiiieieiereieieieieeieeeiee sttt s ettt s s s s s s esesesesesenes 176
[ Jodbc Interface to the Open Database Connectivity (ODBC) INterface ........coceveveveveeeereerereereeesserenenns 177
[ ]OS OPEIAtiNg SYSLEM ....uvvevieieiietctiistetet ettt ettt ettt s bbb b et e s st esase s esesesn s esesnns 177
[ Jover Conformable CONCAtENGTION .......c.cuiirieieiiiieieieiie ettt ettt ns 178
[ Joverv Vector Conformable CONCAtENATION ........c.cceirirueieuiririeieiiieieieeresee ettt sesens 179
[ Jpath Interface to .NET Path Class ......cccccirireeiririeieiiisieieeisieie ettt besens 180
[ Jpcopy Protected Copy from Saved WOTrKSPACE. .......ccveveveeiiriereeiisieteieesse et sesens 180
[ pdist Probability DiStrIDULION ........ccucveveeiieieteecieeteee ettt ettt besens 181
[ ]penclose Partition@d ENCIOSE ......ccvvirueueuirieieieeiirieieieieie ettt sttt be e ss et sesesens 182
[ ]PF KEY BINAINGS ..vtuiveveiiniieieiiisieteiet sttt sttt ettt ettt b s b ese et be s e st s s e b e se e s b et enessesesenessesesenes 183
[ Jprofile Profile PErfOrMaNCE.......cccciiviieveeiieieteeeieietetete ettt ettt b e ss b s s sans 189
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[ Jpsave Save Workspace without REPIACEMENT.......ccccvvveueeiririeieiiiietees et 189

[ Jagdefault Quote-Quad input default USEr reSPONSE tEXE......ceeririereeiirieieiiiete et 191
[ Jaload Quietly LOad @ WOFKSPACE .......cueueirvereiiiieteiieeietetee sttt ve s be s se s ssebeseas s sesnas 192
[ Jrepl Replicate ItEMS iN @N AFTAY .....c.c.cueiieiereeeieieteeeeeee ettt ss e b s b se s b sess s sesnas 193
[]rJUST RIGNT JUSTITY 1.ttt ettt sttt b e s bt se s e e s esesens 194
[ ]rmdir REMOVE @ DIF€CLOIY ....c.iiveveeiiieieierisieteieesteteietst et et se e e st se e s seseessesesesessesesasesseseseseasesesenes 195
[ ]Jrnet R Statistical & GraphiCs TOOIS.......ccvueurriiiiirisiriririsesisie ettt sessse e s esessssssssesssesesesenns 195
[ ]round ROUNG NUMDEES.......oveieiiieieieieieteie ettt s e s s s nsesesesesnsenns 196
L T 00T o] IR 3 PPNt 196
10 0Y o1 (R 2P UP St 197

[ Y0 Y o] [ TSPt 198

L T 0] o] IR 7 PSPPSRt 198

L T aY o] [T £ PSPPSRt 199

[ Jrowfind INdex of iN @ RANK-2 AITAY ....c.eeururiiiiiirisiisisesisiesese et sese st sesesssesesssesess s sssssssssssssesesesasenes 201
[ Jsave Save Workspace With REPIGCEMENT......ciiivieueeiiieteeiisie ettt sens 204
[ ]scom Serial CommUuNICation FUNCLION ....c.coveuiuiiieiceiiietctciee ettt se s 205
[ ]SCOM REPIACES [ [ArDiN c.vviieieieieieieieieieieieie ettt s s s s esesenes 205
Serial POrt DEfAUITt ValUES ......couviiiiiieeeeee ettt 207

[ SCOM EXAMIPIES....iuiitetieiieteteiiiteteteies ettt ettt b et se e s e b e se s s et ase s esesese s s e s ane st esesese s esesanes 207
Writing & Reading Byte Codes EXamPIE .......ooioeiiiieiiiiee ettt e et e et e e e 208
Writing & Reading Character Vectors EXamMPle ......cccueeieeciiiii ettt e et e e e 209

[ ]setnewlines Replace line terminator ChAraCters .........covvueieuerererereuerereieieeeseeseessesssessssssssssssesesesesenes 210
[]ST STAtE INAICATON «.uvuvuiiiiiieieiete ettt ettt s bbbt se st eseseseses e e s s s s ssesesesesesesesene 211
[ ]size Space Used bY IdENTIFIEIS........cccueirieietiiieietectse ettt ss e s s sens 212
[ skd String KEY DICLIONAIY ....cueveveveuieirietetieisteteieestete ettt et se st s ssesesa e s be e s s besase s esesessssesesnns 213
[ ]SPIash SPIash IMEEE ....c.ccveueuiirieieiiirieiee ettt ettt ettt ss b s b sens 213
[ ]split Segment Array into NESTEA ATAY .....c.ceiririeieeiirieieiiisieteee ettt se e s b ss et senessesesens 213
[ ]sal Interface to Microsoft SQL SErver DAatabase ...........cccocrieieueeririeieenirieieieeseeieesessese et esessesesenes 214
[ ]saldb2 Interface to IBM DB2 Database........cccccuvueueuiririeueeiisiereieesieteieessesessesse st sesesens 214
[ ]sqlite Interface to SQLItE DAt@DaSe.......c.ccereerirrereeiisieteeiisie ettt b et ss e seseseaes 214
[ ]salmy Interface to MySQL DAtabase........ccceeririeueirinieieiieieieieeeieteee ettt esesens 214
[]SS SEING SEAICI cuuiieiiiiiieiee ettt ettt s bt s b s e e s e s se e s esesenes 215
[ ]ssassign Index Assignment into @ Segmented SLHNG ........c.cceeeririereerisiereieee e 215
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[ ]sscat Catenate SEEMENT STINES ....cveuiiririeteiieieteeieetete et st e st e st se s e s be e e s ese s e s esesenessesesenes 216

[ Jssdeb Delete Extraneous Blanks from a Segmented StriNg ........cceeeririeueieninieteinisieieeeseee e 216
[ ]ssindex Return Index of Substring in Segmented StHNG .........cccvcveveueieiriereerisereeeee s 217
[ ]sstomat Convert Segmented StrNG t0 MatriX.......ccceveveveieieiereeiisiereeesie et aeaeas 217
[ [StOp StOP FUNCLION EXECULION .vviviuiietieiieieteiiirieteietete ettt sttt ss b ss bt ss et senessesesens 218
[ ]Stptr SYMDOI Table POINTET......cvcuieiiieieiiisieteieistete ettt ettt b e b e sa s sene s esesens 219
[[]string Interface to .Net SEHNG CIAass ....ccvcivuereirieiereiiieietetetste ettt v et b e bbb s s seas 220
[[]SYMb WOIKSPACe SYMDOIS.......cvcviuieiiereeiieieteieietetetee ettt ss e b s b s es b seas s sesnas 221
[ ]sysconfigfile Path to APL64 xml-format configuration file ...........ccceeeeiriereecinrciecececeee e 221
[ ]SYSId SYStEM IA@NTIFIET 1.evevieieieieteeiisietetcist ettt ettt s bt e s s e sese s esesens 221
[ ]sysinit .Net Information about the Current APL64 INSTANCE........ccveveveririereeiiriereiresieieeesee e 222
[ ]SYSVEr SYSLEM VEISION......cviuiiiictieieiietetitete sttt ettt se e s b s s b b as s s b se s s besa s s ebeseas s eseseas 224
[ ]sysvern System Version NUMDET ..........cccceueuiirieiereeiieieteteeete ettt b e es e seseanas 224
[t T@rMINGAI CONEIOL vttt s et sese e e s e s s s s nsnsnsesesenes 225
[ Jtexx Terminal CONTrol CONSTANTS ......cveueirieieteiiieieteeetste ettt se e ss b s e s st e s sesa e s sesesessesesenes 225
[ Jtelprint Reshape Character Matrix into Multiple COlUMNS........ccccveveeririeretiriete e 226
[ Jtest Test FUNCLIONS iN WOTKSPACE ....vcveveueeieiiiiisisiiiiisesisissese et st s sesesesesesssssesssssssssssssssssssesesesesenns 230
[ Jtextrepl TeXt REPIACEMENT.......cceueueieieieieieieeieeet ettt se bttt sese s ese s e s s s s ssssesesesesesesenes 230
[ JtRrOW TRIOW EXCEPTION....cucuiiietitieisietetetste ettt ettt ettt ettt s et se s s bt e s b se e s esesase s esesesnssesasanes 233
[ ]trace Trace FUNCION EXECULION. ....cuiucuieiieieteeiieieteeetst ettt ss bbb s s b s e ssese s e sesesens 234
[ ]translate Translate CharaCter ArTay.........cocceceeeeveueerieieresisisseseseessesesessse s e s s s st sasessesesesessesesenes 235
[ ]tS CUITENT TIMESTAMP «..vuviieiieieieieteiete ettt b et b et s st eseseseseses e e s s s s s ssnsesesesesesenes 236
[ Jtt High-Resolution Timer TiCk COUNT......cciiiiiiiiiirisisiste ettt sese s s s s ssssssssssesesesesenes 237
[ ]tt32 High-Resolution Timer Tick Count for APLNOW32 OPErations ..........cccevervevereresuererereseererenssesennnns 237
[ Jtype Determine the Class Of @N AITaY .......ccccccirieieueuirieieteeiisie ettt b e sesens 238
[ Jucase Convert LOWErCase t0 UPPEICASE .....ceirirueuereririeteriisieteseessesesesessesesanessesesessssesesassssesesensssesesenes 239
[Jucmd Execute USer COMMENG .........ceeuiirieieriiieieseisietesesesseseseessesesesesseseseessesesesssesesasessesesensssesesenes 240
[ JUCS UNIVErsal CHAaraCter SEt ......c.civivueueuiiiieieiiirieieietste ettt ettt ettt s b ssese e s esesens 241
[ UL USEE LOA ..evveeiieteiiiietettst ettt ettt st s et et s b e s s s b e s e s st et e e st esenssesesnaes 243
[ Juserid USer IdENtIfiCatiON........cceieirueueeiisieteteist ettt bttt ss b sesn s sesans 243
[ Juserpath Path to the OS-SPecific USEr FOIIEN.......cccoiiiiieieiirieieeieieteese ettt 243
[ Jvalence Get Valence for CUrrent FUNCHION ........ucueeiririeteiisieteeisiete ettt sens 243
[ Jvget Get Variable Value with SPeCified SCOPE .....c.cvvvrveveriirieretiisieteeete ettt 244
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[ Jvi Verification of FOrmMatted INPUL .....c.cirieieieiirieieicieeteteeste ettt se s 244

[ Jvr Visual Representation 0f @ FUNCHION ......cccciririeieiirieteiciseteeeet ettt sens 245
[[JWa WOTK Area AVAIlable .........cveueieieieieieieee ettt e s s s s esesenene 249
[ JWatchpoint WatCh POINT ......c.eueueieieieieieieieieieieeeee ettt s s s s esnsesesesenn 249
[ JWECAIL WINAOWS Call ..vviuiieieiiiieiciiieeteieisie ettt s ettt b e s et s e ss s e ne s esesens 250
[ Jwgive Give (Yield) CPU t0 WINAOWS.......ccueveueiririetereisietesesisseseseessesesessseseseessesesessssesesassssesesessssesesenes 251
[ Jwhere Determing EIEMENT INAICES ....cueurururriiiiiiiriririsisisie ettt e s s s s ssesesesesenns 252
[ Wi WINAOWS INTEIFACE ...vuvriiiieieieiete ettt sttt sttt s s s s s s e s s esesesesnsnnns 252
[ Jwordrepl Replace Words in CharaCter VECLON .......cccveveveuiieiereieeeeteieeeeesetees et aeas 254
[ Jwre Windows RUNEIME EXECULADIE ......c.eivveuiiiiiciciiietetce ettt sens 254

[ JWRE NEW ACHION 1euvvetiriietetisistetetesesteteseessese e sse e e assesesasesesasessesesesassesesasessesesasessesesasessesesesssesesanes 255

[ JWRE LOGU ACHION 11ttt ittt es st ettt esesesesesesesesese e sn s s sssesesesnsnsesanas 255

[ JWRE CrEate ACTION wivviiririsisieietetetetetetetessseseseseseesee e sssssssesssesesesesesesesesesesesssssessssssssssssnsssesesesasasas 255

[ JWRE RUN ACTION 11ttt ittt tesese s e et se s et esesesesesesesesesesesesesesesensssssssssssesnsnsasesasas 255

[ JWRE SAVE ACTION 1euvveviviieietisisietetesestetesesessesesassseseseessesesa e sesasessesesesessesesesesesesesessesesasessesesesssesesanes 255
[ WSE WOIKSPACE ENGINE ....vvviriieieeieisietetciste ettt bt s et s st a e s be s e s s ebesase s esesesnssesasanes 255
[ JWSIiD WOTKSPACE LIDIArY LiSt....cveueveveueeeeeieieieiiiiiiisesisesessstesesesesesesesesesesssesesessssssssssssssssssssssssesesesesenes 256
[ JWSOWNET WOIKSPACE OWNET .......vvvieeeieieieieieseseseesseesesssssse st sesesesesesesssesesesssssssssssssssssssssssssseseseseseses 257
[ JWSSIZE WOIKSPACE SIZE.....cveuieiiereeiisieteteiste ettt ettt bbb s bt e e s bt ase s esesene s esesenes 257
[ JWsts WOrkSPace TIMESTAMP ...cvcucuiriiiereeiieieteieieieteie ettt s bt s bt e s b e s e ssebesesessesesens 258
[ |xfcreate Extended Create COMPONENT FIlE ......cccueuiririeueeiiiiereiiisieteeest ettt sens 258
[ ]xfdup Extended Duplicate COMPONENT FIlE .....cvviiriririririeieieieseieeie et sesesenes 260
[ |xferase Extended Erase COMPONENT FIlE ......cociiiririririririniriesesesesesese e tesesesesesesesesesssssssssssssssesesesesenes 261
[ [xfnames Names of Extended Tied COMPONENE FIlES ......cccvvveveuiirieieeiiiieeieeee e 262
[ [xfnums Tie Numbers of Extended Tied COMPONENt Fil€S........ccocvrveveueririereiiisiereeese et 262
[ [xfrename Extended Rename COMPONENT FIle ......ccooivieueuiniiieieiiirieieeisie ettt 262
[ |xfstie Extended Share Tie @ COMPONENT File .....c.ceiirieieuiirieieiieieieeee ettt 263
[ |xftie Extended Tie @ COMpPoNnent File (EXCIUSIVE) .....ccvvveueriririeueiiirieieieisieieieesi ettt sens 264
[ ]xI Exchange data with Microsoft EXcel WOrKShEet .........cccuvveveueiriereeiisieteiiesete et 265
[[]Xlib EXtENAEA LIDIAry LISt ...c.cvcveveeiiiiereeiisieteeeieseteestss ettt te st ss et ss s be s sesa e s sesesessesesans 265
[ [xload Load a Workspace, Bypass the Latent EXPreSsion..........ccuoueeeeririererenineereenenseseeesseseseessesesenes 266
[ ]xml Interface to .NEt XIML OBJECES .....cucuiieiereiiirieieiiieieteteeete ettt sens 267
[ [xncreate Extended Create Native File........ccioicieieueuieiiieieiiieie ettt aeas 267
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[ [xnerase Extended Erase NAtiVE File .......ccceceiririeeirinieieiisieteeest ettt sens 267

[ Jxnnames Names of Extended Tied NAtive FileS .........coceiririereinirieieiisieeieeseete et 268
[ Jxnnums Tie Numbers of Extended Tied Native FIles........ccccvurueueieieueueieieeeeeeeesesss s esesenenns 268
[ Jxnrename Extended ReNAmMe NatiVe File........ccoiiririririririririeieieieie et sessaenns 269
[ xntie Extended Tie NAtiVe Fil@......c.ccoeeiririeieiirieieieiseeteee ettt et ss s sesesens 269
[ XSO EXCESS OULPUL ...vvviaiietetisieieteteststeteset st tesese s esesesessesese e st esesesessesesesessesesenessesesensssesesesessesesenssesesens 271
[ ]zip Build and Manipulate File ArCRIVES ..........ccccveveueuiiieieteeiieieteieese ettt aeas 273
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[ Ja Roman Alphabet Upper Case Glyphs

Purpose:
Returns the uppercase Roman alphabet characters (glyphs).

Syntax: result« [ Ja

Result:
result is a character vector.

Example:

[]a
ABCDEFGHIJKLMNOPQRSTUVWXYZ

[ Jacbd .Net AppContext.BaseDirectory

Purpose:
Reports the path of the running executable file or the WRE dll file.

Syntax: result « [ Jacbd

Result:
[ Jacbd returns the .Net AppContext.BaseDirectory path for the application.

Effect:
For the APL64 developer version the [ ]Jacbd value is the same as the [ |exepath value.

For a WRE runtime application, the [ Jacbd value is the path of the running WRE dll file. The [ Jacbd
path is generally not the location on the end user’s workstation where the WRE executable has been
installed.

e The [ Jacbd path is determined by the end user’s workstation credential and the name of the
‘Runtime Executable Name’ specified when the WRE was created by the APL64 programmer.
For example:

e C:\Users\user_Name\AppData\Local\Temp\.net\app_Name\GUID, where user_Name depends
on the workstation user, app_Name depends on the WRE executable file name and GUID is a
system-determined GUID.

[ Jaes AES Encryption and Decryption

Purpose: The [_]JAES system function supports the encryption and decryption of text using the AES
cryptographic algorithm, implemented in the Microsoft System.Security.Cryptography toolkit.

[ ]AES Actions

DecryptString
Decrypt a byte[] array using previously obtained AES key and iv values using the AES algorithm.

Syntax: string ¢ [ ]AES 'DecryptString' keyAndlv srcBytes

srcBytes is a byte[] array which was obtained by encrypting text using the AES algorithm
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string is the decrypted text as an APL64 scalar string. If desired, use the APL64 monadic > function to
convert the result string to a character vector.

EncryptString
Encrypt a string using previously-obtained AES key and iv values using the AES algorithm.

Syntax: byte[] ¢ [ JAES 'EncryptString' keyAndlv srcText
srcText is an APL64 character scalar, character vector or scalar string value.
Bytes[] is an array of bytes which represent the encrypted srcText

GetKeyAndlv
Obtain an AES key and iv values to encrypt and decrypt text using the AES algorithm. The key length is
256.

Syntax: keyAndlv & [ ]AES 'GetKeyAndIv'
keyAndlv is a vector containing the generated key (byte[]) and iv (byte[]) values

To achieve appropriate security of the encrypted text, the AES key and iv values must be maintained in a
secure way.

Help
Obtain a summary of the [ JAES documentation

Synonym: ?

Syntax: CharMat < [ |AES 'Help'

ET APLG4: CLEAR WS =] - O X
File Edit Session DObjects Tools Options Help
ERd&[H=2CXDBEE Man. ! J1 1015 5% 3 O
< 0 Oaes'?’
1:[JAES Documentation Summary
2istring < [AES 'DecryptString keyAndIv srcByte[]®
3ibyte[] +« [JAES 'EncryptString keyAndIv srcText'
Li(byte[] byte[]) « [AES 'GetKeyAndIv'
5§CharMut < [JAES 'Help'
6:CharMat < [JAes '?'
Ready | | |[Hist: Ln: 7 col: &|Ins |Classic] | Num | EN_us
Examples

Example #1 - Encrypt and decrypt some text

[ ]dr[ J<keyAndlv<[ Jaes 'GetKeyAndIv'
[ ]dr[ J«srcBytes«[ Jaes 'EncryptString' keyAndlv 'APL64'
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[ ]dr[ ]Jestring«[ ]aes 'DecryptString' keyAndIv srcBytes
'APL64'=>string

[]dr 'APL64’

[ ]dr string

R APLE4: CLEAR WS =] — O *
File Edit Session Objects Tools Options Help

FERA &S DE=2C X DoS M A w0 D RE L im W,

<F 0 Odr0«kevAndIv<[Jaes 'GetKeyAndIv'
1. yoI'é»haeB]izeaatEY"-p7= NiAx%)iu 7izp0+ie~@p="2'
2:326
<3 Ddrl]*—schytes-{Iaes 'EncryptString' keyAndIv 'APL6L'
big. N@pQEE GIhEAp‘K
582
< 6 Odr0«string+«Jaes 'DecryptString’ keyAndIv srcBytes
7iAPL6Y
8164
<F 9 'APL64'=>string
101
<11 Odr 'APL6L'
12:82
<13 Odr string
14164
m
Ready | | |Hist: Ln: 15 Col: &|Ins |Classic| | hum | EN_US

Example #2 - Encrypt and decrypt an APL64 programmer-defined function
[ ]def 'Z¢-Add10 X' 'Z&10+X'
Jed VAdd10
keyAndIv&[ JAES 'GetKeyAndIv'
Add10Encr<-| ]AES 'EncryptString' keyAndlv ([ ]vr 'Add10')
Add10Decr<-[ ]AES 'DecryptString' keyAndlv Add10Encr
Add10Decr=<[ Jvr 'Add10'
Add10 100
)Jerase Add10
[ Jdef Add10Decr
Add10 100
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[ &7 apL6a: CLEAR WS =] - O X

Eile Edit Session Objects Tools Options Help

ERL800=9 ey Do S das. v UHEE_ im

il

|[vAdd10 = X

W) z<Addi0 X

4l

1i7+10+X
[2:0]
& J
< o Jed VAdd10
o1 keyAndIv<[JAES 'GetKeyAndIv'
o2 Add10Encr+[JAES 'EncryptString' keyAndIv (0vr 'Addi0')
(<P 3: Add10Decr+[JAES 'DecryptString' keyAndIv AddiOEncr
S Addi0Decr=<[Jvr 'Addio0’
5:1
F 6 Add10 100
7:110
<P g Jerase Addi0
¢ 9 Odef AddiODecr
10:Add10
P11 Addi0 100
12:110
Ready | | |Hist: Ln: 13 col: 6 |Ins |Classic]| | hum | EN_US

Example #3 - Encrypt and decrypt an APL64 variable value

Since encryption and decryption apply to text, the xml-format text representation of the APL64 variable
is obtained using the APL64 [ |DR system function and then the xml-format text is encrypted and
decrypted.

var&'abc' (13)

varXml<'xml' [ ]dr var

Jed varXml

keyAndIvé-[ JAES 'GetKeyAndIv'

varXmlEncré-[ ]AES 'EncryptString' keyAndIv varXml
varXmlDecr<-[ ]AES 'DecryptString' keyAndIv varXmlEncr
(‘abc' 13)=[ ]€"unxml' [ ]dr varXmlIDecr
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F7 APLE4: CLEAR WS = O *
File Edit Session QObjects Tools Options Help

FRABO)=2CXDEE AR, G, (mEmEEE PG s flapanv .

FvarXml EE% =

§Edit _ Nemevantml _ P Nav|v |4 JinE R EEE‘H Text 827 pTent _
Wl <?xml version="1.0" encoding="utf-8"?>
li<Aval xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
2: <Type>Avul</Type>
3: <Flags>HasNested</Flags>
4 <Nelm>2</Nelm>
5. <ArrayOfAval>
6
7
8

<Aval>
<Type>Zc</Type>
: <Flags>IsShared</Flags>

9 <Nelm>3</Nelm>
10: <ArrayOfChar>
i1 <char>97</char>
12! <char>98</char>
13 <char>99</char>
14 </ArrayOfChar>
15; <Shape>
16 <int>3</int>
17: </Shape>
18 </Aval>
19! <Aval>
20! <Type>Int</Type>
21: <Flags>None</Flags>
22; <Nelm>3</Nelm>
23! <ArrayOfInt>
24 <int>l</int>
25: <int>2</int>
26] <int>3</int>
27: </ArrayOfInt>
28: <Shape>
29: <int>3</int>
30: </Shape>
31 </Aval>

32, </ArrayOfAval>
33! <Shape>

34! <int>2</int>
35, </Shape>
36i</Aval>
01
o var<'abc' (13)
<og varXml«'xml' [Jdr var
o2 Jed varXml
3 keyAndIv+[JAES 'GetKeyAndIv'
¢ o varXmlEncr+«[JAES 'EncryptString’' keyAndIv varXml
< 5 varXmlDecr+[JAES 'DecryptString' keyAndIv varXmlEncr
g 62 "abe' (13)='unxml' [Jdr varXmlDecr
7:1
Ready | | |#ist: Ln: 8 col: 6|Ins |Classic| | Hum | EN_US

[ Jai Accounting Information

Purpose:
Returns current accounting information.

Syntax: result « [ Jai

Result:

The result is a four-element numeric vector containing:
[1] Your user number

[2] Number of seconds since the start of this APL session
[3] Reserved for future enhancement

[4] Reserved for future enhancement

[ ]ai relies on the operating system clock for time measurement. User number is 1 by default; you can
set it in the .INI file or override the default on the command line when you start APL64.
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Caution:

[ ]ai, as described here, is specific to this APL64 system. The length and definition of each item of result
may be different in other APL systems or in future releases of this system. When writing your own
functions, do not rely on the result of [ ]ai being a four-element vector.

Example:
The following expression provides the hours, minutes, and seconds since starting the APL64 session:

060 60 T [Jai[2]
113 25.75

[ Jal Roman Alphabet Lower Case Glyphs

Purpose:
Returns the lowercase Roman alphabet characters (glyphs).

Syntax: result < [ Jal

Result:
result is a character vector.

Example:

[ ]al

abcdefghijklmnopqrstuvwxyz

[ ]Jarbin Arbitrary Input

Note: [ ]arbin has been deprecated in APL64. Refer to the documentation on [ |scom for a superior
option.

[ Jask Ask Text Dialog

Purpose:
[ JASK can be used to present a dialog with user defined text caption, text prompt and text default
value.

Syntax: CharVector & [TextCaption] TextPrompt [ JASK TextDefaultValue

Result:
CharVector is an APL64 character vector containing the user-edited default value.

Remarks:

[ JASK provides a replacement for Quote-Quad input (["]) system function.

To learn more about [ JASK, in the APL64 Developer version go to Help | Developer Version GUI | Using
[ JASKx System Functions.
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[ Jaskex Ask Text Dialog

Purpose:
[ JASKEX can be used to present a dialog with user defined text caption, text prompt and text default
value.

Syntax: Value & [TextCaption] TextPrompt [ JASKEX TextDefaultValue

Result:
Value is a two-element vector:

Element# | Element Description

1 User-entered text
2 Interpreter evaluation of user-entered text
Remarks:

[ JASKEX provides a replacement for Quad input ([_]) system function.
To learn more about [ JASKEX, in the APL64 Developer version go to Help | Developer Version GUI |
Using [ JASKx System Functions.

[ ]Jaskl Ask Integer Dialog

Purpose:
[ JASKL can be used to present a dialog with user defined text caption, text prompt and text default
value.

Syntax: IntegerValue < [TextCaption] OptionsList [ JASKL NumericDefaultValue

Result:
IntegerValue is an APL64 numeric value containing the index (index origin zero) in the options list of the
user-selected item. is a two-element vector.

Remarks:
To learn more about [ JASKL, in the APL64 Developer version go to Help | Developer Version GUI |
Using [ JASKx System Functions.

[ Jaskn Ask Numeric Dialog

Purpose:
[ JASKN can be used to present a dialog with user defined text caption, text prompt and text default
value.

Syntax: NumericValue < [TextCaption] TextPrompt [ JASKN NumericDefaultValue(s)

Result:
NumericValue is an APL64 vector (rank 1) value containing the user-edited value(s).

Remarks:
[ JASKN can be used instead of quad input when only numeric results are permitted.
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To learn more about [ JASKN, in the APL64 Developer version go to Help | Developer Version GUI |
Using [ JASKx System Functions.

[ ]Jat Attributes

Purpose:
Returns attributes of workspace objects or the fix time for a function.

Syntax: result « code [ ]at 'namelist'
result « [scope] code | ]at 'namelist'

Arguments:
namelist is a list of one or more identifiers; the argument can be a character matrix with one name per
row; if the argument is a vector or scalar, it is treated as a one-row matrix.

code is an integer of value 1 through 4; however, codes 3 and 4 are reserved.

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:
The explicit result is a matrix that has one row for each row of the argument.

If code is 1, each row of the result has three elements:

The first element is 1 if the object is a variable or a function with an explicit result; it is zero otherwise.
The second element is 1 if the object is a monadic function; it is 2 if the object is a dyadic or ambivalent
function; it is zero otherwise.

The third element is zero.

If code is 2, and the object is a function, result has the seven elements of the timestamp ([ Jts) when the
function was last fixed by the function editor, [ |def, [ ]defl, or [ ]fx. These elements are year, month,
day, hour, minute, second, and millisecond. All seven elements are zero if the object is not a function.

[ Jav Atomic Vector

Purpose:
Return a vector of all possible character values.

Syntax: result « [ Jav

Result:

The explicit result is a 256-element vector of all character values.

[ ]av represents all possible characters - even those not directly available from the keyboard. You can
index the explicit result and store the result in variables; however, you cannot display the entire result of
[ ]av since several of its elements are terminal control characters.

Caution:
Do not rely heavily on the order in which the character set is mapped onto the elements in [ Jav,
because the order is not the same in all APL systems.
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Note: The new block comment glyphs @ and ® are not included in [ JAV due to being limited to 256
glyphs.

Example:
In the example below, a translate table ALLCAPS is formed to translate character values from lowercase
to uppercase.

[ Jio<0
[ Jav 'ABC'

65 66 67
[ J]av[65 66 67]

ABC
OLD«'abc'
ALLCAPS«[ Jav
[X-(126)+[ Javi'a’'
ALPHA<'ABCDEFGHIJKLMNOPQRSTUVWXYZ'
ALLCAPS[IX]<ALPHA
NEW—ALLCAPS[[ JaviOLD]
NEW

ABC

[ ]brotli Data Compression
Purpose:

Brotli is a lossless data compression algorithm developed by Google. It uses a combination of the
general-purpose LZ77 lossless compression algorithm, Huffman coding and 2nd-order context
modelling. Brotli is primarily used by web servers and content delivery networks to compress HTTP
content, making internet websites load faster. A successor to gzip, it is supported by all major web
browsers and has become increasingly popular, as it provides better compression than gzip.

The implementation of the Brotli algorithm in APL64 is an interface to the .Net System.lO.Compression
toolkit. The APL64 [ |BROTLI system function provides the tools to compress and decompress byte[]
arrays. Itis up to the APL64 programmer to select application-specific byte[] arrays to be compressed
and decompressed. Any APL64 object which can be rendered as a byte[] array can be compressed and
decompressed using [ |BROTLI.

Syntax: result < [ |BROTLI ActionText [action arguments...]

Brotli Actions

Compress
Syntax: byte[] ¢ [ |BROTLI ‘Compress' src(byte[]) compressionLevel(Int32)

src is an APL64 byte[] array variable with [ |DR type 82.

compressionLevel | Description

0 Optimal
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1 Fastest

2 No compression

3 Smallest size
Decompress

Syntax: result(byte[]) ¢ [ |BROTLI ‘Decompress' src(byte[]
src is the result of a [ |BROTLI compression action.
result is the byte[] array which was compressed.

Documentation Summary
Syntax: char[;] < [ |BROTLI ‘Help' or char[;] ¢ [ |BROTLI ‘?'

Result: A rank-2, character array containing a summary of the [ |BROTLI system function
documentation.

[ ]Brotli "?'

E7 APLE4: CLEAR WS _

IEiIe Edit Session Objects Tools Options Help
FERd & [E QCADBEE AR R
|qﬂ 0 OBrotli '?'
| 1§DBROTLI Documentation Summary
' 2ibyte[] « OBROTLI ‘Decompress' src(byte[])
3ibyte[] « OBROTLI ‘Compress' src(byte[]) compressionLevel(Int32)
4

DEN G i e [t i L

5écompr‘ess‘|onLeveL: 0/Optimal, 1/Fastest, 2/No Compression, 3/Smallest Size

| Ready | | |Hist: Lnz 6 col: 6|Ins |Classic|

| num | En_us

Brotli Examples

Compress Unicode Text
In this example the Unicode text includes code points not in [ ]AV.

[ ]dr[ ]¢src&'Abc123©5Qne<©'

[]dr[ ] srcBytes<82 [ ]dr src

[ ]dr[ J¢-c<[ |Brotli '‘Compress' srcBytes O (6] 0/Optimal compression
[ ]dr[ ]¢d<[ |Brotli 'Decompress' ¢

[ ]dr[ ]¢dSrc¢162 [ Jdrd
dSrc=src
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% APLG4: CLEAR WS = - o X

:Eile Edit Session Objects Tools Options Help
FREYd&DE=2¢ X DasMan . 00 DHEE _imwnmy i lpe d
| <p OdrOd«src«'Abc1230¥Qn«=®’
; Abc 12303 Qne®
162
4t Odr0d«srcBytes«82 [dr src
Abc123[2"&!AeA"]]
82
Odr0«c<0Brotli 'Compress' srcBytes 0 A 0/Optimal compression
icCAbc123[="8!Aeh"]]
82

G

Voo d FwhheEeOo

% OdrO0«<d«(0Brotli 'Decompress’' c
10iAbc123[a"& ! Aeh"[]
11:82

P12 Odrd«dSrc«162 Odr d
13i{Abc1230}Qn=O®
14i162

P15 dSrc=src
16:1

Ready | | |Hist: Lnz 17 Col: & |Ins |Classic| | Num | EN_us

Compress an APL64 Function
In this example the [ JVR of an APL64 programmer-defined function is converted to a byte[] array which
is compressed and decompressed.

[ ]def 'Z&Add10 X' 'Z¢10+X' '(0) Abc1230©3Qree©'
Add10 100

[ ]dr[ J&srcVré[ Jvr 'Add10'
[ ]dr[ ]¢srcVrBytes<-82 [ ]dr srcVr

[ ]dr[ ]¢c<[ |Brotli 'Compress' srcVrBytes O (0)
0/Optimal compression

[ ]dr[ ]¢-d<[ |Brotli 'Decompress' ¢
[ ]dr[ ]¢dVr¢162[ ]drd
dVrssrcVr

[ ]def dvr
Add10
Add10 100
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%} APLG4: CLEAR WS =l - O x

|Eile Edit Session Objects Tools Options Help

(FREd& D =2¢Xha5 MAR. DIED [ ] _ e w0 e 4 e[ e & s £ L0 0L .
Bl ol Odef 'Z<Add10 X' 'Z<10+X' 'A Abc1230I0ne=0’

Add10
[<F

<

Add10 100

110

Odr0«srcVr<0vr 'Addi0'
I+Add10 X

[1]  Z<10+X

[2] A Abc123@3(On=@

0~ F W=
<

10162
GEY! OdrO<srcVrBytes«<82 [dr srcVr
12 " ZElAdd10 X
13 [1] zEl10+X
14 [2]  1# Abc123[="8!AeA"[]

<18 Odr0«c<[Brotli 'Compress' srcVrBytes 0 A 0/Optimal compression
19 i744R0+4807vE}e f¢[«i~é$i " oXWIT-E68VEEI0Ccc+O=208RAVOCI@=0] | AA$OEALY@d~TAjULV<r ~vG@9a
20.82
<H 21 Odr0«d«[Brotli 'Decompress' ¢
| ZE!1Add10 X
23[1] zZE!10+X
24i[2]  1# Abci123[a"&!AeA"[

r
r

| 25 n
26
27:82

<28 Odr0«dVr+<1620dr d
29 V Z1<Addi0 X

30 [1]  Z<10+X
31 [2] A Abcl1230¥0n=@

|<l 35 dVrEsreVr

w
o
[

<p 37 Odef dVr
38:Add10

< 39 Addl10 100
40110

Ready | | |Hist: Ln: 0 col: 0|Ins |Classic]| | Num | EN_us

Compress an APL64 Variable

In this example the json-representation of an APL64 programmer-developed variable is compressed and
decompressed. In APL64 the json-representation of an APL64 programmer-developed variable is a
byte[] array, even if the variable value contains Unicode characters not in [ ]AV.

var<'Abc12305Qne=©"' (2 3p16)
varJson<'json' [ ]dr var

)ed varlson

[ ]dr var&'Abc1230©35Qmne=©' (2 3p16)

[ ]dr varlson&'json' [ ]dr var

c&[ |Brotli 'Compress' varJson O
d<[ |Brotli 'Decompress' ¢
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varD<'unjson' [ ]drd
varzvarD

[ ]size 'var'

[ ]size 'varlson'

[ ]size 'c'

| 100x1-360+400 632

= APLGE CLEAR WS =] [
File Edit Session Objects Tools Options Help
ERQa =2t Do S| dhaw. 00D imewmiet PIees § 9§

‘ #varlson = X

§Edit _ iNemevarson _ i Nav v |a : i [ EEE {Tedt 527 pText _

[0]

g

n;{”?xmL" :{"@version":"1.0","@encoding":"utf-8"},"Aval":{"@xmlns:xsi":"http://www.w3.0rg/

d o var+<'Abc1230}0n=@' (2 3p16) F—
|<F 1 varJson+'json' [Qdr var IHistory/Command Line/Status Bar
<rU_ 2 )Ed varJson Double Left Click to Maximize/Minimize Editors Area
<H 3 Odr var+«'Abc123@iQn=@' (2 3p16)
4:326
¢ 5 Odr varJson+'json' [Odr var
6:82
<7 c+[Brotli 'Compress' varJson 0
< 8 d<[Brotli 'Decompress’ ¢
E 9 varD«'unjson' [QOdr d
<10 varsvarD
11i1
F 12 Osize 'var'
13:400
<1y Osize 'varJson'
15i632
<16 Osize 'c'
[ 17i360
<L 18 [100%x1-360+400 632
19i10 43
<20 At Brotli compression of the APL6W4 variable reduced it size by ~10%
<P 21 At Brotli compression of the json-representation of the APL64 variable
<22 At reduced it size by 43%

| Ready ‘ | |Hist: Ln: 23 Col: 6|Ins ‘Classic‘

| Kum | EN_US

[ ]Jcall Call Machine Language Routine
Note: [ ]call has been deprecated in APL64.

[ Jcfappend Append to a Colossal Component File

Purpose:
Inserts a new component into a colossal component file.
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Syntax: result « value | ]cfappend tieno

Arguments:
value is a value you want to append to a file; it can have any rank, shape, or datatype.

tieno is a positive integer file tie number for a currently tied file.
result is the number of the new component.

System Differences:
This system writes the new component into the smallest, sufficiently large, available hole in the
file. Only if there is not a hole large enough to hold the new component is the size of the file increased.

[ ]cfcreate Colossal Component File Create

Purpose:
Creates a new colossal component file.

Syntax: result « 'fileid.ext' [ ]cfcreate tieno
result « 'fileid.ext' [ ]cfcreate tieno tablesize
result « 'fileid.ext' [ |cfcreate tieno tablesize dirsize

Arguments:

fileid is a character vector file identifier with no restrictions on characters or format within APL; you
must explicitly specify any file extension. If the name does not pass the operating system conditions for
creating a file name, the system signals an error.

tieno is a positive integer file tie number or zero, which allows the system to pick a valid tie number.

tablesize, optional, specifies the size of the hole table, which is a list of empty space available for

reuse. When this number is exceeded, the smallest hole in the table is overwritten with the next hole
and that space is lost until the file is compacted. The default value, which takes three pages in memory,
is 768. You can specify any number, but multiples of 256 may be more efficient. Very large hole tables
may have a significant negative effect on performance and may also affect the number of simultaneous
ties available on one machine, since memory is allocated for the hole table.

dirsize, optional, specifies the initial size of the component directory. When this number is exceeded,
the directory is moved in the file and the size is doubled. The default value is 4096.

Result:
result is the tie number.

Syntax Differences:

You cannot specify a file size limit or a starting component number.

[ Jcfdrop Drop Components from a Colossal Component File
Purpose:
Drops components from either (virtual) end of a colossal component file.

Syntax: [ ]cfdrop tienon

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 25



Arguments:
tieno is a positive integer file tie number for a currently tied file.

n is the number of components you want to drop. If nis positive, the system zeroes the directory
entries of the n lowest numbered components; if n is negative, it deletes the (|n) highest numbered
directory entries.

[ Jefdup Duplicate a Colossal Component File

Purpose:
Creates a copy of a Colossal component file and, if possible, compacts it to occupy less disk space.

Syntax: ‘fileid.ext' [ |cfdup tieno
'fileid.ext' [ ]cfdup tieno tablesize

Arguments:

fileid is a character vector file identifier with no restrictions on characters or format within APL; you
must explicitly specify any file extension. If the name does not pass the operating system conditions for
creating a file name, the system signals an error.

tieno is a positive integer file tie number of a currently tied file.

tablesize, optional, specifies a new size for the hole table, which is the list of empty space available for
reuse.

Effect:

[ ]cfdup creates a new file with the specified name (fileid.ext) and copies all the current data from the
file specified by tieno into it. In the process, it recovers unused space created by replacing components,
which may allow the new file to occupy less disk space than the original file. The old file remains
unchanged. You can use the same name as the file being duplicated for the new file. Using the same
name replaces the file with the compacted version. The file must be exclusively tied to duplicate it with
the same name.

Syntax Differences:

You cannot specify a file size limit or a starting component number.

[ ]cferase Erase a Colossal Component File

Purpose:
Erases a colossal component file tied using [ |cftie. The file must be exclusively tied.

Syntax: 'fileid.ext' [ |cferase tieno

Arguments:

fileid is a character vector file identifier with no restrictions on characters or format within APL; you
must explicitly specify any file extension. If the name does not pass the operating system conditions for
a file name, the system signals an error.

tieno is a positive integer file tie number for the currently tied file; it must match fileid.ext.
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[ ]Jcfflush Flush Colossal File

Purpose:
Flush file buffers.

Syntax: [ ]cfflush tieno

Arguments:
tieno is a positive integer file tie number

Effect:
Clears buffers and causes any buffered data to be written to the file.

Example:

| [Icfflush2 |

[ ]cfhist Colossal Component File History
Purpose:
Provides historical information about an APL component file.

Syntax: result « [ ]cfhist tieno

Arguments:
tieno is a positive integer file tie number of a currently tied file.

Result:
result is a three-row matrix containing information about the history of the file.

Row 1 contains the user number of the file owner and the timestamp of the file's creation in packed
form and [ ]ts form.

Row 2 contains the user number and timestamp associated with the most recent change to the file.
Row 3 contains the user number and timestamp associated with component 0.

Note: See the description of [ |cfrdci for detailed timestamp information.

[ ]cfhold Hold Colossal File(s)

Purpose:
Coordinates file operations in shared colossal file systems.

Syntax: [ ]cfhold tieno

Arguments:
tieno is scalar or vector of positive integer file tie numbers of the files you wish to reserve for update.

Effect:

Provides an interlock scheme by which multiple users can coordinate file updates. Only one user can
have the interlock at any one time. Each user who executes [ |cfhold waits in a queue for a turn to have
the interlock.
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Invoking [ Jcfhold does not lock files; this is a cooperative system. While an interlock is set, the system
delays other users in turn from completing execution of their [ |cfhold operations but not from
executing other file operations. The file system itself locks files during a write operation, so that it
restricts conflicts. Thus, there is little point in using this function on a single file. If you have multiple
files tied, and they are interdependent, you can hold a group of files to keep any of them from being
written by another cooperating user until you have completed your operations.

[ ]cfhold first releases any current interlocks that you have, and then, when it is your turn, sets an
interlock on each designated file. The system does not set any interlocks while another user has an
interlock set on any of the designated files; [ ]cfhold execution waits until all such other interlocks have
been released.

The system releases all interlocks when the user who set them executes another [ |cfhold, exits APL64,
enters immediate execution mode, or signals a strong interrupt. You can release the interlock on an
individual file without affecting other interlocks by untying or retying the file. An empty vector releases
all interlocks and does not set any. The system does not release file interlocks when a program stops for
quad ([ ]) or quote-quad ([']) input. Stopping for input when files are held can impose long delays on
other users and should be avoided except when necessary.

Because of limitations of the operating system, the order in which users with contending file holds are

granted access is not necessarily the same as the order in which they requested the file holds.

[ ]cfinfo Colossal Component File Information

Purpose:
Returns information about the state of a colossal component file.

Syntax: result « [ |cfinfo tieno

Arguments:
tieno is a positive integer file tie number for a currently tied file.

Result:
The result is a nine-element floating point vector that contains the information shown below.

Element Description

[1] Not used by APL64. (See Note 1)

[2] The version number of the tied file.

[3] The number of slots available for entries in the current component directory.
(4] The number of entries currently occupied.

[5] The number of slots available for entries in the hole table.

(6] The number of hole entries currently occupied.

[7] The address of the first locking byte available for application use.

(8] The number of application locking bytes available.

[9] The active write synchronization value for the tied file (see [ |cfsync for details).

Note: 1: The first element is not used by APL64 due to a security risk.
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[ ]cflock Lock Colossal File

Purpose:
Lock or unlock a colossal file.

Syntax: [ |cflock tieno operation position length

Arguments:
tieno is a positive integer file tie number

operation is a Boolean value: 1 for locking the file, 0 for unlocking the file

position is a 64-bit integer specifying the beginning of the range to lock (the value of this argument must
be equal to or greater than zero)

length is a 64-bit integer specifying the range to be locked (the value of this argument cannot be
negative)

Effect:
Locking part of a file prevents other processes from reading from or writing to that part of the file.
Unlocking a file allows access by other processes to all or part of a file that was previously locked.

Examples:

[ Jcflock2 12401 (3 lock
[ ]cflock2 02401 (©) unlock

[ Jcfnames Names of Tied Colossal Component Files
Purpose:
Returns the file identifiers of all component files tied with [ ]cftie or [ ]cfstie.

Syntax: result « [ |cfnames

Result:

The result is a character matrix of file identifiers. Each row of [ |cfnames is a complete path name,
including drive letter and colon or UNC prefix, exactly as passed to the host operating system to open
the file at the time it was tied. The rows of result have the same order as | ]cfnums.

[ Jcfnums Tie Numbers of Tied Colossal Component Files

Purpose:
Displays the tie numbers of all component files tied with [ |cftie or [ ]cfstie.

Syntax: result « [ |cfnums

Result:

The result is a numeric vector of file tie numbers. The tie numbers are in the same order as the file
names that [ |cfnames reports; that is, the order in which they were tied. Note that [ Jcfnums does not
include the tie numbers assigned by either the traditional or extended component file functions.
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[ ]cfrdci Colossal Component File Component Information

Purpose:
Returns information about one component of a colossal component file.

Syntax: result « [ Jcfrdci tieno compno
result « [selector] [ ]cfrdci tieno compno

Arguments:

selector is the optional left argument that specifies which elements of component information are to be
returned. This is [ ]10 sensitive index of the element(s) to be returned. This argument may be omitted or
specified as an integer scalar or vector.

tieno is a positive integer file tie number for a currently tied file.

compno is an integer scalar or vector that contains the component number of the component about
which you want information.

Result:
The result is a 10-element floating point vector:

The first element is the size of the component's value, in bytes.

The second element is the user number of the person who last replaced or appended the component.

The third element is the time that the component was last replaced or appended, in a packed-
timestamp form given in microseconds since midnight 1 January 1900 UTC. The internal 64-bit
calculations for this figure are accurate and will remain within bounds for many lifetimes (to the year
30,000). The floating-point representation may lose some significance.

The remainder is the component timestamp in a seven-element unpacked form (year, month, date,
hour, minute, second, millisecond).

If the selector is omitted and the second element of the right argument is a scalar, the result is a 10-
element floating-point vector. If the second element of the right argument is a vector, then the result is
a 10-column matrix with one row for each of the specified components.

If the selector is specified, its shape affects the shape of the result.

If the selector is a scalar and the second element of the right argument is a scalar, then the result will be
a scalar. If the selector is a scalar and the second element of the right argument is a vector, then the
result will be a vector. If the selector is a vector and the second element of the right argument is a
scalar, then the result will be a vector. If the selector is a vector and the second element of the right
argument is a vector, then the result will be a matrix.

System Differences:
The old system was based on local time; the new system uses Universal Time (Greenwich Mean
Time). The old system always had zero for the milliseconds.

[ ]cfread Read from a Colossal Component File

Purpose:
Reads a component of a colossal component file.
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Syntax: result « [ |cfread tieno compno skipmd5

Arguments:
tieno is a positive integer file tie number for a currently tied file.

compno is a positive integer component number that you want to read, or zero for the special metadata
component.

skipmd5 is a Boolean flag for skipping the md5 check during the read. Note: There is a risk involved in
doing this. If the component has been damaged or mis-read, the MD5 sum protects against both data
corruption and system failure. Skipping this check makes applications vulnerable to these issues. This
option should be used with care.

Result:

result is the actual value of the component stored in the file.

| Jcfrename Rename a Colossal Component File

Purpose:
Changes the name of a colossal component file. The file must be exclusively tied.

Syntax: ‘fileid.ext' [ |cfrename tieno

Arguments:

fileid.ext is a character vector file identifier with no restrictions on characters or format within APL; you
must explicitly specify any file extension. If the name does not pass the operating system conditions for
a file name, the system signals an error.

tieno is the file tie number for the currently tied file.

System Differences:
You cannot rename a file and change its size as you could with the traditional [ ]frename function but
not the [ |xfrename function.

[ ]cfreplace Replace a Component in a Colossal Component File

Purpose:
Changes the value of an existing component of a colossal component file.

Syntax: value [ |cfreplace tieno compno

Arguments:
value is the value you want to store; it can be any rank, shape, or datatype.

tieno is a positive integer file tie number for a currently tied file.

compno is an integer component number of the component whose value you want to replace, or zero
for the special metadata component.

System Differences:
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When the system writes a new value, it uses the smallest sufficiently large hole in the file, if there is
one. After it writes the entire value, it records the space where the old value was stored as a hole
available for reuse. Performing a single replace of a component may increase the size of the file, but
performing repeated replaces of a component with slightly larger-sized values will not cause repeated
increases in file size (except under the most pathological conditions of non-adjacent component
replaces and perverse sizes).

[ ]cfsize Colossal Component File Size Information

Purpose:
Returns information about the size and contents of a colossal component file.

Syntax: result « [ cfsize tieno

Arguments:
tieno is a positive integer file tie number for a currently tied file.

Result:
The result is a six-element floating point vector that contains the information shown below.

Element Description
The number of the first component in the file.

The number of the next available component.

The physical storage (in bytes) that the file uses, including data and overhead.

Reserved for future use.

The amount of unused file space (gas) in the file.

(NI WI N[

The amount of unused file space lost by overwriting holes (hole table exceeded).

[ ]cfstie Extended Share Tie a Colossal Component File

Purpose:
Ties a colossal component file for shared use.

Syntax: result « 'fileid.ext’ [ ]cfstie tieno

Note: See the description of [ |cftie for the arguments and additional information.

[ ]cfsync File Synchronization for a Colossal Component File

Purpose:
Requests the operating system to write pending data to the storage device, or sets the file
synchronization value for the specified files.

Syntax: [ |cfsync tieno
synchmode [ ]cfsync tieno

Arguments:
tieno is a vector of positive integer file tie numbers for currently tied files. If you invoke [ Jcfsync
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monadically, it requests the system to synchronize the specified files immediately. The effectis a
flushed buffer; on error, the operating system signals an error.

synchmode is a code that sets the active file synchronization code for all files listed in the right
argument. The possible values are:

Code Description
0 No automatic file synchronization. See Note 1.
1 File synchronization call issued when file is untied. This is the default value.
2 File synchronization call issued on completion of [ |cfcreate, [ |cfrename, [ |cfappend,
[ |cfreplace, [ Jcfdrop, and [ Jcfdup. Equivalent to traditional system.
3 File synchronization call issued on every "logical" file write operation. See Note 2.
4 File synchronization call issued on every file write operation. See Note 2.
Notes:

1) If you use zero, the application must use monadic [ |cfsync or rely on the operating system to
synchronize the file.

2) Codes 3 and 4 are not currently implemented.

3) The value of the file synchronization code is returned as the 9th element of [ |cfinfo.

System Differences:

In the traditional component file system, flushing file buffers on every file operation is automatic. In the
colossal component file system, flushing file buffers is automatic only on file close. The user may
override this state with the dyadic form of [ ]cfsync, or invoke specific flushes at critical points in the
application using the monadic form.

[ ]cftie Extended Tie a Colossal Component File

Purpose:
Ties a colossal component file.

Syntax: result « 'fileid.ext' [ ]cftie tieno
'fileid.ext' [ ]cftie tieno [openmode]
[ ]cftie tieno

Arguments:

fileid.ext is a character vector file identifier with no restrictions on characters or format within APL; you
must explicitly specify any file extension. If the name does not pass the operating system conditions for
a file name, the system signals an error.

tieno is a positive integer file tie number or zero, which allows the system to pick a valid tie number.
result is the tie number.

openmode is an optional valid integer DOS open mode.

The open mode allows access to colossal files by multiple users or processes. The open mode values
consist of the sum of one code that indicates the type of access you want and a second code that
indicates the type of access you grant to others while you have the file tied. If another user has opened
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the file first, the access you want must be compatible with the access granted by the other user, and the
access you grant must be compatible with the access that user requested.

If you specify open mode explicitly, the supported values are 0, 2, 16, 18, 32, 34, 64, or 66. Thus, if you
want to be able to read and write to a file but allow other users read-only access while you have the file
tied, you will specify 34 for open mode.

Access Requested Access granted to other users
0 = read access 16 = no access allowed (exclusive)
2 = read and write access 32 =read access allowed, write access denied

64 = read and write access allowed

If a second user attempts to tie the file with an open mode that is incompatible with the open mode
specified by the first user, the system signals an error. The question of compatibility involves both the
access requested value and the access granted value. If the first user includes 16 in open mode, then no
second user can tie the file. If the first user specifies 32 or 34, then the second user can request only
read access; any value that includes 2 results in an error. If the first user specifies 64 or 66, the second
user can request read and write access.

The second user must also specify an access granted value that is compatible with the first user's
requested access. If the first user requested both read and write access, the second user must include
64. A second user cannot successfully specify exclusive access.

If you specify one of the access-requested values, but do not specify an access granted value (that is,
open mode of 0 or 2), the effect for APL is the same as specifying exclusive access; another instance of
APL cannot tie the file. If you do not specify open mode at all, the default value is 18.

Note that you can also trigger an error for access reasons unconnected with another user, for example,
requesting write access on a file which the operating system considers to be read-only.

Monadic [ ]cftie takes a tie number as the right argument and returns a two-element integer vector
indicating the file tie state. The value of the first element indicates what the current open mode of the
file is. The second element indicates if the tie was shared tie or an exclusive tie. Shared ties show a
value of 0, exclusive ties show a value of 1.

The optional left argument must be a valid colossal file identifier.
Note: The function does not support write-only access.

Effect:

The system ties a colossal file. By default, the file is exclusively tied. No other user can tie the file while
it remains exclusively tied. File ties are "slippery;" that is, if a file is already tied to one tie number, you
can tie that file to the same number or to another unused tie number without first untying the file. The
argument designates the file tie number and, optionally, an open mode. The open mode allows multiple
users or processes access to colossal files. The open mode values consist of the sum of one code that
indicates the type of access you want and a second code that indicates the type of access you grant to
others while you have the file tied. If another user has opened the file first, the access you want must

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 34



be compatible with the access granted by the other user, and the access you grant must be compatible
with the access that the user requested.

When the open mode is not specified, the function first attempts to open the file with read and write
access and denies access to others. Suppose the first attempt to open the file fails for a non-transient
reason, such as access being denied, or network access being denied. In that case, the function will
attempt to open the file again with read-only access and deny access to others.

Note: When the open mode is specified, the function attempts to open the file with the specified access.
If the first attempt fails, the function doesn’t use the alternate (read-only) access or open the file again.
Instead, the system signals an error. To erase a file that is tied with read-only access, the file needs to be
tied again with the exclusive open mode.

Access:
The file must exist, and the user must have the permission to tie the file. and the passnumber must
match an appropriate one in the access matrix. The access code for [ ]cftie is 2.

Examples:

'PRIME NUMBERS.CF' [ cftie 37
'C:\APLW\FILES\MYFILE.CF' [ |cftie 2

[ ]cfuntie Untie Colossal Component Files

Purpose:
Unties one or more colossal component files.

Syntax: [ ]cfuntie tieno1 tieno2 tieno3 .. .tienon

Argument:
tienol tieno2 tieno3 . . . tienon are file tie numbers of currently tied files you want to untie.

Note: This function works only on new component files tied using [ ]cftie or [ ]cfstie. It does not affect
any component files tied with either the traditional or extended file tie functions.

[ ]cfversion Version Number of the Colossal Component File System

Purpose:
Displays the version number of the colossal component file system.

Syntax: result « [ |cfversion

Result:

The result is the version number of the current colossal component file system; that is, the system as
implemented in the version of APLNow32.exe that you are using. This is not necessarily the version of
any file you have tied.
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[ Jchdir Change Current Directory

Purpose:
Reports or changes the default directory on a specified disk drive, or changes the default disk drive.

Syntax: result « [ ]chdir "path’
result « [ ]chdir 'drive’
result « [ ]chdir "
result « " [ ]chdir 'path’

result « [drive] [ ]chdir 'path’
result « [drive] [ |chdir 'drive'
result « [drive] [ |chdir "

Arguments:
drive as the left argument is a single letter identifying the disk drive.

drive as the right argument is a two-element vector comprising the disk drive letter, followed by a colon

(:).

path is a character vector that specifies the disk drive, followed by a colon (:) and a directory path name
or a UNC (Universal Naming Convention) path and directory name. If you omit the disk drive letter,
[ ]chdir applies to the current disk drive.

The optional left argument is a disk drive you want to make the default before performing the actions
specified by the right argument. It normally is the same as the disk drive specified in the right argument,
but it need not be.

If the right argument contains a disk drive letter followed by a colon (:) and a path name, [ |chdir
changes the default directory for that disk drive to the specified path. If the right argument is a disk
drive letter followed by a colon, the explicit result indicates the default directory for that disk drive.

If the right argument contains a UNC (Universal Naming Convention) path and directory name, an empty
left argument is required.

An empty right argument returns the current directory for the default disk drive.

Result:

If [ Jchdir changes the current directory, the explicit result is the current directory before the change
was made. If the argument does not specify a new path, [ |chdir returns the default directory for the
disk drive.

Effect:

Monadic [_]chdir performs the same function as the DOS command CD. It changes the working
directory for the specified disk drive, but does not affect the default disk drive. Dyadic [ |chdir changes
the default disk drive.

Note: Unlike APL+Win, the current directory will not change when you perform certain actions, such as
loading a new workspace. This is true whether you use a system command, a system function, or the
File menu. Additionally, the [Session]NavigateDirs parameter to control whether to load a workspace
without changing the current directory has been deprecated in APL64.
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Examples:
Report the current directory on the default disk drive:

[ Jchdir "
C:\WINNT

Change the default disk drive to D and report the current directory on drive C:

'D' [Jchdir 'C:'
C:\WINNT

Report the current directory on the default disk drive:

[ Jchdir "
D:\APL

Ywslib
DATETIME

Change the current directory on disk drive D:

[Jchdir 'D:\APL\APLWIN'
D:\APL

Jwslib
EXAMPLE MNP UGLY SPACE

Change the current directory to a UNC path and directory name:

" [ Jchdir "\\server\share'
D:\APL\APLWIN

[ Jem Character Matrix

Purpose:
Returns a user-specified delimited character matrix result.

Syntax: result < [separator] [ |cm array

Argument:
array is a nested vector of character vectors or scalars.

separator is the optional left argument to specify the line separator sequence. This can be a character
scalar or a non-empty character vector. For example, comma and semi-colon.

The overall array and each item and subitem in the array is processed in ravel order. But this is not to
say it is the same as [_Jenlist. Each character matrix or higher rank item in the argument (including sub-
items) gets an implicit newline for each row. Each nested sub-item gets at least one new row in the
result also (and if it contains nested sub-items or character matrix or higher rank items, those also get
newlines in the result).

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 37



In addition to allowing [ ]tcnl as a line separator in the argument, [ Jcm (as well as [ |fx and [ ]cv) also
recognize [ |tcIf or the two-character sequences ([ ]tcnl,[ Jtclf) and ([ ]tclf,[ Jtcnl) to represent one
newline in the result. This means that the string "abc",[ Jtenl,[ tenl,"def" gives three lines in the result
(one of them blank between "abc" and "def"). But the similar string "abc",[ Jtenl,[ Jtclf,"def" will only
produce two lines in the result because the [ ]tcnl,[ ]tclf sequence is considered a single newline in
argument. These rules make it easier to handle text files that may have originated in Windows, Linux,
Unix, OSX, etc, with equal ease.

Note: [ Jcm will remove trailing blanks from lines.

Example:

[ Jem 'abc' (2 2p'DEFG") ('hello',[ Jtenl,'world!")
abc
DE
FG
hello
world!

p[ Jecm 'abc' (2 2p'DEFG") (‘hi',[ ]tcnl,'there")
55

Or even more complicated, we have the following:

[ Jem 3 2p 'abc’ (2 2p'DEFG") (‘hello',[ Jtenl,'world!")
abc
DE
FG
hello
world!
abc
DE
FG
hello
world!
p[ Jecm 3 2p 'abc' (2 2p'DEFG") ('hello’,[ Jtenl,'world!")
106
"' [ Jem 'APL: IS, EASY'
APL
IS
EASY

[ Jemd Execute DOS Command
Purpose:

Executes the command given to it from the DOS environment with or without elevated Administrator
permissions and returns to resume APL execution in the workspace.

Syntax: result « [ Jemd 'command'
result < 'code’ [ Jemd 'command'
result « [ Jemd"
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Arguments:
command is a character singleton or vector of up to 8192 characters that represents the DOS command
you want to execute.

code is a numeric scalar in the range of 0-7 that determines whether APL waits for DOS to complete and
whether DOS opens a visible window:

Values Description

APL continues

DOS executes the command; APL waits until DOS completes

APL continues without waiting; DOS executes with no window

DOS executes with no window; APL waits until DOS finishes

APL continues (elevated Administrator permission). See Note.

[S28 E= KSH B SH Y fel

DOS executes the command; APL waits until DOS completes (elevated
Administrator permission). See Note.

6 APL continues without waiting; DOS executes with no window (elevated
Administrator permission). See Note.

7 DOS executes with no window; APL waits until DOS finishes (elevated
Administrator permission). See Note.

Note: You should see the UAC prompt asking for permission to run the command with administrator
permissions provided UAC prompting isn't disabled in Windows' User Account Control Settings.

If the right argument to [ Jemd is an empty vector ([ Jemd "), the system loads a copy of the DOS
command interpreter and allows you to type any number of DOS commands from the keyboard. (Note
that this is true regardless of the left argument you supply.) To return to APL, type: EXIT

Result:
The explicit result; always 0 Op"'.

Effect:

[ Jemd creates a command session in which DOS runs the command either with or without opening a
window. If a window is created, Windows destroys the window when the command terminates. If the
left argument is missing or odd (either 1 or 3), APL is blocked while the operating system executes the
command. The system loads from disk the DOS command processor file that the environment variable
COMSPEC= specifies; this is normally cmd.exe.

To set this environment variable, use the command SET from DOS before entering APL64. You cannot
change the COMSPEC= parameter during a [ Jcmd session, because such a session lasts only until you
return from DOS back to APL.

Before the system loads the DOS command interpreter, it forces all the file buffers for tied files to
disk. On return to APL, the system checks all tied files to ensure that they still exist. If an error occurs
during the execution of a DOS command under [ ]cmd, DOS reports the error and returns control to
APL64. The system does not record the DOS error in [ |dm.
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Warning:
Never rename a file that is tied by the suspended APL64 session. Files on your disk will be damaged if
you write to a file that was tied by APL64 while being renamed within DOS.

Caution:
This command may not work under future Windows operating systems, as Microsoft continues to
disavow DOS.

Examples:
Enter the DOS command level until you type "exit":
[ Jemd ™

Create a directory file.

3 [ Jemd 'DIRSTEMP.TXT'

[ Jen Character Nested Array

Purpose:
Normalizes any character array or scalar into a nested vector of character arrays.

Syntax: result « [separator] [ |cn array

Arguments:
array is any array of character arrays or scalars or strings.

separator is the optional left argument to specify the line separator sequence. This can be a character
scalar or a non-empty character vector. For example, comma and semi-colon.

Result:
The result is a nested vector of character arrays.

Note: [ Jcn will remove trailing blanks from arrays.

Example:
DISPLAY ('"M' ('F', ('C1' (3 3p'ABCDEFGHI'))),C'abc’, c'def')

+>-+ +>--+

F |C1] VABC|

I
|1 -t ||
| | a b c |def| | |

- +--+ |DEF| | | = = = +=---+ | |
I I

I I

I

+-——+

I
I
I
I |GHI |
I
+

e —————

| 4>+ 4>+ 4>+ +>——+ +>——+ +>——+ +>——+ +>——+ |

| IM| |F| IC1]| |ABC| |DEF| |GHI| |abc| |def]| |

| +=+ +-+ +--+ +---+ +-—-+ +-——% +-——+ +-——+ |
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DISPLAY ":,' [ Jen 'APL: IS, EASY'

| +>--4 +>--4 +o>----+ |

| [TAPL| | IS| | EASY]| |

| +---4% +---4+ +----- + |

[ Jcopy Copy from Saved Workspace
Purpose:
Copies APL functions and variables from a saved workspace into the active workspace.

Syntax: result « [ Jcopy 'wsid'
result « 'namelist’ [ Jcopy 'wsid'

Arguments:

wsid is the workspace name; the system assumes the default extension (.ws64). You can use the file
extension .ws64 to load an APL64 workspace. You must use the file extension .w3 to load an APL+Win
workspace. When copying an APL+Win workspace file name that includes one or more spaces, you must
append a semi-colon to the long file name.

namelist is a character matrix of names of functions or variables with one name per row, or a character
vector with each name separated by one or more blanks.

Result:

If you use [ |copy without specifying namelist, then result is empty if the system successfully copied all
the functions and variables of wsid. If one or more functions in wsid are suspended or pendent in the
current workspace, result is a numeric vector containing an appropriate response code for each one that
the system did not copy.

If you specify namelist, result contains a response code for each name in namelist. The result is an
integer vector that represents the success or failure. The possible response codes are:

Response Code Explanation

127 The name is a duplicate.
2 The system successfully copied a variable.
1 The system successfully copied a function.
0 The system did not find an object with the supplied name.
2 The object was too large to copy into the available free workspace.
"3 The name is defined as a label; it cannot be changed. (See Note.)
4 There is insufficient space in the symbol table to copy this object, and the workspace
is too full to expand the symbol table.
6 The amount of workspace available is too small to perform the copy.
7 The object was not copied due to an INTERFACE CONVERSION ERROR.

Note: The system recognizes a label in the active workspace only when a function is pendent or
suspended. The system copies a label as a variable only if the function is pendent or suspended in the
source workspace and the name does not exist as a label in a pendent or suspended function in the
active workspace.
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If an unanticipated error occurs, the system does not return a result.

Effect:

Copies functions and variables from the local environment of the specified workspace (wsid) into the
local environment of the active workspace replacing any objects by the same name. This means that if
you invoke [ ]copy within a running function or in the session in the active workspace while a function is
suspended, and you copy a variable that is localized within that function, only the local value is created
or replaced. Similarly, if the specified workspace was saved while a function was suspended, and that
function localized the variable you copy, the local value is copied into the active workspace.

See the description of [ |pcopy for a way to prevent replacement of existing objects. See the system
command )copy for a way of copying from the global environment to the global environment.

Copying a function copies only its source form; the system discards all precompiled internal code and
clears [ ]stop and [ Jtrace settings in the function.

Note: You cannot copy a workspace that was saved in APL+DOS.

Example:
The example below shows that two of the four requested objects were successfully copied, and that the
value of MTRX changed.

)VARS
MTRX
MTRX
12
34
)SI
SUSPENDED[3]*

'MTRX XXX DATA SUSPLABEL' [ Jcopy 'WS3'
20273
)VARS
DATA MTRX
MTRX
CAT
DOG
RAT

[ ]cpc Cross-Platform Component

Purpose:
Supports actions on an APL64 Cross-platform Component (CPC) in the APL64 developer version

Syntax: result ¢ [ ]Jepc argument
result < action [ Jcpc argument

Arguments:
action is the action to be performed on object;
argument is the optional argument to the action.
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Results:
result is a two-element variable where the first element is an integer: 0 = success, 1 = failure. The
second element is a character vector describing the action result.

Note: Refer to the menu Help | Developer Version GUI | Create Cross-Platform Component for
additional information on this system function.

[ ]Jepcinfo Cross-Platform Component Information

Purpose:
This system function determines the calling environment of an APL64 public function.

Effects:
The first element of the [ ]cpcinfo system function may be used to determine if an APL64 public function
is running in a cross-platform component.

Element Element Value
1 Boolean: Running in CPC

In future versions of APL64, additional elements may be added to the result of the [ |cpcinfo system
function.

Note: Refer to the menu Help | Developer Version GUI | Cross-Platform Component | Create Cross-
Platform Component for additional information on this system function.

[ ]cpcis Cross-Platform Component IntelliSense Scaffold

Purpose:
This system function creates an IntelliSense scaffold.

For detailed documentation use the Help | Developer Version GUI | Cross-Platform Component |
Implement Cross-platform Component Intellisense menu item in the APL64 developer version.

[ ]Jer Canonical Representation of a Function

Purpose:
Returns the canonical representation of a function.

Syntax: result « [scope] [ Jcr 'fnname’

Argument:
fnname is a character singleton or vector that contains the name of a function.

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:
The result is a character matrix that contains the canonical representation of the most local definition of
the function. The system uses blanks to pad all the lines except the longest.

If fnname is not the name of an unlocked function, result is an empty matrix (shape 0 0).
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You can assign the result of [ ]cr to a variable and use it as the argument to [ ]def or [ ]fx to redefine the
original function.

Example:

VTRIN;A
[1] [JeAc
[2] L1:»>(N<pA)p0 o[ |«~A<(0,A)+A0
[3] —-L1

%

pQ«<[ Jer "TRI'
428
Q
TRIN;A
[]eAe,1
L1:>(N<pA)p0 ¢ [ J«A«(0,A)+A,0
-L1

[JfxQ
TRI

[ ]Jerl Canonical Representation of a Single Function Line

Purpose: Returns a character vector containing the canonical representation of a single line of a
function.

Syntax: result & [scope] [ Jcrl 'fnname[n]'

Arguments:

fnname is a character vector or singleton that contains the name of a valid function;

n is a non-negative integer that represents a line number in the function;

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:
The result is the canonical representation of line n of function fnname with a length matching that of
line n (generally shorter than the width of [ Jcr 'fnname'). If n is zero, the result is the header of the

function.

If fnname is a locked function or if n is greater than the number of lines in the function, the result is an
empty vector.

The result is also an empty vector if the argument is ill-formed, the function does not exist, or n is not
given.

Examples:
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VFOO
[1] [J<'THIS IS A TEST"
[2] Aci12
[3] []<AXx3

\Y

[ ]erl 'FOO'
p[_Jcrl 'FOO'
0
[ Jerl 'FOO[2]'
Ae112
DD« [ Jcrl 'FOO[1]'
DD
[ ]«'THIS IS A TEST'
-DD
THIS IS A TEST

[ Jerlf Newline + Line feed

Purpose:
This system function represents the combined terminal control codes Newline ([ ]tcnl) and Line feed

([Jtclf).

Effects:

The [_]crlf system function returns a two-element vector consisting of ([_Jtcnl,[ Jtclf) and is a convenient
left argument to [ ]cv for producing standard Windows delimited output. In C/C++/C# this is the "\r\n"
sequence.

[ Jerlpc Public Comment

Purpose:

Retrieves the public comment from a single line of a function. A public comment begins with A' and can
occur after executable code on a given line. [ Jcrlpc operates even on locked functions, which allows
users to retrieve documentation embedded in the code when they cannot see the code itself.

Syntax: result < [scope] [ |crlpc 'fnname[n]'

Arguments:
fnname is a character vector or singleton that contains the name of a function.

n is a non-negative integer that represents a line number in the function

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:

The result is the public comment for line n of function fnname. If line n has no public comment orifnis
greater than the number of lines in the function, result is an empty vector. It is also an empty vector if
the argument is ill-formed or the function does not exist.
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Example:
You can use [ |crlpc to identify different versions of the same locked function, if you document the
version number in a public comment.

[ Jerlpc 'LOCKEDFN[1]'
(©)' VERSION 4 REVISED 07/15/91 BY SAM

[ ]Jcse C# Script Engine

Purpose:

Allows an APL64 application system programmer to use the C# programming language to access the
Microsoft .Net Framework and obtain the benefit of the Framework tools. For detailed documentation
and the quick start guide, use the Help | APL Language | C# Script Engine Manual and Help | APL
Language | C# Script Engine — Quick Start menu items in the APL64 developer version.

[ ]Jcsr C# Representation
Purpose:
Returns the name(s) or header(s) of the public functions in the current workspace as a character vector.

For detailed documentation use the Help | Developer Version GUI | Cross-Platform Component |
Implement Cross-platform Component Intellisense menu item in the APL64 developer version.

[ Jev Character Vector

Purpose:
Returns a user-specified delimited character vector result.

Syntax: result « [ Jcv array
result « [separator] [ |cv array

Arguments:
array is any array of character arrays or scalars or strings.

separator is the optional left argument to specify the line separator sequence. The default [ Jtcnl line
separator can be overridden by specifying a left argument that is a character scalar or non-empty
character vector. For example, comma and semi-colon. The separator is inserted between each line of
output, but not to the beginning or end of the result.

Result:
The result is a character vector.

Note: [ Jcv will remove trailing blanks from lines.

Example:

[Jcv'ONE' 'TWO' 'THREE'
ONE
TWO
THREE
[Jtcht [Jcv 'ONE' "TWO' "THREE'
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ONE TWO THREE
' [Jev 'ONE' 'TWO' 'THREE'
ONE:TWO:THREE
"' [Jtcht [ Jcv 'ONE' 'TWO' 'THREE'
ONE: TWO: THREE

[ Jewxx Debugger stepping-by-primitive functions

Purpose:

Provides a method to use the current values associated with a suspended function for debugging
purposes. When you are suspended in the Debugger Pane, and you choose to step through the
suspension by primitive, the system displays a subset of six values associated with the primitive at the
point of suspension. The values displayed are also available in the subset of six corresponding system
functions, which you can manipulate in immediate execution mode or use in another function for
analyzing and debugging your application. Note, however, that these functions are defined only when a
value exists. If you attempt to reference one of these functions that is not currently relevant, the
system generates a VALUE ERROR. The six functions are:

e [ ]Jcwaxis holds the integer value of the specified axis along which the function is operating
e [ ]Jewlarg holds the value of the left argument

e [ Jewrarg holds the value of the right argument

e [ ]Jewres holds the value of the result; this exists when stepping OVER by primitive

e [ ]Jewsub holds the scalar or vector that represents a specified or implicit indexing subscript
e [ Jcwval holds the value that is to be assigned or has just been assigned to a variable.

When stepping by primitive, the debugger can stop on a primitive function, system function, user-
defined function, or a function derived by an operator and its operands. In this context, primitive
includes assignment and branch arrows and indexing into an array. The debugger also stops on full
lines, at which time none of these functions has a value.

[ ]d Digits glyphs
Purpose:
Returns the digits glyphs.

Syntax: result « [ |d

Domain:
result is a character vector.

Example:

[1d

0123456789
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[ ]deb Delete Extra Blanks

Purpose:
Removes all extra blanks (leading, trailing, and multiple) from the character array or string. If the
argument is a matrix, removes extra columns if entirely blanks.

Syntax: result « [duplicate] [ ]deb text

Argument:
duplicate is the optional left argument to specify the duplicate character to be removed.
text is any array of character arrays or a string.

Result:
The result is any array of characters arrays or a string.

Remarks:
[ ]deb is the replacement for the assembler function DEB in the ASMFNS.w3 workspace in APL+Win.

Example:

'‘abc's[ ]deb'a b c'

('B' []DEB 2 4p'ABBDEBBH')=2 3p'ABDEBH'

('B' DDEB 2 7p'BABBDBBBEBBHBB')=2 3p'ABDEBH!
‘abc'=>] Jdeb« a b c »

«axb»=«x»[_|DEB «xaxxbxx»

'The car cost $45,450'=[ |DEB' The car cost $45,450 '

R R R R PR

[ ]def Function Definition

Purpose:
Defines a function from a character representation.

Syntax: result & [ ]def 'fnrep’
result < timestamp [ ]def 'fnrep’

Argument:
fnrep is a character representation of an APL64 programmer-developed function. Several formats of
fnrep are supported:

e fnrep is a nested vector of character vectors or scalars:
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| 7 APLG4 CLEAR WS - o x
File Edit Session Objects Tools Options Help
FRY & [ QUMD i,
4 ﬂ Odef 'Z<«Addi0 X' 'Z+10+X'
{ Add10
i |
[Re | | [Hist: Ln: 2 Col: 6| Ins [Classic| | Num |EN_US |

e fnrepis a character vector in [ ]vr result format:

o [ Jvrtraditional format: If fnrep contains a leading or trailing ¥, the function will be

locked after it is defined.

= APLG4: CLEAR WS

File Edit Session Objects Tools Options Help

FRA& [N =2¢xDoE MaAN.

TENEN T+ dm

VAdd10 8 % |

a Y

W z<Addi0 X
1 Z+10+X

FREY AAX@2 0= 2C¢ X DBEIN Man Qe i,

-

1001

4 —

-

Jed VAddi0

pvrTrad««Jvr 'AddiQ'
Vv I+Addio X

Z+10+X

-

Bewvwoaranto

[1]
[2]
v

42
Odef vrTrad

Add10

k3l

|Ready | | |Hist: Ln:

10 Col: 6| Ins |Classic|

| Num | EN_US |

o [ ]JvrIncILFD format:
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BT} APL64: CLEAR WS - o x

File Edit Session Objects Tools Options Help

VAdd10 8 % | 5

FEY.  AAX83 5= XDaES danl@c i,

W z<Addi0 X
1 Z+10+X

1001

—~
w

Jed VAddi10
pinclLFD<«Jdvr 'Addi0' 'inclLFD'
Vv Z+Addi0 X
i[1] Z+10+X
v
Last Fix Date: 2025 5 28 3 48 3 83

<P
<

70

<l Odef inclLFD

Add10

m
[} |

\Ready | | [Hist: Ln: 10 Col: 6| Ins |Classic| | Num |EN_US |
.

o [ Jvr XML format:
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R APL64: CLEAR WS — [m] X

File Edit Session Objects Tools Options Help

IERHa[EH=2¢ X DhaSMEA

(@I RINE NSO NPT E AR | I ISP S A At o I s et

VAdd10 a x| L
FRY AUXB8TH=22¢ DB MERP Ve@o@|mlm 0w b HEE _ imwwm
W z+Add10 X

1/7+10+X

|

[ ]

¢ o Jed VAdd10

U} pxml<«J«dvr 'Addi0’ ‘xml'

2i<?xml version="1.0" encoding="utf-8"?>

3 <DceasInfo xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
L <VrFnText>

5 <string>Z+Addi08amp;#160;X</string>

6 <string>Z«10+X</string>

7. </VYrFnText>

8 <listDceas />

9 <LastFixDate>2025-05-28T03:46:20.33635172</LastFixDate>
10/ <FnName>Addi0</FnName>

11i</DceasInfo>

12:365

<13 Odef xml
14:Add10

- [ \

‘Ready | | |Editor: Function Name: Addi0 Ln: 0 Col: 0| 1Ins |Classic| | Num | EN_us |

o [ ]vr JSON format:

E} APLG4 CLEARWS — O X

File Edit Session Objects Tools Options Help

ERA@DE=?2¢X DS MA N 0 HEEE imemw [t PGk 95 1.0

74dd10 = X | p
IFREYd AfAX@8 T =2¢LhaER Man P Rec@2@|x Rt w I 5 5 B T
l!];z«-.\ddm X

1%24-1D+X

[10:01

¢ ]

<3 o Jed VAdd10

<d o1 pjson<0<dvr 'Addi0' 'json'

2 {"7xmL"'{"®vers1on“"'1 0","@encoding":"utf-8"},"DceasInfo": {"@xmlns:xsi":"http://www.w3.0rg/2001/XMLSchem
3 X", "Z«10+X"]1},"listDceas"rnull,"LastFixDate":"2025-05-28T03: 46:42.259144Z", "FnName " : "Add10" }}
4 294
<! 5 Odef json
6 Addi0
7
>

53] |

|Ready | | |Hist: Ln: 7 col: 6|Ins |Classic| | mum [EN_us |,

e fnrepis a character matrix in [ ]cr result format:
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| [ APL64: CLEAR WS — O *
File Edit Session Objects Tools Options Help

FREY&S[OH=2¢X DB AN
VaAdd10 a X =
FREY_ RAAX@8 =2 ¢xh_{ i |

0 7«Add10 X
B z<10+x

1

4l
4l
4l

[1:0]
<t o Jed VAdd10 |
<P o1 per«d<[cr 'Addio’ :
| 2§Z+ﬁndd1ﬂ X
| 3.2+10+X

42 9
< 5; Odef cr
| 6 Addi0
I} |
Ready | | |Hist: Ln: 7 col: 6| Ins |Classic| | Num [EN_US |

timestamp is an arbitrary six- or seven-element vector in the range 1980 1 1 0 0 0 through 2048 1 19 3
14 7 (January 1, 1980 through January 19, 2048); if you specify the seventh element (milliseconds), it is
ignored. Arguments outside this range produce a domain error, as do invalid dates and times. If you do
not specify a left argument, the system uses the current date and time.

result:
If the function definition is successful, result is the name of the defined function. If not successful, result
is a two-element numeric vector that contains information about the error (see Errors below).

Effect:

Defines a function of the appropriate name in the active workspace, unless an error condition occurs. If
the name of the function defined corresponds to a local identifier in a currently executing, pendent, or
suspended function, the newly defined function is local to that function and the system erases it when
the function in which it is localized completes execution.
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If the name of the function defined corresponds to the name of an existing function, the system replaces
the existing function, discards precompiled internal code for the function, and removes | |stop or

[ Jtrace settings in the function. If the replacement text of the function is in the Xml or Json format and
contains editing history, that editing history be included in the updated function definition.

There is always a timestamp associated with a function. If you do not specify a left argument, the
system uses [_Jts when it fixes the function. You can see the timestamp for a function by using the
system function [ ]at with 2 as its left argument and the function name included in the right argument.

Comparison of [ ]def and [ ]fx:
[ ]def and [ ]fx provide similar capabilities. [ |def provides more options:

e [ ]def accepts both canonical (matrix) and visual (vector) representations of a function; [ ]fx
accepts only the canonical representation.

e [ ]def can create a locked function; [ ]fx cannot.
e [ ]defindicates both the cause and the location of an error; [ ]fx indicates only the location.

e [ ]defindicates a WS FULL condition with an error code without halting execution. [ ]fx stops
and signals an error.

Errors:

If the system recognizes an error condition during analysis of a character vector or matrix argument, it
does not define the function but does not report an explicit error. Instead, the result of [ ]def is a two-
element integer vector that contains information about the error.

First Element of [_|def Error Result

Code | Error Description

1 WS FULL: Function definition requires more workspace storage than is available

2 DEFN ERROR: Function is in use or header is ill-formed or the function name is in use as a
variable or label
3-9 Reserved error codes

The second element of [ ]def error result indicates the [ ]io-dependent row of the function
representation where the error begins.

[ ]defl Single Function Line Editing

Purpose:
Edits a single line of the most local definition of an unlocked function.

Syntax: result « [ |defl 'fnname[n]line’
result « [ ]defl 'fnname[~n]'
result « [ ]defl 'fnname[An]’
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Arguments:
The argument must be a character scalar or vector.
fnname is the name of a function.

[n]is aline number.
line is the text of the line you want to insert or replace
[~n] or [An] is a line number or numbers you want to delete.

To insert a new line into the function named fnname, specify n as a decimal fraction between two
existing lines, such as [3.5]. In this case, [ ]defl inserts line between lines 3 and 4. If n is greater than the
number of lines in the function, [ ]|defl inserts line at the end of the function.

To replace an existing line in the function named fnname, specify the line number n in brackets followed
by the replacement text (line).

To delete a line from the function, specify a tilde (~) before n and omit line. You can delete multiple
lines by specifying n as a vector, as in [~3 4 5].

Result:

If the operation is successful, result is a character vector that contains the name of the function. If the
name of the function changes as a result of replacing line 0 of the function, the result is the name of the
new function. If the operation is not successful, result is a numeric scalar that contains information
about the error (see Errors below).

Effect:

Replaces, inserts or deletes the lines as requested by the syntax. The system automatically renumbers
all lines following the point of insertion or deletion. The form of the argument to [ |defl is the same for
insertion and replacement. The effect depends upon the value of n relative to the line numbers of the
function.

Errors:

If the system recognizes an error condition during analysis of a character vector or matrix argument, it
does not define the function but does not report an explicit error. Instead, the result is an integer scalar
that indicates the error type. The values are the same as the first element of the error type for [ |def. If
one of these errors occurs, the system does not change the function.

Example:

[JVR 'TRI
VTRIN;A
[1] [JeAe
[2] L1:>(N<pA)p0 o[ J«A<(0,A)+A,00 —>L1
%

[]defl "TRI[1] Ae,1'
TRI

[ Jvr "TRI'
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VTRIN;A

[1] A<1

[2] L1:»>(N<pA)p0 o[ J«A<(0,A)+A,00 >L1
4

[ ]div Quotient

Purpose:
Returns the quotient.

Syntax: result « A [ |div B

Arguments:
A and B are a numeric array or scalar.

Result:
The result is the quotient of A divided by B.

Remarks:
[ ]div is the replacement for the assembler function DIV in the ASMFNS.w3 workspace in APL+Win.

Caution:
If an element of B is zero the corresponding result value is zero.

Example:

0=1.234[ DIV O

1=1.234 [ |DIV 1.234

Xe"1.234+11000(100p0)=X []DIV 0
X<1.234+11000(100p1)=X [ |DIV X
XeYe1.234+11000Y[1 7 9]0 (Y[ DIV Y)=X[]DIV Y
X2 3p160(2 3p0)=X[ DIV 2 3p0

X2 3pi60(2 3p1)=X[|DIV X

X2 3 4pux /2 3 40(2 3 4p0)=X[]DIV 2 3 4p0

g T Y S

[ ]dl Delay Execution

Purpose:
Delays execution.

Syntax: result « [ ]dl seconds
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Argument:
seconds is the length, in seconds, of the delay you wish to cause; a numeric singleton (may be
fractional).

Result:
result is the actual delay in seconds; it may vary each time you use [ ]dI.

Effect:

Using the system clock, [ ]dI delays execution for the time requested. You can abort the delay with a
weak interrupt, in which case result may be substantially less than seconds. If you want to see the value
of result after an interrupt, you must assign it; it does not display in the session.

Example:

[]dl5
5.05

[ ]dlb Delete Leading Blanks

Purpose:
Removes leading blanks from the character array or string.

Syntax: result « [duplicate] [ ]dlb text

Argument:
duplicate is the optional left argument to specify the duplicate character to be removed.
text is any array of character arrays or a string.

Result:
The result is any array of characters arrays or a string.

Remarks:
[ ]dlb may be used as replacement for the function DLB in the ASMFNS.w3 workspace in APL+Win.

Example:

[ ]dlb" The car cost $45,450 '
The car cost $45,450
'The car cost $45,450 '=[ |dlb' The car cost $45,450 '

1

[ ]dltb Delete Leading and Trailing Blanks

Purpose:
Removes leading and trailing blanks from the character array or string.

Syntax: result « [duplicate] [ ]dltb text

Argument:
duplicate is the optional left argument to specify the duplicate character to be removed.
text is any array of character arrays or a string.

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 56



Result:
The result is any array of characters arrays or a string.

Remarks:
[ ]dltb may be used as replacement for the function DLTB in the ASMFNS.w3 workspace in APL+Win.

Example:

[ ]ditb ' The car cost $45,450 '
The car cost $45,450

'The car cost $45,450'=[ ]dltb' The car cost $45,450 '
1

[ ]dr Data Representation

Purpose:

Reports the datatype of an array, interprets the values of an array as a specified datatype, converts an
array from one datatype to another, reduces an APL array to a coded character vector that can be
stored outside APL, or restores such a coded vector to the original APL value.

Syntax: result « [ ]dr array
result « datatypespec [ ]dr array
codedvector « 'wrapl’ [ ]dr anyvalue
anyvalue < 'unwrapl' [ ]dr codedvector

result « 'deflate parameters' [ |dr array
result « 'inflate parameters' [ ]dr array

result « 'xml’ [ ]dr array
result « 'unxml' [ ]dr array
result « 'json' [ ]dr array
result « 'unjson’ [ ]dr array

Arguments:
array is any APL array; with a numeric left argument, the system treats array as a sequence of values of
the type indicated by the first element of the left argument.

datatypespec is a vector of one, two, or three elements that indicates how the system should treat or
convert array. The first element specifies the datatype for interpreting the right argument. The second
element is the datatype to which the system should convert the resulting values. Use a three-element
left argument to convert to values that are not valid APL datatypes in APL64.

parameters is a keyword parameter to the inflate and deflate functions, which are optional, that specify
the way the array is inflated and deflated.

xml and unxml are keyword parameters to convert to and from XML serialized data. The right argument
you use with unxml as the left argument should be a vector created using xml as the left argument.

json and unjson are keyword parameters to convert to and from JSON serialized data. The right
argument you use with unjson as the left argument should be a vector created using json as the left
argument.

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 57



Character left arguments to [ |dr may be either uppercase or lowercase but not mixed case. The right
argument anyvalue you use with wrapl as the left argument can be any APL array. It can contain any
values and can be a simple or nested, homogeneous or heterogeneous array.

The right argument you use with unwrapl as the left argument should be a vector created using wrapl as
the left argument. If you use a vector not produced by using wrapl as the left argument, there may be
unintended consequences.

Result:

Monadic [ |dr

For the monadic form of [ ]dr, the explicit result is a scalar integer representing the datatype of the right
argument. The possible datatype codes include:

Value Description
11 1-bit Boolean
82 8-bit character
162 16-bit wide-character (See Note.)
164 .Net string
322 32-bit Unicode character array
323 32-bit integer
326 32-bit pointer
645 64-bit floating-point data, formatted and normalized according to the IEEE standard.
807 80-bit heterogeneous

Note: Most UTF-16 Unicode codepoints are represented by a single 16-bit character
but others are represented by a pair of surrogate characters. See the following for
details about surrogate characters: https://en.wikipedia.org/wiki/UTF-16.

Examples:

X«<(1.2) ('WORD"') (110) (Oucs 1234) («STRING»)

X
1.2 WORD 1 23 4567 89 10 A STRING
IDISPLAY X

ObR X
645 82 323 322 164

Dyadic [ |dr with a one-element left argument
With a numeric left argument, [ ]dr treats array as a sequence of values of the type indicated by the first
element of the left argument.
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For the dyadic form of [ ]dr with a singleton left argument, the system forms the explicit result by
interpreting the bit pattern of the right argument according to the code of the left argument. The result
contains the values that those bits represent; they may be different values than those that generated
the right argument, but the bit pattern is the same. For example:

323 [dr 'abcd'
1684234849

82 [Odr 1684234849
abcd

11 Odr 'b"'
01100010

If there are not enough data to fill an integral number of elements in the specified datatype, a LENGTH
ERROR occurs.

You can use dyadic [ |dr with a singleton left argument, for example, to transmit floating-point numbers
to an identical personal computer without loss of precision. Represent the floating-point numbers as
character data, transmit the character data, and reinterpret them as floating-point numbers when
transmission is complete. This technique avoids the loss of precision encountered in source-level
transfer. After [ ]dr converts floating-point numbers to character data, you can store the character
representation of the data on any computer, regardless of how that system represents floating-point
numbers internally. However, this representation may not equate to the same data, or even be
meaningful, if re-translated to numeric data on a different type of computer.

Examples:

CHARS«'ABCDEFGHTIJIKL'

PCHARS
24
FLOAT«645 [0dr CHARS
pFLOAT
3
FLOAT

3.00213493E7153 3.598811293E7153 4.195487656E7153
82 [0dr FLOAT
ABCDEFGHTIUJIKIL

Odr 1 0 1
11

Oddr <10
326

Oio«0 ¢ Oav v 82 Odr 7
7000

There are seven additional left arguments to [ ]dr, 'MD5', ‘SHA1’, ‘SHA256’, ‘SHA384’, ‘SHA512’,'164' and
'F64'. This functionality was added because 64-bit integers are used in the colossal component file
system, but it has broader uses. The argument 'MD5' converts a simple vector or scalar of any data type
to an MD?5 digest represented as a 4-element integer vector.

result « 'MD5' [ ]dr array
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where array is a simple array or scalar.
result is a 4-element integer vector for the right argument.

Use caution when running an MD5 checksum against a bit vector. Bit vectors are stored 8 values to the
byte and MD5 works on byte data. Using MD5 against a bit vector that is not a multiple of 8 bits in
length will give non-reproducible results on independently generated data.

You can convert result to an MD5 checksum 32-bit character vector with the function below:

V z « ShowMD5 w;x;[io

[1] Oio<«0

[2] x<$p[0]256 256 256 256T,w

[3] z<,(,[ 1 2]18%'0123456789abcdef'[16 16 T x])
\4

The argument 'SHA1' converts a simple vector or scalar of any data type to an SHA1 digest represented
as a 5-element integer vector.

result « 'SHA1' [ ]dr array
where array is a simple array or scalar.
result is a 5-element integer vector for the right argument.
Use caution when running an SHA1 checksum against a bit vector.

The argument 'SHA256' converts a simple vector or scalar of any data type to an SHA256 digest
represented as an 8-element integer vector.

result « 'SHA256' [ |dr array
where array is a simple array or scalar.
result is an 8-element integer vector for the right argument.
Use caution when running an SHA256 checksum against a bit vector.

The argument 'SHA384' converts a simple vector or scalar of any data type to an SHA384 digest
represented as a 12-element integer vector.

result « 'SHA384' [ |dr array
where array is a simple array or scalar.
result is a 12-element integer vector for the right argument.
Use caution when running an SHA384 checksum against a bit vector.

The argument 'SHA512' converts a simple vector or scalar of any data type to an SHA512 digest
represented as a 16-element integer vector.

result « 'SHA512' [ |dr array
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where array is a simple array or scalar.
result is a 16-element integer vector for the right argument.

Use caution when running an SHA512 checksum against a bit vector.

The arguments '164' and 'F64' let you convert a floating-point number with an integral value to a 64-bit
integer, which is represented as a pair of 32-bit integers, and a pair of 32-bit integers to a floating-point
value.

result < '164' [ ]dr float

where float is a scalar or vector of integer-valued numbers in floating point representation. The number
must be within the integer tolerance (system fuzz); any fractional part of the number must be less than
1+16 regardless of the magnitude of the number; and the value must be no larger than 2*52.

result is a pair of 32-bit integer values that taken together represent the bit pattern of a 64-bit integer
number of the correct value in the little-endian representation of the host machine.

big«123456789E7

big
1.23456789E15

‘I64' [Odr big
1015601280 287445

cube«.0000000001+64*3

Oddr cube
645

'I64' Odr cube
262144 O

result « 'Fé4' [Odr bigInts

where biglints is a vector of pairs of 32-bit integer values that taken together represent the bit pattern of
a 64-bit integer number. The shape of the right argument must be an even number. The value of the
64-bit number must be less than 2*52.

result is a vector, half the length of the right argument, of floating-point numbers.

‘Fé4' [dr 1015601280 287445
1.23456789E15
p'F64"' [Odr 1015601280 287445
1
2 2222222222222222222T 287445
0100011000101 1010101
+/(2%x32 34 36 38 39 41 45 46 50)
1.234566874E15

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 61



1.234566874E15+1015601280
1.23456789E15

Additionally, there are several internal changes that take care of particular problems users encountered,
or that improve performance or usability.

Dyadic [ ]dr with a two-element left argument

With a two-element left argument, [ ]dr changes the bit pattern but attempts to preserve the values of
the right argument. It interprets the bit pattern of the right argument according to the first element of
the left argument and creates a new bit pattern that will represent those same values (if possible)
according to the second element of the left argument.

The result of [ ]dr in this case is a two-element nested vector, where 1Dresult contains the converted
values, and 2Dresult is a Boolean array of the same shape, whose elements are 1 if the conversion was
valid. Conversion is valid if the system can convert the value to the given type with no loss of
significance. If the system cannot convert the value, a 0 appears in 2Dresult and the system stores the
fill item (0 or blank) for the value at the corresponding position in 1Dresult. You can convert a floating-
point value to integer if it is within the APL integer tolerance of an integer value.

This statement tests an integer array to see if it can be converted to Boolean data (that is, if its values
are all O or 1).

514323 11 Odr 3 0 1

011
[ ]dr can create Boolean, character, 32-bit integer, and floating-point datatypes (codes 11, 82, 323, and
645); these codes are valid as the second element of a two-element left argument. You can also use
them as the first element.

[ ]dr cannot create the pointer or heterogeneous datatypes (codes 326 and 807); you cannot use these
codes as the second element of a two-element left argument, but you can use them as the first element.

Examples:

The following strained example shows some manipulation of data to demonstrate the differences
between bit pattern and value. Although the example does not even resemble something productive,
the steps may be enlightening.

i«323 [Odr ‘'abcd'’
j

1684234849
j«323 645 Odr i
]

1684234849 1

ke2j[1]
k

1684234849
82 [dr i

abcd
82 [dr k

@Fp1UA
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p 82 [dr k

Oio«0
«82 [Odr i
m«<82 [dr k
Oav v L
97 98 99 100
Oav v m
0 0 64 152 216 24 217 65

82 [dr t(é645 323 [dr k)

abcd

Using the 16-bit integer datatype code

You can also interpret data as 16-bit integers; the code for this datatype is 163. APL64 does not have a
16-bit integer datatype, so you cannot use code 163 as the second element of a two-element left
argument, nor will it be returned as the result of monadic [ ]dr. You can use it as the first element of a
two-element left argument; for example:

[ Jio<0
CHARS«[Jav[0 29 2 0]
(INTS VALID) « 163 323 [ ]dr CHARS
INTS
7424 2
VALID
11

INTS is equivalent to 256 256 L [ ]Jav 1(D2 2 pCHARS

Dyadic [ ]dr with a three-element left argument

A three-element left argument always yields a character result, so the third element must be 82. This
form generates data that are not valid APL datatypes, such as 16-bit integers. At present, the only
possible value for the second element is 163. The statement below shows how to convert numeric data
from this system into a form that, when written to file, can be read as 16-bit integers by APL+PC.

(1211 163 82 [ ]dr boolean) [ Jnappend 1

The system interprets the right argument as Boolean data and converts each bit into a 16-bit integer.
The system returns the final result as character data with each pair of characters corresponding to one
of the 16-bit integers.

Note: Not all eight-byte groups of data correspond to valid normalized IEEE floating-point numbers.
[ ]dr with a two- or three-element left argument forces denormalized numbers to exact 0.0. [ ]dr treats
infinites and NANs as failed conversions; they produce a LIMIT ERROR.
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Encoding and restoring an array with [ ]dr

If you want to store or transmit an array of values, you can use [_]dr to encode the entire array as a
single vector of unreadable, binary data by using the character string 'wrapl' as the left argument. The
resulting vector will generally contain non-displayable characters and will not display meaningfully. You
should treat it as binary data and not as text data, if, for example, you want to transmit it.

When you retrieve the coded vector, you can use [ ]dr to restore the exact values of the array by using
'unwrapl' as the left argument. You cannot meaningfully do anything else with the coded vector.

Deflating and inflating an array with [ ]dr

[ ]dr can be used to compress and expand data in APL arrays. This facility is generally referred to as
deflation and inflation. For most data the deflated version will occupy less space than the original. Data
may be saved in deflated format in files, or it may be transmitted over a network. It may later be
inflated, which will reconstruct the original data. This feature provides both a means of conserving
space, either in the workspace, or on file, and a way of reducing data transmission time over a network.
Deflate and inflate provide lossless compression.

There are two ways of specifying the deflate and inflate functions: a character vector left argument to
[ ]dr; or a nested vector left argument to [ ]dr.

The character vector form looks like:
y«'deflate compression_level=8 gzip_header' [ ]dr x
z«<'inflate gzip_header' [ ]dry

The nested vector form looks like:
y«<'deflate’ ('compression_level' 8) 'gzip_header' [ ]dr x
z«'inflate’ 'gzip_header' [ ]dry

There are two types of keyword parameters for deflate and inflate. One type is a name only (such as
gzip_header). The other type is a name and a value (such as compression_level=8 or
(‘compression_level' 8)). The order of keyword names following deflate or inflate is irrelevant.

All names used in the left argument for deflate and inflate are case insensitive. There are two forms for
the deflate and inflate keywords: a full name and an abbreviated name. Either name may be used. In
the following descriptions, the abbreviated names are shown below the full names. Names that
represent default states have no abbreviation, since they can just be left out.

The parameters for deflation are:

compression_level =n
complevel =n

compression_level specifies a time versus size tradeoff in the compression process. The allowable
values are from 0 to 9. A value of zero indicates no compression. A value of 1 indicates maximum
speed. A value of 9 indicates maximum compression. The default compression_level value is 6.
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no_compression
nocomp

best_speed
bestspeed

best_compression
bestcomp

default_compression

These keywords are shortcuts for compression_level = n. no_compression means the same as
compression_level = 0. best_speed means the same as compression_level = 1. best_compression
means the same as compression_level = 9. default_compression means the same as compression_level
=6.

memory_level =n
memlevel = n

As compression may be done in multiple passes, the internal compression state is maintained in
memory. The amount of memory consumed for this purpose is controlled by the memory_level
parameter, which has a range of 1 to 9. memory_level =1 uses minimum memory but is slow and
reduces compression ratio. memory_level =9 uses maximum memory for optimal speed. The default
value is 8.

window_size =n
winsize = n

The deflate algorithm uses both Huffman encoding and the LZ77 algorithm to compress data. For an
explanation of the deflate algorithm and references to both Huffman encoding and LZ77 see RFC 1951.
The LZ77 portion of the deflate algorithm uses a moving window of previously seen data to search for
matching sequences of data in the input stream being processed. The size of this window affects the
efficiency of the final compression. This window may vary in size from 256 to 32768 bytes. The
window_size parameter is specified as a number between 8 and 15 representing the base 2 exponent of
the actual size of the window. The default value is 15.

block size =n
blocksize = n

Deflation processes data in a loop, handing a fixed amount of data to the deflate code on each trip
through the loop. In default operation, an entire APL vector will be processed in one trip. If desired, the
block_size parameter may be used to specify the amount of data to be processed in multiple trips
through the loop.

wrapl=n

The wrapl parameter specifies whether the data is automatically converted to a wrapped array during
the deflation process (see the 'wrapl' argument to [ ]dr). This parameter may be specified as wrapl = 1
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(wrap the array) or wrapl = 0 (do not wrap the array). The defaultis 1. Any APL array may be deflated
using wrapl = 1. Only APL character vectors may be deflated using wrapl = 0.

filtered_strategy
filtered

huffman_only_strategy
huffman

rle_strategy
rle

fixed_strategy
fixed

default_strategy

The deflate algorithm uses a combination of Huffman encoding and LZ77 matched string encoding. The
strategy parameters are used to tune the compression algorithm to work better with differing data
characteristics. Data containing shorter matching strings and a somewhat random distribution may
compress better with the filtered_strategy. This forces more Huffman encoding and less string
matching. The huffman_only_strategy will eliminate string matching. The rle_strategy (run length
encoding) will limit string matching to strings of length one. rle_strategy is faster than full string
matching and gives better results than huffman_only_strategy on PNG image data. fixed_strategy
prevents the use of dynamic Huffman codes, allowing for a simpler decoder for special applications. In
general, if you don't know your data matches well with one of these characteristics, the default_strategy
is the best choice.

zlib_header

gzip_header
gziphead

no_header
nohead

The default header on deflated data is the zlib header. To specify the gzip header, use gzip_header. To
specify no header, use no_header.

The parameters for inflation are:
wrapl=n

The wrapl parameter is used during inflation to indicate whether the data was wrapped during deflation
or not. If wrapl = 0 was used during deflation, wrapl = 0 must also be used during inflation. If wrapl=1
was used during deflation, wrapl = 1 may be used during inflation, but is not necessary since it is the
default.

zlib_header
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gzip_header
gziphead

no_header
nohead

The default header on deflated data is the zlib header. If the deflated data was produced with a gzip
header, specify gzip_header. If the deflated data was produced with no header, specify no_header.

result_size_estimate=n
restimate =n

This parameter specifies an estimate of how big the inflated data will be. It is used in the initial
allocation of space for the result. If more space is needed, the result allocation will be expanded
incrementally. If less space is needed, the result will be truncated.

result_size_limit=n
rlimit=n

This parameter specifies a fixed amount of inflated data to be returned. Any excess data beyond this
size is not returned. If the total data available is smaller, the result is truncated.

result_size_estimate and result_size_limit only apply to wrapl = 0 inflation. The two parameters are
mutually exclusive. If you specify both, you will get an error (Zlib Error: Conflicting keywords specified).
If you do not supply either, a value of 3 times the deflated data size will be used by default for
result_size_estimate.

The deflate and inflate functions rely on the ZLIB compression library written by Jean-loup Gailly and
Mark Adler.

The format of data compressed with these functions is described in RFC 1950, RFC 1951, and RFC 1952.

XML serializing an array with [ ]dr

If you want to store or transmit an array of values, you can use [_]dr to encode the entire array as
readable XML data by using the character string 'xml' as the left argument. The resulting vector will
contain a simple text-based format representing the APL array.

When you retrieve the coded vector, you can use [_]dr to restore the exact values of the array by using
'unxml' as the left argument.

Example:

xml_data<'xml' Odr 'abc' (1 2 3)
xml_data
<?xml version="1.0"?>
<Aval xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<Type>Aval</Type>
<Flags>IsShared HasNested</Flags>
<ArrayOfAval>

<Aval>

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 67



<Type>Zc</Type>
<Flags>IsShared</Flags>
<basebiBinary>YWJIj</basebiBinary>
<Nelm>3</Nelm>
<Shape>
<int>3</int>
</Shape>
</Aval>
<Aval>
<Type>Int</Type>
<Flags>IsShared</Flags>
<ArrayOfUnsignedInt>
<unsignedInt>1</unsignedInt>
<unsignedInt>2</unsignedInt>
<unsignedInt>3</unsignedInt>
</ArrayOfUnsignedInt>
<Nelm>3</Nelm>
<Shape>
<int>3</int>
</Shape>
</Aval>
</ArrayOfAval>
<Nelm>2</Nelm>
<Shape>
<int>2</int>
</Shape>
</Aval>
"unxml' [Odr xml_data
abc 1 2 3
‘unxml' Odr 'abc' (1 2 3)
DOMAIN ERROR
[imm] ‘unxml' 0Odr ‘'abc' (1 2 3)
A

JSON serializing an array with [ ]dr

If you want to store or transmit an array of values, you can use [_]dr to encode the entire array as
readable JSON data by using the character string 'json' as the left argument. The resulting vector will
contain a simple text-based format representing the APL array.

When you retrieve the coded vector, you can use [_]dr to restore the exact values of the array by using
'unjson' as the left argument.

Example:

json_data<«'json' [Odr 'abc' (123)
json_data

{"?xml":{"@version":"1.0","@encoding":"u
tf-8"},"Aval":{"@xmlns:xsi":"http:
//www.w3.0rg/2001/XMLSchema-instan

ce","@xmlns:xsd":"http://www.w3.0r
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g/2001/XMLSchema","Type":"Aval","F
lags":"IsShared HasSimple HasNeste
d","Nelm":"2","ArrayOfAval":{"Aval
Il:[{llTypell . "ZC", IlFlagSIl . IlIsSharedll
,"Nelm":"3","ArrayOfChar":{"char":
[Il97II’ II98II . Il99ll]}’ Ilshapell:{ll.'lntll : n
3"}}.{"Type":"Int","Flags":"IsShar
ed","Nelm":"1" ,"ArrayOfInt":{"int"
:"123"},"Shape":null}]},"Shape":{"

.-Intu:uzu}}}
'unjson' [dr json_data
abc 123

[ ]drop Deletes a saved workspace from disk

Purpose:
Erase a saved workspace from disk storage under program control.

Syntax: result « [ |drop wsid

Argument:
wsid is the workspace identifier without the .ws64 file extension.

Effect:
Deletes the named workspace (wsid) from storage and displays the timestamp of the operation; does
not affect the active workspace.

If the workspace does not exist, you receive a WS NOT FOUND message with the path and name of the
workspace. If you do not have permission from the operating system to delete this file, the system
displays a HOST ACCESS ERROR.

The combined use of [ |ntie and [ |nerase provide a similar capability.

Note: This system function is not applicable to APL+Win workspaces.

Result:
The timestamp of the operation.

Example:

Jwslib

UCMDUTIL.ws64 myws.ws64
[ ]drop 'myws'

4/7/2022 10:11:59 PM
Jwslib

UCMDUTIL.ws64

[ ]driveinfo Interface to .Net Drivelnfo class

Purpose:
Returns information on a drive on the current machine.
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Syntax: result « [ ]driveinfo property drive

Argument:
property is a text vector that determines the information on the drive. The acceptable values are:

Value Meaning

AvailableFreeSpace The amount of available space on a drive, in bytes
DriveFormat The name of the file system; e.g., NTFS or FAT32

DriveType The drive type; e.g., CD-ROM, fixed, network, or removable
Help or ? Help information

IsReady Indicates whether a drive is ready; 1 is ready and 0 is not ready
Name The name of the drive; e.g., C:\

RootDirectory The root directory of a drive

TotalFreeSpace The total amount of free space available on a drive, in bytes
TotalSize The total size of storage on a drive, in bytes

Volumelabel The volume label of a drive

drive can be a disk drive letter, a root directory, or a root directory with a path name.
Note: A UNC (Universal Naming Convention) path and directory name are not supported.

Result:
The result depends on the property called.

Examples:

[ ]driveinfo 'IsReady’ 'c'

[ ]driveinfo 'DriveFormat’ 'c'
NTFS
[ ]driveinfo 'Name' 'c'

c:\
[ ]dtb Delete Trailing Blanks

Purpose:
Removes trailing blanks from the character array or string.

Syntax: result « [duplicate] [ ]dtb text

Argument:
duplicate is the optional left argument to specify the duplicate character to be removed.
text is any array of character arrays or a string.

Result:
The result is any array of characters arrays or a string.
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Remarks:
[ ]dtb may be used as replacement for the function DTB in the ASMFNS.w3 workspace in APL+Win.

Example:

[ ]dtb' The car cost $45,450 '
The car cost $45,450

' The car cost $45,450'=[ |dtb' The car cost $45,450 '
1

[ ]dtbr Delete Trailing Blank Rows

Purpose:
Removes trailing blanks rows from the character matrix.

Syntax: result « [ ]dtbr matrix

Argument:
matrix is any array of character matrix.

Result:
The result is any array of character matrix.

Remarks:
[ ]dtbr may be used as replacement for the function DTBR in the ASMFNS.w3 workspace in APL+Win.

Example:

a<4 5p'abcde fghij
lJdisplay a
‘tabcde|

| |
| fghijl

ldisplay [ODTBR a

tabcde|
I |
| fghijl

[ ]dtr Deep Transpose

Purpose:
Performs a deep transpose of an array. This function works like monadic transpose but recurses to each
child element and transposes it as well.

Syntax: result « [ |dtrarray
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Argument:
array is any APL array; it can be simple or nested, homogeneous or heterogeneous.

Result:
result is an array with the same rank as array.

Example:

x<1 2p'abced’ (2 3p16)
X
abcd 123
456
[ ]dtrx
abcd

14
25
36

| ]dyadic Dyadic Function

Purpose:
Returns the valence for the current function.

Syntax: result « [ ]dyadic

Result:
The result of [ ]dyadic is 1 if the function is being called dyadically or 0 otherwise such as when called
from immediate execution.

[ ]edit Edit an Object

Purpose:
Invokes an edit session where you can modify a function, character vector, character matrix, or numeric
variable. Enter edit mode with named object (unlocked function, character vector or matrix).

Syntax: [ ]edit objectName
[ ]edit objectName [row col]
[ ]edit objectName [row col] (winHeight winWidth winTop winLeft winMaximized)

Argument:

objectName is the name of the function, character variable, or numeric variable you want to edit. If no
object with the specified name exists or object is an empty character vector, [ Jedit assumes the default
edit session type. If you are creating a new object, you can specify the type of object you want to create
by preceding the name with V for a function or # for a variable.

row and col are the optional two-element integer array for specifying the initial row and column caret
position in an edit session; (row col) are index origin 0. If this optional element is not provided or the
object name does not refer to a function or the object name refers to a non-existent (function), the
initial caret position in the editor is system determined.
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winHeight, winWidth, winTop, winLeft and winMaximized are the optional five-element array for
specifying the specifications for the independent floating modal editor session window. winHeight,
winWidth, winTop, and winLeft specify the dimensions and position of the edit session window position,
in 96'™-inch units; dimensions are the height (winHeight) and width (winWidth) and position is the row
(winTop) and column (winLeft) of the upper left corner of the edit session window relative to the
Windows desktop. While this modal edit session is open, there will be no other interaction with the
APL64 programmer session until the modal edit session is closed. winMaximized is a Boolean scalar that
specifies whether the modal floating edit session window opens maximized or not; 0=No (Default) and
1=Yes.

Remarks:
[ JEDIT is available only in the developer version of APL64 as the runtime version of APL64 does not
provide a programmer GUI including object editors.

Use the [ ]EditEvents system function to subscribe to events associated with editing APL64 objects.
Examples:

Non-modal Variable Editor

X<23p[]A
[]JEDIT 'X'

(7! APL64 Project: CLEAR WS — O %

File Edit 35ession Objects Options Help

FRd & [NEH=2CXDEBS Man

Ea £ X

EEdit _ENamE:X_ENavT Lk:) Q' EEdHXED_EText 23 pText _

0 ABC

4l
4l
4l

a |

1l

i EDEF

[0:0]
0 <8 ¥+2 3g0A )
1 i OepIT "%°

| | MNew Row

Runnin Classic MNum
g IR |

Non-modal function editor

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 73



[Jdef 'Z<ADD10 X 'Z<10+X'
[Jedit 'ADD10' (1 2)

&2 APLB4 Project: CLEAR WS — O x

.-._."
Eile Edit Session Objects Options Help

FREL& DR =92 ¢ X% i,

VADD10 H X

AEAX @[] = 2 ¢ %N

0 (Z-ADDiO X

41
41

4l

41

41
41

1 1+10+X
[ i
0 <® Odef 'Z-ADD10 X' 'Z+10+X'
1 o Dedit 'ADD10" (1 2)
2 | ADD10

.| || Mew Row |

Ready | | |{!md: Ln: 0 Col: II]| |Class"|c| |Num

Modal function editor

[]def 'Z—ADD10 X' 'Z<10+X'
[Jedit'ADD10' (1 2) (200 200 200 600 0)
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0 {#, APLE4 Project: CLEAR WS

HE?H X E ; File Edit Session Objects Options Help

7+ADDIO X F!EEDD I‘)Gg{%ﬁj'—i ;;;;
1 I+10+X 0 <P Odef 'Z-ADD10 X' "Z-10+X'

1 id Oedit "ADDIO" (1 2) (200 200 200 600 0)
ADDI1O

|| Neanw|
| | |[emd: Ln: 0 col: 25] | classic | | Hum

Modal Variable Editor:

X<23p[]A
[Jedit 'X' (0 0) (200 200 200 600 0)

} APLE4 Project: CLEAR WS
File Edit Session Objects Options Help
FRA& O =2¢X DB ME .,

0 <P X2 3c0A
1 Oedit 'X' (0 0) (200 200 200 600 0)

|| New Row
| | |[emd: Ln: 1 coL: 1u| | classic| | Hum
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[ ]Jeditevents

Subscribe to APL64 developer GUI events associated with the editing of user defined functions or
variables. For detailed documentation use Help | Developer Version GUI | Using [ |EditEvents and

|Editinfo.
[ Jeditinfo

Obtain information about editing of user defined functions or variables in an APL64 developer version
instance. For detailed documentation use Help | Developer Version GUI | Using [ |EditEvents and

|Editlnfo.

| ]edss Edits an object in a worksheet editor

Edits APL arrays in a worksheet editor. For detailed documentation use Help | Developer Version GUI |
Editing APL64 Objects | Using [ JEDSS and )EDSS.

[ Jembrcs Extract Embedded Resources

Purpose:
Extracts embedded resources in the APL64 runtime executable.

Syntax: result « [ Jembrcs action
[ Jembrcs action rarg

Arguments:
action is a text vector that determines how the system function will operate; they are:

action Derived From

? Help; return syntax

EMBRCS Embedded Resources

GEAMRNS Get Entry Assembly Manifest Resource Names
GEAN Get Entry Assembly Name

SRTF Save Resource To File

rarg are the arguments to the action SRTF.

Result:
The result depends on the arguments you supply.

Effect:
[ Jembrcs '?'

Returns a character matrix describing the syntax of the [ Jembrcs system function.

[ Jembrcs 'GEAMRNS'

Returns a character matrix of the ‘resource names’ of the accessible resources in the executing assembly,
i.e. the APL64 runtime executable. Each row of the result contains such a resource name. This action
applies only to the APL64 ‘runtime’ version.
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[ Jembrcs 'GEAN'
Returns the full name of the ‘Entry assembly’. In the APL64 ‘runtime’ version the entry assembly is the
APL64 runtime executable.

[ Jembrcs 'SRTF' 'resourceName' 'targetFilePath' 'boolOverwrite'
Accesses and writes the resource content specified by the ‘resourceName’ to the file specified by the
‘targetFilePath’. This action applies only to the APL64 ‘runtime’ version.

If the file specified by the ‘targetFilePath’ exists it will be overwritten only the ‘boolOverwrite’ is 1. If the
file specified by the ‘targetFilePath’ does not exist, it will be created. If the file path of the target file does
not exist it will be created. The end user’s workstation permissions for the target file must provide for
read/write access.

Remarks:
The [_]Jembrcs function applies only to the Windows Runtime Executable.

In APL64, a runtime application is a ‘runtime executable’ created via the APL64 menu Session | Options
| Create .Net Assembly | Create Runtime Executable dialogue. A runtime executable is a Microsoft
Windows exe-format file containing the APL64 runtime assembly, an APL64 workspace and any APL
programmer- designated, application-specific files. An APL64 runtime executable provides for
convenient deployment of an APL64-based application system to end users as a single, ready-to-run file.

The application-specific files contained in an APL64 runtime executable are the ‘embedded resources’ of
the application. Any type of Microsoft Windows compatible file may be an embedded resource in an
APL64 runtime executable. In the embedded state, a resource is not directly accessible by APL64 system
functions such as [ ]fread, [ ]cfread or [ |nread. Usingthe [ Jembrcs system function, an embedded
resource in the currently-running APL64 runtime executable can be identified and saved to a file on the
workstation so that it will be accessible by APL64 system functions.

Typically, the [ Jembrcs actions will be used in the [ ]Ix function which commences the APL64
application’s processing, so that the application-specific files are accessible to that application system
when it is run by the application system’s end user.

Examples:

#1: Typical use of [ Jembrcs in the [ ]Ix function of an APL64 runtime application:
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[E APLB4 Project: CLEAR WS _ O %
File Edit Session Objects Debug Options Help
FRd&[H=2¢XDES Maa. T EHRINPELHEST 1]
VLXFN 2 X =

et _ABAX2CYXDhRESE T HBRE®BW .

LXFN

resourceNames-{JEMBRCS 'GEAMRNS
at Obtain charMat containing names of resources embedded in the APL64 runtime executable

resourceName+,resourceNames[2;]
At Select a resource name of a resource to be saved to file

targetFilePath+"c:\MyApp\MyAppR

#H2.

source#

f

[

m

WO DD =] R LT G B3 e O

10: [OEMBRCS 'SATF' resourceName targetFilePath 0
11 At Extract the resource and save it to the targetFilePath
12: A without overwriting it if the file already exists

13

14 A+ More application-specific code

15 [

i6 A Eventually put & wait on a Owi Form

0 Kp Jedit LXFN

.| ” MNew Row |

Ready | | | |Classic| |Num

#2: Resource names are prefixed by the ‘entry assembly’ name:

This [ ]Ix function displays the embedded resources names when the APL64 runtime executable runs:
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E APLE4 Project: C:AJUNK\RuntimeExampleSourcel APLB4RuntimeExample.ws64 — O x

File Edit Session Objects Debug Options Help

FREd&[NH=2¢XDEE MARA. T ERINPE LIS S {0,

VLXFN a2 X -
it GEHEAX QSN DRSS E RN

0 LXFN

1 F-'F'Owi 'Create Form

2 Li+~'F.L1'Owi 'Create where' (0 0 2 80)) ('caption' ('Entry Assembly MName: ',[JEMBRCS 'GEA

3 resourceMames+[JEMBRCS

4 L-'F.LIST'Owi 'Create where' (2 0 8 B0)}) ('List' resourceNames)

5 :IF O<ltpresourceNames

& resourceName+, resourceNames[ (itpresourceNames);]

7 L2+'F.L2'0Owi 'Create Label' ('where' (10 0 2 %0)) ('caption’ ('Last-named resource: ',resourc

8 :ENDIF

9 FOwi 'Mait
C ]
0 <H Jedit LXFN
II| | Mew Row
Ready | |Editor: Function Name: LXFN Ln: 1 Col: 0| |Classic| |Num

The APL64 runtime workspace and an application-specific file are embedded in the runtime executable:
BF - | *
Entry Assembly Mame: APLE4RuntimeExample, Version=1.0.0.0, Cutture=neutral, PublicKey Token=null

APLB4Runtime Example AP LB2Runtime Example wshd
AP LE4Runtime Example. MyApp-Text File tat

[ Jem Error Message

Purpose:
Returns the error message part of [_]dm.

Syntax: result « [ Jem

Result:

The result is a character vector that contains just the error message part of [ Jdm. This provides a
convenient way to reference just the error message without function context and a way to localize the
error message.

[ ]Jenlist Convert Array to Simple Vector

Purpose:
Converts any array into a simple vector. This function is a cover for the Enlist primitive function; you can
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use this system function at any Evolution Level.
Syntax: result « [ Jenlist array

Argument:
array is any APL array; it can be simple or nested, homogeneous or heterogeneous.

Result:
The result is the array converted into a simple vector.

Effect:
Converts the argument into a simple vector. [ Jenlist does not preserve the rank, shape, or depth of the

array.

Note: At Evolution Level 2, you can use monadic epsilon (€) as Enlist. At Evolution Level 1, monadic
epsilon had a different behavior.

Example:

A<'MARY' (2 3p16) 0 'JOE'
IDISPLAY A

| cvmem. wmeme- D e,
| IMARY| ¢ O
| -t 13
| ]

~—————

IMARY 0 1 2 3 4 5 0 JOE|

e e

[ Jerase Erase Functions and Variables

Purpose:
Erases, if possible, the most local version of functions or variables in the workspace while under
program control.

Syntax: result « [ Jerase 'namelist’
Argument:
namelist is a list of function or variable names; it can be a character vector that contains the names

separated by one or more blanks, or a character matrix with one identifier in each row.

Result:
The result is a character matrix in which each row contains the name of a defined function or variable

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 80



that was not erased. Objects that are undefined are not included in result. If the system erases
everything in namelist or if namelist is empty, result is an empty matrix.

Effect:
Erases the functions and variables specified in namelist. An object might not be erased because the
name is a label.

In APL64, [ ]erase can erase a suspended or executing function. In fact, a function can even erase
itself. The name association with the function is broken, but the executing function does not actually

disappear until it completes execution or is cleared from the state indicator stack.

Note: [ Jerase and [ Jex provide similar capabilities. For maximum portability to other APL systems, use
[ ]ex rather than [ Jerase.

Example:

p[ ][ Jerase 'MYPROGRAM'
00
pDVI‘ 'MYPROGRAM'

0

[ ]Jerror Error Exception Signal

Purpose:
Generates a user-defined error exception.

Syntax: [ Jerror 'message'

Argument:
message is a diagnostic message; that is, a character singleton or vector that contains the first line of the
diagnostic message associated with the resulting error exception.

Effect:
[ ]error provides two facilities:

o the ability of a function to signal an exception to the program from which it was called
e the ability to signal user-defined error exceptions.

When the system executes [ |error, it returns the state indicator stack to the environment from which
the function executing [ ]error was called. If the state indicator is empty or contains only one function
when the system executes [ ]error, the error exception is signaled in the global environment.

If message is empty ("), [ Jerror does not signal an exception; this permits conditional signaling of error
exceptions with a statement of the form [ Jerror condition /'message’.
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See the Exception Handling chapter in this manual for more information.

Examples:

In the following function SQRT, [ Jerror signals an error in the environment from which SQRT is called
instead of within SQRT itself. It also detects a negative argument and generates an error message that is
more informative than the DOMAIN ERROR report normally produced by the system.

VR<SQRT A; Jelx
[1] [ Jelx<'[ Jerror (([ Jdmu[ Jtenl)-[ ]io)T[ ]dm'
[2] [Jerror (v/,A<0)/'ARGUMENT NEGATIVE'
[3] ReA*0.5

\Y

SQRT "1
ARGUMENT NEGATIVE
SQRT "1
N

If SQRT is called from another function and a negative argument is supplied to SQRT, [ ]error signals an
error in the calling function.

VR«M RELMASS V;C
] A COMPUTES RELATIVISTIC MASS
A OF A MOVING OBJECT
A M "- REST MASS; V"— VELOCITY
A C"— SPEED OF LIGHT IN METERS/SEC

1
2]
3]
4]
5] C<300000000
6]
v

ReM-+SQRT 1-(V*2)=C*2

1 RELMASS 2.9E8
3.905667329

1 RELMASS 3.5E8
ARGUMENT NEGATIVE
RELMASS[5] R«M=+SQRT 1-(V*2)+C*2
N

You can use the following technique to clear the result of [ Jdm, provided that the state indicator is clear
and [ Jelx does not call [ Jerror.

[ Jerror"!

Since [_Jerror reduces the state indicator stack by one function call, you can use it to move one level up
in the state indicator for debugging purposes; for example:

DRIVER
LENGTH ERROR
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SUBROUTINE[1] Z<A+Bx0,1lA
N
)sI
SUBROUTINE[1] *
PROCESS[7]
MAINFN[3]
DRIVER([5]
[ ]Jerror 'POP'
POP
PROCESS[7] SUBROUTINE
/AN
)SI
PROCESS[7] *
MAINFN[3]
DRIVER([5]

You can now correct the argument (B) to SUBROUTINE and resume execution.
B—(pA)TB ¢ —[ ]Ic

[ Jeval Evaluate Array

Purpose:

An alternative to using the execute primitive function, which may cause an internal stack overflow in
APL64 when the argument character vector is a too large.

Syntax: result « [ Jeval array

Argument:

array is a character singleton or vector that may only contain the following syntactic elements: strings,
array of Unicode characters, numeric constants, character constants, strand notation for nesting, the
monadic enclose primitive for nesting, the reshape primitive, and parentheses (for strand notation and
grouping). Character constants may use either single or double quotes, and follow the normal rules for
doubling quotes to embed quotes in the character string. Additionally, special characters (e.g., [ ]tcnl
and [ ]tcht) may be embedded literally in the constant. The reshape primitive may only occur once at
the beginning of an array or sub-array;

e.g., 7p 3 p'AB'is not allowed. Finally, the assignment is not allowed within the argument.

Result:
The result is the result generated by evaluating the array.

Caution:
[ ]eval is not a general replacement for the execute primitive function.

Examples:
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A<[ Jeval '345'
A+1
456

| Jex Erase Functions and Variables

Purpose:
Erases, if possible, the most local version of one or more functions or variables in the active workspace
under program control.

Syntax: result « [ Jex 'namelist’

Argument:

namelist is a list of functions or variable names; it can be a character vector containing the names
separated by one or more blanks, or a character matrix with one identifier in each row. The list cannot
contain blank rows.

If [ Jex produces a WS FULL or DOMAIN ERROR, nothing is erased.

Result:

The result is a Boolean vector with one element for each name in namelist. The result is 1 if the object
was erased or undefined; the result is 0 if the object was not erased. An object might not be erased
because the name is ill-formed or a label. If namelist is an empty vector, [ ]ex returns 0.

Effect:
Erases functions and variables specified in namelist. [ ]ex does not erase an identifier if it is a label,

system function, or system variable.

Caution:
Some APL systems may restrict namelist to a character matrix.

Examples:

TREE<~ 345
TREE
345
[ Jex "TREE'
1
TREE
VALUE ERROR
TREE

A

[ Jexepath Path to current executable file

Purpose:
Returns the path where the APL64.exe file or WRE executable file was installed.
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Syntax: path < [ ]Jexepath

Domain:
Returns a character vector containing the path defined by .Net:
System.l0.Path.GetDirectoryName(Environment.GetCommandLineArgs().First()).

Effect:
For the APL64 developer version the [ ]exepath value is path of the APL64.exe file.

For a WRE runtime application, the [ ]exepath value is the path where the WRE executable (.exe) file
was installed on the end-user’s workstation.

Note: Compare the definitions and values of [ |exepath and [ ]Jacbd.

[ Jexpand Expand an Array

Purpose:

Expands an array with fill items. This function provides the same behavior that is derived by the Expand
operator with a variable as the left argument; you can use this system function at any Evolution Level.

Syntax: result « boolvec [ |expand array
result « boolvec [ Jexpand[i] array

Arguments:

array: any APL array; if the chosen dimension has length 1, arg is extended along the expansion axis to
the number of positive elements in the operand (+/boolvec). This allows you to generate only fill
elements for an array that is scalar or has length 1 along the chosen dimension and all zeroes in boolvec.
boolvec is a Boolean vector that specifies where you want to insert fill items in array; the sum of the
elements must be the same length as the default or designated dimension of array.

i is a non-negative, integer-valued scalar that indicates the axis along which you want the function to
expand the elements; the default is along the last dimension.

Result:
The result is the array, expanded by inserting a fill item for each corresponding 0 in boolvec.

Examples:

00101[ Jexpand 7 8
00708

10101 [ Jexpand 4
40404

00 [ ]Jexpand 5
00

00 [ Jexpand[1] 1 4p12
0000
0000

A<2 3p'ABCDEF'
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ABC
DEF

101001 [ Jexpand A
AB C
DEF

101[ Jexpand[1] A
ABC

DEF

Note: At Evolution Level 1, there was a difference in the result for appropriate arguments between the
expressions larg \" rarg and larg (\)"rarg. The latter required a nested left argument, each item being a
Boolean vector appropriate for the corresponding item of rarg. At Evolution Level 2, the syntax(\)"
generates an EVOLUTION ERROR. Use [ Jexpand” when you want to use Expand with different
arguments for each item of a nested array.

neste (12) (34)

101 [ Jexpand nest
1200 34

101\ nest
120034

101\ nest
102304

(101) (1001) [ Jexpand” nest
1023004

(101)(10101)[ Jexpand” (56) (789)
50670809

[ Jfappend Append to a Component File

Purpose:
Appends a new component to the end of a component file.

Syntax: result « value [ ]fappend tieno
result « value [ |fappend tieno [passno]

Arguments:
value is a value you want to append to a file; it can have any rank, shape, or datatype;

tieno is a positive integer file tie number;
passno is an integer passnumber.

The right argument must be an integer scalar or one- or two-element, integer vector that defines the file
to which you want to append. It contains a valid positive tie number and optional valid passnumber. If
you omit the passnumber, the system assumes it is O.

Result:
The result is the number of the new component.
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Effect:
Appends a new data component and component information ([ ]frdci) to a file. Increases the disk space
occupied by the file.

Access:
The file must be tied, the passnumber must match the one in effect, and you must have append
access. The access code for [ |fappend is 8.

Examples:

The first example places the visual representation of the function TRI in the next component of the file
tied to 27 and captures the component number in the variable COMP. The next example appends the
variable JANSALES to the end of the file tied to 33.

COMP«([_Jvr"TRI") [ |fappend 27

[ |fsize 33
12036412 1000000

JANSALES«—48032 o JANSALES [ Jfappend 33
20

[ fsize 33
12136432 1000000

[ ]favail Availability of Component File System

Purpose:
Indicates availability of the component file system.

Syntax: result « [ |favail

Result:
The result is 1 if the component file system is available for use, 0 if it is not.

Note: In APL64, component files are accessed directly from Windows and are always available. [ |favail
is included for compatibility with other APL systems that use a file server, which may not be available at
all times.

[ ]fcreate Create Component File

Purpose:

Creates a new component file that is share-tied ([_]fstie) and not exclusively tied ([_]ftie).
(See also the extended file function [ |xfcreate, which supersedes this function.)

Syntax: ‘fileid’ [ ]fcreate tieno

'fileid size' [ |fcreate tieno
'fileid size/compno’ [ ]fcreate tieno
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Arguments:
fileid is a file identifier;

size specifies the file size limit in bytes, expressed as numerals, up to 4294967295 (4 gigabytes);
compno is an integer that specifies the initial component number;
tieno is a positive integer file tie number.

The left argument must be a character scalar or vector that designates the file you want to create. It
contains the file identifier (fileid) and, optionally, the file size limit (size) and starting component number
(compno). The file name must be different from any others in that directory or library.

The optional size specifies a limit on the amount of space the file can occupy on disk. If you omit size,
the default is 0, meaning the file has no limit on its size. You can change the file size limit with
[ Jfrename or [ |fresize.

The optional compno specifies the starting component number for the new file. It must be an integer
and follow a slash (/) in the argument. If you omit compno, the starting component numberis 1. (If you
omit size, you must include a space between fileid and the slash.)

The file tie number (tieno) must be a positive integer scalar or one-element vector. You must have no
other file tied with the number.

Effect:
Creates a new file and ties it to the specified tie number.

Access:
No file access code is required for [ Jfcreate.

Examples:

"TEXTFILE' [ |fcreate 27
'PRINTFILE 225000’ [ ]fcreate 1
'C:\APLII\TEMP' [ ]fcreate 99
[libd 12 C:\APLII\DATA'

'12 DATAS88' [ |fcreate 98

Note: The system appends the default extension (.SF) to the fileid you provide. Using the traditional file
functions, you are limited in names you can use. For new programming, the extended file functions
provide more capability and flexibility.

[ ]fdrop Drop Components from File

Purpose:
Drops components from either end of a component file.

Syntax: [ |fdrop tieno n
[ ]fdrop tieno n [passno]
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Arguments:
tieno is a positive integer file tie number;

n is the number of components you want to drop;
passno is an integer passnumber.

The argument must be a two- or three-element integer vector that designates the tie number (tieno) of
the file, the components you want to drop, and an optional passnumber. If you omit the passnumber,
the system assumes it is 0.

Effect:

Drops components from a file. If nis positive, the system drops n components starting from the
beginning of the file. If nis negative, the system drops (In) components from the end of the file. If nis
0, the system does not drop any components.

Access:
The file must be tied, the passnumber must match the one in effect, and the user must have drop

access. The access code for [ |fdrop is 32.

Examples:

[ fsize 27
110742400

[ fdrop 27 2 o [ |fsize 27
310742401200

[ Jfdrop 27 3 ¢ [ |fsize 27
37253601200

[ ]fdup Duplicate Component File

Purpose:
Creates an exact copy of a file with a new name and if possible, compacts it to occupy less disk space.
(See also the extended file function [ ]xfdup, which supersedes this function.)

Syntax: 'fileid' [ |fdup tieno
'fileid size/compno’ [ ]fdup tieno [passno]

Arguments:

fileid is a file identifier;

size specifies the file size limit in bytes, expressed as numerals, up to 4294967295 (4 gigabytes);
compno is an integer that specifies the initial component number;

tieno is a positive integer file tie number;
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passno is an integer file passnumber.

The left argument must be a character scalar or vector that designates the new file you want to
create. It contains the file identifier (fileid) and, optionally, the file size limit (size) and starting
component (compno). The file identifier must be different from any others in that directory or library.

The optional size specifies a limit on the amount of storage a file can occupy on disk. If you omit size,
the default is the size limit of the file being duplicated. If you specify compno, it must follow a slash (/)
in the argument. If you omit compno, the starting component number is the same as in the original
file. If you omit size, you must include a space between fileid and the slash.

The right argument must be an integer scalar or one- or two-element, integer vector that defines the file
you want to duplicate. It contains a valid positive integer tie number and optional valid passnumber. If
you omit the passnumber, the system assumes it is O.

Effect:

[ [fdup creates a new file with the specified name (fileid) and copies all the data from the file specified
by tieno into it. In the process, it recovers unused space created by replacing records with a different
sized component, which may allow the new file to occupy less disk space than the original file. The old
file remains unchanged.

You can use the same name as the file being duplicated for the new file. Using the same name replaces
the file with the compacted version. The file must be exclusively tied to duplicate it with the same
name; otherwise, a NONCE ERROR occurs.

Access:

The file you want to duplicate must be tied, the passnumber must match the one in effect, and you must
have both duplicate access and the authority to create files in the specified (or default) directory or
library. The access code for [ |fdup is 16384.

Example:

e
LISTINGS
'LISTINGS' [ ftie 10
[ ]fnames
C:\LISTINGS
'LEANINGS' [ Jfdup 10
[ [fnames
C:\LISTINGS
[flib "
LEANINGS
LISTINGS

Note: The system appends the default extension (.SF) to the fileid you provide. Using the traditional file
functions, you are limited in names you can use. For new programming, the extended file functions
provide more capability and flexibility.
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[ ]ferase Erase Component File

Purpose:
Erases a tied component file.
(See also the extended file function [ |xferase, which supersedes this function.)

Syntax: 'fileid' [ ]ferase tieno
'fileid' [ ]ferase tieno [passno]

Arguments:
fileid is a file identifier;

tieno is a positive integer file tie number;

passno is an optional file passnumber.

The left and right arguments designate the same file. The left argument is a character scalar or vector
that contains the file identifier (fileid). The right argument must be an integer scalar or one- or two-
element, integer vector that defines the file you want to erase. It contains a valid positive tie number
and optional valid passnumber. If you omit passnumber, the system assumes it is 0.

Effect:
Unties a file and erases it from the directory or library. All of the data in the file are destroyed.

Access:
The file must be tied; the system cannot erase the file if any other user also has it tied. The passnumber

must match the one in effect and you must have erase access. The access code for [ |ferase is 4.

Examples:

'"TEXTFILE' [ ]ftie 10
'"TEXTFILE' [ ]ferase 10

'PRTFILE' [ |fstie 33 707
'PRTFILE' [ |ferase 33 707

Note: The system assumes the default extension (.SF) for the fileid you provide. For new programming,
the extended file functions provide more capability and flexibility.

[ ]ff Find First Occurrence

Purpose:
Performs a left-to-right string search, locating the first occurrence or repeated occurrences of a
character scalar or vector within another character vector or string.

Syntax: result « target [startOffset [endOffset]] [ Jff pattern [mode [repeat]]

Arguments:
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target is a character vector or string to be searched in.
startOffset is an optional integer scalar in target at which the search is to begin (left end of the range).

endOffset is an optional integer scalar in target at which the search is to end (right end of the range).
This will be the offset used when only one offset is specified. Note: endOffset is always 1 character past
the end of the desired search range. Because the endOffset is specified as 1 past the end of the range,
this means that the length of the range is always endOffset - startOffset for either [ Jio.

pattern is a character vector or scalar for the system to locate in target. If patternis empty ("), resultis
(0 0) for the non-repeat mode and a shape (0 2) empty array for the repeat modes.

Mode is the search mode and indicates: O=Literal (the default if omitted), 1= RegEx expression, or 2=
Wildcard expression (may contains * and ? chars).

repeat is the repeat mode and indicates: O=return only the first occurrence, 1=return all non-
overlapping occurrences, 2=return all occurrences (including overlapping).

Effect:
The result is either a 2-element vector or a 2-column matrix representing the indices. Indexes are [ Jio
dependent:

e Itis a two-element vector if repeat=0 is specified or implied by omission (default). The 1st
element is the offset where the match starts and the 2nd element is the offset where the match
ends (this is the first character AFTER the last character of the match). If a match is not found
the result depends upon [ Jio. For [ Jio=1 we return 0 0 but for [ ]io=0 we return "1 "1. The
length of the match is given by indexes[2]-indexes[1].

e Itis a two-column matrix if repeat#0 is specified. In this case there is one row for each match
that was found (zero rows if no matches were found). The 1st column is the offset where the
match starts and the 2nd column is the offset where the match ends (this is the first character
AFTER the last character of the match). The length of each match is given by indexes[row;2]-
indexes[row;1].

Refer to [ ]fl for the counterpart to [ ]ff.
Examples (assuming [ Jio=1):

A Set up target string that will be searched
s«'ababababababababa’
s,[.5]ips
ababababa b a b a b a b a
1234567 89 10 11 12 13 14 15 16 17

A Find first occurrence of ‘bab’ in target

s Off 'bab’
25
A Find forward non-overlapping occurrences of ‘bab’ in target
s Off 'bab' 0 1
2 5
6 9
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10
14

10
14

6 9

6 9

8 11

13
17

11
13
15
17

11
13
15
17

n DO

n DO

n DO

Find forward overlapping occurrences of ‘bab’ in target
Off 'bab' 0 2

Find first occurrence of regular expression in target
gff 'b.b' 1

Find last occurrence of wildcard expression in target
gff 'b?b' 2

Find non-overlapping regular expression occurrences in target
Off 'b.b" 1 1

Find overlapping regular expression occurrences in target
Off 'b.b' 1 2

Begin searching forward from offset 5
5 Off 'bab'

Begin searching forward from offset 6
6 Off 'bab'

Begin searching forward from offset 7
7 Off 'bab’

Find non-overlapping occurrences starting at 5

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 93




s 5 0ff 'bab' 0 1
6 9
10 13
14 17

A Find non-overlapping occurrences between offset 5 and 14
s 5 14 [Off 'bab' 0 1

A Find overlapping occurrences between offset 5 and 14
s 5 14 [Off 'bab' 0 2

6 9

8 11

10 13

[ ]fflush Extended Flush Component File

Purpose:
Flush file buffers.

Syntax: [ |fflush tieno

Arguments:
tieno is a positive integer file tie number

Effect:
Clears buffers and causes any buffered data to be written to the file.

Access:
The file must be exclusively tied, the passnumber must match the one in effect, and you must have flush
access. The access code for [ |fflush is 262144,

Examples:

| [fflush 1 |

[ ]fhist Component File History

Purpose:
Provides historical information about an APL component file.

Syntax: result « [ |fhist tieno passno

Arguments:
tieno is a positive integer file tie number;

passno is an integer file passnumber.

The argument must be an integer scalar or one- or two-element, integer vector that defines the file for
which you want information. It contains a valid positive tie number and optional valid passnumber. If
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you omit the passnumber, the system assumes it is 0.

Result:
result is a three-row matrix containing information about the history of the file. Row 1 contains the user
number of the file owner and the timestamp of the file's creation in packed form and [ ]ts form.

Row 2 contains the user number and timestamp associated with the most recent change to the file.

Row 3 contains the user number and timestamp associated with the most recent setting of the file
access matrix.

Access:
The file must be tied and the passnumber must match the one in effect. In addition, the operating
system must allow you to read the file. If not, a HOST ACCESS ERROR results.

Example:

'TESTFILE' [ Jftie 1 o [ Jfhist 1
103 2.783508749E15 1984316 1252290  (Created)
199 2.784878374E1519844 1 919340  (Last change)
103 2.783699813E15 1984 318 1756 530 (Access set)

[ ]fhold File Hold

Purpose:
Synchronizes file operations in shared file systems.

Syntax: [ |fhold tieno
[ ]fhold tieno passno

Arguments:
The argument designates the file tie numbers and passnumbers of the files you wish to reserve for
update. If you omit a passnumber, the system assumes it is 0. File tie numbers must be distinct, and
they must designate tied files. The argument is an integer array constructed as follows:

tieno is scalar, vector, or one-row matrix of positive integer file tie numbers, or the first row of a two-
row matrix containing one or more file tie numbers;

passno, if supplied, is the second row of a two-row matrix holding file passnumbers corresponding to
the tie numbers in the first row.

Effect:

Provides an interlock scheme by which multiple users can synchronize file updates. Only one user can
have the interlock at any one time. Each user who executes [ |fhold waits in a queue for a turn to have
the interlock. (Note: [ Jfhold does not lock files; it is a cooperative system. While an interlock is set, the
system delays other users in turn from completing execution of their [ |fhold operations but not from
executing other file operations.)

[ |fhold first releases any current interlocks that you have, and then, when it is your turn, sets an
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interlock on each designated file. The system does not set any interlocks while another user has an
interlock set on any of the designated files; [ ]fhold execution waits until all such other interlocks have
been released.

The system releases all interlocks when the user who set them executes another [ |fhold, exits APL64,
enters immediate execution mode, or signals a strong interrupt. You can release the interlock on an
individual file without affecting other interlocks by untying or retying the file. An empty vector or a one-
or two-row, zero-column matrix releases all interlocks and does not set any. The system does not
release file interlocks when a program stops for quad ([_]) or quote-quad ([]) input. Stopping for input
when files are held can impose long delays on other users and should be avoided except when
necessary.

Note: Because of the limitations of the operating system, the order in which users with contending file
holds are granted access is not necessarily the same as the order in which they requested the file holds.

Access:
The files must be tied, the passnumbers must match the ones in effect, and you must have hold
access. The access code for [ |fhold is 2048.

Examples:
Hold two files, one with and one without a passnumber.

[Jfhold 2 2p27 330 "317232 0 ...

The following example holds a file while the system performs an update.

VFOO

5] A UPDATE DIRECTORY

6] [Jfhold TN

7] ENTRY«<(([Jfread TN,1),[1] NEW)
8] ENTRY [ |freplace TN,1

9] [ ]fhold 0

[
[
[
[
[

\Y

[ ]fi Formatted Input Conversion

Purpose:
Converts a character string to numeric values.

Syntax: result « [ |fi 'data’

Argument:
data is a character singleton or vector to convert.
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Result:

result is a numeric vector formed by taking a character argument and converting it to numbers. The
conversion process interprets the character strings as numbers just as the interpreter recognizes
characters you type from the keyboard in immediate execution mode as numbers. You can use
numerals, the decimal point, the high minus, and the uppercase letter E for scientific

notation. Additionally, [ ]fi converts the normal minus sign to a high minus when it precedes a number
with no space between them. You cannot, however, use the plus sign. Multiple spaces between
numbers are treated as a single space.

A group of characters that is invalid as a number appears as a single zero in result. This function is often
used in conjunction with [ |vi, which verifies the validity of data for formatting. [ ]Jvi returns a Boolean
vector with 1s in the positions where groups of characters represent well-formed numbers, and Os
where they do not.

Examples:

A<'6661.20 .1 314159E5 8,9,10'
[fi A
666 1.2 0.1 3.14159 0
' 2"
2
o[]fi" 2"
1

pLIfi""

[]fi 'ANSWER: 666'
0 666
B—'ANSWER IS 666 LBS."
[]fi B
006660
((viB)/[]fi B
666

0

[ ]findinfiles Interface to .Net FindInFiles method

Purpose:

Performs a string search, locating all occurrences of a character scalar or vector or string scalar or
vector, within files.

Syntax: [ |FindInFiles targetFolder targetText ignoreCase ignoreSubdirectories [fileWildCards]

Arguments:
e targetFolder: The directory path of a file system folder containing files to be considered in the
search, not a file path and not including wild cards
e targetText: Text to find in the contents of the files considered in the search
e ignoreCase: 0/1 or case-insensitive character vector or string scalar ‘False’/‘True’
e ignoreSubdirectories: 0/1 or case-insensitive character vector or string scalar ‘False’/‘True’
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o fileWildCards: Optional file name wild card patterns:
o Character scalar or vector
o String scalar or vector
o Vector of character vectors and string scalars

Result: Character matrix containing the file names, if any, of files containing the targetText. An
exception will be thrown in the specified folder in the 1°t argument does not exist or is not accessible.

Notes:
e The search is carried out using Unicode encoding

e File types: .txt, .csv, .xml, .json and other file types which contain explicit text are supported

Examples:

The c:\test\ folder on the target workstation contains:
&) + | Ci\test

Home Share View

f i1 - -
L\-‘J _J o Cut « = X -—ﬁ L[y Mew item \ﬂ r Open
w. Copy path -Tj Easy access Edit
Pinto Quick Copy Paste Move Copy Delete Rename Mew Properties .
access 7] Paste shortcut to- tow - folder - £ History
Clipboard Organize New Open
< v 4 > ThisPC » 0S(C) » test »
~
*  Name Date modified
7 Quick access
subtest
[ Desktop
= textlxt
‘ Downloads 2 textiet
|= Documents [ xmltxml
= Pictures
source
MK L

4items 1 item selected

The c:\test\subtest\ folder on the target workstation contains:

+ | Ciest\subtest
F Home Share Vie
,
Ay CU

7 Mew item = Open
] X o ]
w. Copy path U Easy access Edit
Pinto Quick Copy Paste Move Copy Delete Rename MNew Properties
access #| Paste shortcut to to - folder - & History
Clipboard Organize New Open
« v 4 > ThisPC » 05(C) » test » subtest
~
[ Desktop ~ MName ~  Date medified
|5 Documents ] textl bt
‘ Downleoads = text2bxt
J’! Music
&= Pictures
m Videos
= OSIC
© v <
2 items

The content of the files:
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[ setect an
Select none
DD Invert selection
Select
v
Type Si
File folder

Text Document
Text Document
XML File

[ setect an

Select none
DD Invert selection

Select

Type Si

Text Document

Text Decument

Search test

No preview available.

Search subtest

Select a file to preview.



| textl.txt - Notepad — O e

File Edit Format View Help
abcde

target Text

par

Ln1, Col1 100%  Windows (CRLF) UTF-8

| text2.tt - Notepad — O >
File Edit Format View Help

Iabn:de

par

Ln1, 100%  Windows (CRLF) UTF-&

o Chtestwmllxml- Notepad++  — O x

Eile Edit 5Search View Enceding Language
Settings Tocls Macre Bun  Plugins Window ?
X

cHHEBERLE s akiae|

B APLE4Settings_JWiedemann_Machine_3xml £E3 = xml1]+ |+

1 EkTAG1>
2 <TAG2>abcde</TAG2>
3 <Tag3=Target Text</Tag3>
4 </TAG1>
Ln:1 C Windows (CRLF)  UTF-28 IMS
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{# APLG4 Project: CLEAR WS _ 0 %

File Edit Session Objects Debug Opticns Help

FRA &[5 =?2¢tDhnH
<p OFindInFiles 'c:Ztest Target Text
c:l\testhtextl.txt
c:\test\xmll.xml
<H OFindInFiles 'c:\test Target Text' 0 1
c:\test\xmli.xml

OFindInFiles 'c:\test Target Text' 1 0
c:\testh\textl.txt
c:htestixmli.xml
c:i\test\subtest\textl.txt

Maan ERINDF¥F.
11

DD el O LT L R e O
Fa

o OFindInFiles 'c:Ztest' 'Target Text' 1 1 '=.txt
10 c:\testitextl.txt
11 OFindInFiles 'c:Ztest Target Text' 1 1 '=.xml
12 c:htestixmli.xml
13i<H OFindInFiles 'c:\folder which does not exist Target Text' 1 1

14 Could not find a part of the path 'c:\F;Lder which does not exist'.
15 [imm] OFindInFiles 'c:\folder which does not exist' 'Target Text' {1 1
LY

Ill | New Row

Ready | |Cmd: Ln: 0 Col: ﬂl |Classic| |Num

[ ]first Return First Item of Array

Purpose:
Returns the first item of an array.

Syntax: result « [ |firstarray

Argument:
array is any array.

Result:
The result is the first item of the argument. If the argument is not already a simple scalar, result is
nested one level less deeply than the first element of the argument (array[1] or 1M array).

Note: At Evolution Level 2, this function is associated with monadic up arrow (). At Evolution Level 1,
this function is associated with disclose (D) used on arrays with more than one item. [ [first returns the
first item of an array regardless of Evolution Level.

Example:

C—'ONE' (2345)
[ Jfirst C

ONE
p [ Jfirst C

3
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[ ]fl Find Last Occurrence

Purpose:

Performs a right-to-left string search, locating the last occurrence or repeated occurrences of a
character scalar or vector within another character vector or string.

Syntax: result « target [[startOffset] endOffset] [ ]fl pattern [mode [repeat]]

Arguments:
target is a character vector or string to be searched in.

startOffset is an optional integer scalar in target at which the search is to begin (left end of the range).

endOffset is an optional integer scalar in target at which the search is to end (right end of the range).
This will be the offset used when only one offset is specified. Note: endOffset is always 1 character past
the end of the desired search range. Because the endOffset is specified as 1 past the end of the range,
this means that the length of the range is always endOffset - startOffset for either [ ]io.

pattern is a character vector or scalar for the system to locate in target. If patternis empty ("), resultis
(0 0) for the non-repeat mode and a shape (0 2) empty array for the repeat modes.

Mode is the search mode and indicates: O=Literal (the default if omitted), 1= RegEx expression, or 2=
Wildcard expression (may contains * and ? chars).

repeat is the repeat mode and indicates: O=return only the first occurrence, 1=return all non-
overlapping occurrences, 2=return all occurrences (including overlapping).

Effect:
The result is either a 2-element vector or a 2-column matrix representing the indices. Indexes are [ io
dependent:

e |tis atwo-element vector if repeat=0 is specified or implied by omission (default). The 1st
element is the offset where the match starts and the 2nd element is the offset where the match
ends (this is the first character AFTER the last character of the match). If a match is not found
the result depends upon [ Jio. For [ Jio=1 we return 0 0 but for [ ]io=0 we return "1 "1. The
length of the match is given by indexes[2]-indexes[1].

e Itis atwo-column matrix if repeat#0 is specified. In this case there is one row for each match
that was found (zero rows if no matches were found). The 1st column is the offset where the
match starts and the 2nd column is the offset where the match ends (this is the first character
AFTER the last character of the match). The length of each match is given by indexes[row;2]-
indexes[row;1].

Refer to [ ]ff for the counterpart to [ ]fl.

Examples (assuming [ Jio=1):

A Set up target string that will be searched
s«'ababababababababa'
s,[.5]ips

ababababa b a b a b a b a
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123456789 10 11 12 13 14 15 16 17
A Find last occurrence of ‘bab’ in target
s Ofl 'bab'
14 17
A Find reverse non-overlapping occurrences of ‘bab’ in target
s Ofl 'bab' 0 1
14 17
10 13
6 9
2 5
A Find reverse overlapping occurrences of ‘bab’ in target
s OfLl 'bab' 0 2
14 17
12 15
10 13
8 11
6 9
L 7
2 5

[ ]flib Library List of Component Files

Purpose:
Produces a character matrix of component files with the .sf extension in a library or directory.

Syntax: result < [ Jflib"
result « [ ]flib 'dir’
result « [ ]flib lib

Arguments:
dir is a directory name;

lib is a library number.

The argument must be empty, a valid path/directory name, or a positive integer that has been
associated with a directory by using [ ]libd or the Libraries choice on the Options menu. If the argument
is empty, the system uses the current working directory.

Result:

The result of [ ]flib is an alphabetic (uppercase Z preceding lowercase a) listing of file names. If you
supply a directory name (with or without the path), the result is a character matrix of file names, left-
justified. The number of columns is the length of the longest file name in the list.

If the argument is a numeric library number, the result is a character matrix that contains one file
identifier in each row. The first ten columns contain the right-justified library number with a space in
the eleventh column; the remaining columns contain the left-justified file name.
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)flib produces the same list of files formatted in multiple columns, without library numbers.

Examples:

[]flib 'C:\APL\FILES'
CONVERT
DATEFILE
XFER
p[]flib 'C:\APL\FILES'
38
[Jlibd '123 C:\APL\FILES'
[]flib 123
123 CONVERT
123 DATEFILE
123 XFER
p[]flib 123
322

Note: The system assumes the default extension (.SF) for component files. Thus, it returns only those
files created with the traditional file functions and those that use the same naming convention. For new
programming, the extended file functions, including [ |xlib, provide more capability and flexibility.

[ ]flock Extended Lock Component File

Purpose:
Lock or unlock a file.

Syntax: [ ]flock tieno operation position length passno

Arguments:
tieno is a positive integer file tie number; it must be an exclusive extended component tie;

operation is a Boolean value: 1 for locking the file, O for unlocking the file

position is a 64-bit integer specifying the beginning of the range to lock (the value of this argument must
be equal to or greater than zero)

length is a 64-bit integer specifying the range to be locked (the value of this argument cannot be
negative)
passno is an optional integer passnumber (If you omit the passnumber, the system assumes it is 0)

Effect:
Locking part of a file prevents other processes from reading from or writing to that part of the file.
Unlocking a file allows access by other processes to all or part of a file that was previously locked.

Access:
The file must be exclusively tied, the passnumber must match the one in effect, and you must have lock
access. The access code for [ |flock is 131072.

Examples:
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[ Jflock2110241
[ Jflock2 010241

[ ]fmt Format Output

Purpose:
Formats character and numeric data into a character matrix. For details on this system function, see the
Formatting Output chapter in this manual.

Syntax: result « 'formatstring' [ ]fmt data
result « 'formatstring' [ |fmt (cdatal),(cdata2)...cdatan
result « 'formatstring' [ |fmt (datal;data2;...;datan)

Arguments:

data, datai are APL arrays; each one can be any non-nested numeric or character array. The right
argument can be one array, a vector of enclosed arrays, or a string of arrays delimited by semicolons
(see the caution below).

formatstring is a character vector that contains phrases to be applied to data, or datal, data2, and so
on. These phrases, shown below, control how the system edits and displays the right argument.

Phrases:
rmAw Character data field
rmEw.s Exponential numeric data field
rmFw.d Fixed point numeric data field
rmG<pattern> Format data by supplied pattern
rmlw Integer numeric data field
TporT Absolute tab position for next field
rXp Relative tab position for next field
r<text> Insert supplied text
where
d = Number of positions after the decimal point (F)
m = Optional format phrase modifier (see below)
p = Position (column number) (T, X)
pattern = Pattern of digit selectors and text characters (G)
r = Optional repetition factor
s = Number of significant digits (E)
w = Field width (A, E, F, 1)

You use commas to separate multiple format phrases for individual data columns within
formatstring. You can repeat a group of format phrases by enclosing it in a pair of parentheses and
preceding the left parenthesis with a repetition factor.

You can use one or a combination of the following modifiers with the phrases shown in parentheses.

Format Phrase Modifiers:
B Blank if zero (F,G,l)
C Comma insertion (F,l)
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Ki Scale argument by 10*i (E,F,G,l)

L Left justify (F,I)

M<text> Negative left decoration (F,G,l)
N<text> Negative right decoration (F,G,1)
O<text> Format zero as text (F,G,)
O<value><text> Format value as text (F,G,l)

P<text> Positive or zero left decoration (F,G,l)
Q<text> Positive or zero right decoration (F,G,|)
R<text> Background fill (A,E,F,G,l)
S<symbolpairs> Symbol substitution (F,G,I)

z Zero fill (F,)

You can use any of the following pairs of symbols to delimit the text in the decorations, background fill,
symbol substitution, and text insertion:
< >
c D
L]
(]
/

~ O

Result: The result is a character matrix of the data formatted as specified.

Caution:

The preferred format for the right argument is a vector of vectors. The semicolon-delimited list is
included for historical compatibility. This format produces the same effect as the original list form
except when all the arrays in the list are simple scalars of the same type. In this case the effect is a
space -consuming row display rather than a column result. To achieve the column result, make one of
the list items a vector.

Examples:

13" [Jfmt 12 3
1
2
3
'13' [ Jfmt (1;2;,3)
123

'15,2F8.1,E12.3" [ |fmt 3 4p112
1 2.0 3.0 4.00E0
5 6.0 7.0 8.00EO0
9 10.0 11.0 1.20EO0

'G<(999) 999-9999>' [ ]fmt 3015645020
(301) 564-5020
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FSTR«<'3A1,<+2000 >,6A1"
FSTR [ ]fmt 1 9p'APLSYSTEM'
APL+2000 SYSTEM

[ ]fn Function name

Purpose:
Returns the name of the currently executing function.

Syntax: result « [ ]fn

Domain:
The result is a character vector containing the name of the function currently executing in a function or
an empty character vector when called from immediate execution.

[ ]Jfnames Names of Tied Component Files

Purpose:
Returns the file identifiers of component files tied with the traditional functions [ ]ftie or [ |fstie. (See
also the extended file function [ |xfnames.)

Syntax: result « [ |fnames

Result:

The result is a character matrix of file identifiers. The rows of result have the same order as

[ Jfnums. [ Jfnames formats result to be as wide as needed; it contains the full path and file names,
unless you have defined libraries. With a library number, the first ten columns contain the right-justified
library number with a space in the eleventh column; the remaining columns contain the left-justified file
name.

Example:

[ Jfnames
C:\APL\WSS\CHAPTER1
A:\TEMP

101 TEMP2

Note: When using the traditional file functions, you are limited in names you can use. For new
programming, the extended file functions provide more capability and flexibility.

[ Jfnedhist Function Editing History

Purpose:
Displays the function editing history.

Syntax: Array with columns: Offset, Removed Text, Inserted Text « 'APL' [ |[FnEdHist fnName

Char[] XML serialization « 'XML' [ |FnEdHist fnName
Char[] Documentation summary “— [ [FnEdHist '?"'
Char[] Documentation summary “— [ [FnEdHist 'Help'
Double #kilobytes in the function editing history « 'KBytes' [ [FnEdHist fnName
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Effect:
Function editing history can be captured as an APL nested array or an XML document using the [ ]FnEdHist
system function. Refer to Function Editor Compare Format & Editing History for additional information.

Examples:
& APLB4: CLEAR WS — O x
File Edit Session Objects Tools Options Help
ERG&DE=2CXDas AR, LU HEE (mw,
F] OFnEdHist '?°
1[0FnEdHist Documentation Summary
2:Array with columns: Offset, Removed Text, Inserted Text =+ 'ﬁpl' OFnEdHist fnName
3i ®“Line termination characters represented by %%
I
5:Array with columns: Offset, Removed Text, Inserted Text =+ 'Rawﬁpl' OFnEdHist fnName
6! “Actual Lline termination characters: OTCNL, OTCLF
7
8:Char[] XML serialization + "¥ml' OFnEdHist fnName

9: * Line termination characters represented by Zamp:#10;Zamp;#13;
10: * Space characters represented by &amp;#160;

11

12 Char[] XML serialization +~ 'RawXml' [OFnEdHist fnName
13: * Actual line termination and space characters: OTcwL, OTCLF, ' !

14

15 Char[] Documentation summary - OFnEdHist '?7'

16

17 #kilo-bytes in function editing history + '"KBytes' [FnEdHist fnName

| | |Hist: Ln: 18 Col: & Ins |Classic]| [ wum | EN_us |
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T APLG4: CLEAR WS = = @ X

File Edit Session Objects Tools Options Help

FREA& [DE=2¢X DS Maa . 0 DEEE_imn w4 .

VAdd10 a x| =
FREA. AP{X@RHE=2CYXDAEIR A A AQce®o@®|inin il i,
0 7+Add10 X
[ Z+10+X
[1:6]
oo Jed V
< o1 OdrQ«apl«"Apl' [OFnEdHist 'Addi0’
2! Offset Removed_Text Inserted_Text
3 0 z
L 1 -
5 2 A
6 3 d
7 4 d
8 5 1
2] 6 0
10 7
8 X
12 9 Gt
13 11 z
14 12 -
15 13 1
16 14 0
17 HiS +
18 16 X
19:807
20
dE= |
Ready | | |Hist: Ln: 11 col: 3% |Ins |Classic| | Num | EN_US
%7 APL64: CLEARWS = = @ X
File Edit Session Objects TJools Options Help
ERL SO0 =2 Do d& A, 0 U EE 0 wm it e,
VAdd10 = x| =
ERQ AUX 88002 naER AR R 0 Q@@ kn il i

0:Z+Addi0 X
B -:0+x

[1:61
<Aoo Jed ¥
<poygd Odr xml<='RawXml' OFnEdHist 'Addio’
21162
Qo3 Onfe 'Encoding' 'UTF8'
4 UTF8
s 'ct\junk\AddiOHistRawXml.xml' [Onfe 'Create' 'ReadWrite' 'ReadWrite'
<|1|.6 xml [Infe 'Append' 'c:\junk\AddiOHistRawXml.xml'
7|
d= |
Ready | | [Histz Ln: 7 col: 6|Ins |Classic| | num | EN_us
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[&f cuuniAdd10Hi: oeml - Notepad: i = [u] X
File Edit Search View Encoding Language Seftings Tools Macro Run Plugins Window 2 + v X
4 9 B 4 b |t g | % x| S1-EEEfhs® @ ERIDEEs av=EOEEET avE=EABAL LN 4 b
[ Add10HistRawXmlxml a]

<?xml version="1.0" encoding="utf-8"2>
§<Dceaslnfo xmins:xsi="http://www.w3.org/2001/XMLSchema-instance" xmins:xsd="http://www.w3. org/2001/XMLSchema">

<listDceas>
<Dceas>
<0ffset>0</Offset>
<RemovedText />
<InsertedText>2Z</InsertedText>
E </Dceas>
=] <Dceas>
<0ffset>1</Offset>
<RemovedText />
<InsertedText>-</InsertedText>
r </Dceas>
<Dceas>
<0ffset>2</0Offset>
<RemovedText />
<InsertedText>A</InsertedText>
o </Dceas>
=] <Dceas>
<0ffset>3</0ffset>
<RemovedText />
<InsertedText>d</InsertedText>
</Dceas>
<Dceas>
<offset>4</0ffset>
<RemovedText />
<InsertedText>d</InsertedText>
</Dceas>
<Dceas>
<0ffset>5</0ffset>
<RemovedText />
<InsertedText>1</InsertedText>
</Dceas>
<Dceas>
<offset>6</0ffset>
<RemovedText />

[T

[
{T}
il

I o e ey Sy

length: 2,056 lines: 87 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8-BOM INS

[ Jfnums Tie Numbers of Tied Component Files

Purpose:
Displays the tie numbers of component files tied with [ ]ftie or [ |fstie.
(See also the extended file function [ ]xfnums.)

Syntax: result « [ |fnums

Result:
The result is a numeric vector of file tie numbers. The tie numbers are in the same order as the file
names that [ |fnames reports; that is, the order in which they were tied.

Examples:

[ Jfnums
273317

'I5,c - 5,22A1" [ |fmt [ |fnums [ ]fnames
27 - C:\APL\WSS\CHAPTER1
33 - A:\\TEMP
17 - 101 TEMP2

Note: When using the traditional file functions, you are limited in names you can use. For new
programming, the extended file functions provide more capability and flexibility.

[ ]frdac File Read of Access Matrix

Purpose:
Reports the current access matrix for an APL component file.
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Syntax: result « [ ]frdac tieno
result « [ ]frdac tieno passno

Arguments:
tieno is a positive integer file tie number;

passno is an integer passnumber.

The argument must be an integer scalar or one- or two-element, integer vector that defines the file for
which you want the access matrix. It contains a valid positive tie number and optional valid
passnumber. If you omit the passnumber, the system assumes it is 0.

Result:

The result is a three-column numeric matrix that contains the file's access matrix. A newly created file
has an access matrix with no rows. For an explanation of the access matrix and access codes, see the
Using Files manual.

Access:
The file must be tied, the passnumber must match the one in effect, and you must have authority to
read the access matrix. The access code for [ |frdac is 4096.

Examples:

[ Jfrdac 33 7655

12304 16059 7566

23405 16063 O

A file with an empty access matrix.
p[ ]frdac 27

03

[ ]frdci File Read of Component Information

Purpose:
Returns information about one component of a file.

Syntax: result « [ ]frdci tieno compno
result « [ ]frdci tieno compno [passno]

Arguments:
tieno is a positive integer file tie number;

compno is an integer component number;
passno is an integer passnumber.

The argument must be a two- or three-element, integer vector that identifies the component for which
you want information. It contains a valid positive tie number, a valid positive component number, and
optional valid passnumber. If you omit the passnumber, the system assumes it is 0.
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Result:
The result is a 10-element numeric vector:

e The first element is the workspace storage needed to hold the component's value, in bytes.

e The second element is the user number of the person who last replaced or appended the
component.

e The third element is the time that the component was last replaced or appended, in a packed-
timestamp form given in microseconds since 00:00, 1 January 1900.

e The remainder is the component timestamp in a seven-element unpacked form (year, month,
date, hour, minute, second, millisecond). The microsecond resolution is maintained for
compatibility with other APL systems. The clock accuracy, however, is one millisecond.

Access:
The file must be tied, the passnumber must match the one in effect, and you must have the authority to
read component information. The access code for [ ]frdci is 512.

Example:

[ Jfrdci 27 1
37121 2.783963338E15 19883 21198580

[ ]fread Read from a Component File

Purpose:
Reads a component of a file and makes it available in the workspace as a variable.

Syntax: result « [ |fread tieno compno
result « [ ]fread tieno compno passno

Arguments:
tieno is a positive integer file tie number;

compno is an integer component number;
passno is an integer passnumber.

The argument must be a two- or three-element, integer vector that identifies the component you want
to make available. It contains a valid positive tie number, a valid positive component number, and
optional valid passnumber. If you omit the passnumber, the system assumes it is O.

Result:
The result is the actual value stored in the file component.

Access:
The file must be tied, the passnumber must match the one in effect, and compno must be a valid
component number. The access code for [ |fread is 1.

Examples:
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[ Jfread 27 1
THIS FILE CONTAINS DATA FOR 1987
CREATED 26 JANUARY 1988.
[ ]fread 27 2
SMALLS, BARRY T. 4856739 6/30/85
A<[ fread 27 3
A
SMITH, KAREN M. 3847384 3/01/86

[ Jfrename Rename Component File

Purpose:

Changes the name and sets the size limit of a component file.

(See also the extended file function [ |xfrename, which supersedes the naming capability of this
function.)

Syntax: ‘fileid’ [ ]frename tieno
'fileid size' [ |frename tieno
'fileid’ [ ]frename tieno passno

'fileid size' [ ]frename tieno passno

Arguments:
fileid is a file identifier

size is an integer that specifies the file size limit in bytes;
tieno is a positive integer file tie number;
passno is an integer passnumber.

The left argument, a character scalar or vector, designates the new file identifier and, optionally, a new
size limit. The new file name must not already exist in the directory. You can specify the fileid in either
path or library form. If you omit both the directory and library number, the system uses the default
directory.

The right argument must be an integer scalar or one- or two-element, integer vector that defines the file
you want to rename. It contains a valid positive tie number and optional valid passnumber. If you omit
the passnumber, the system assumes it is 0.

Effect:

[ ]frename changes the file name to the one specified in the left argument, potentially moving it to a
different directory on the same disk drive. If the file name already exists, the system signals a FILE
NAME ERROR. The result of [ ]fnames reflects the new file identifier. The user who renames the file
becomes the new file owner.

Access:
The file must be exclusively tied, the passnumber must match the one in effect, and you must have
rename access. The access code for [ |frename is 128.

Examples:
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[Jflib "
PRIMES
'PRIMES' [ ]ftie 10
'PRIMENUM' [ |frename 10
[flib
PRIMENUM
'NEWNAME' [ ]frename 10
[ ]libd '101 C:\APL\FILES'
'101 NEWNAME' [ ]frename 10

Note: The system appends the default extension (.SF) to the fileid you provide. Using the traditional file
functions, you are limited in names you can use. For new programming, the extended file functions
provide more capability and flexibility.

[ ]freplace Replace Component

Purpose:
Changes the value of an existing component of a file.

Syntax: value [ |freplace tieno compno
value [ ]freplace tieno compno [passno]

Arguments:
value is the value you want to store; it can be any rank, shape, or datatype;

tieno is a positive integer file tie number;
compno is an integer component number;
passno is an integer passnumber.

The right argument must be a two- or three-element, integer vector that identifies the component you
want to replace. It contains a valid positive tie number, a valid positive component number, and
optional valid passnumber. If you omit the passnumber, the system assumes it is O.

Effect:
Replaces the designated component of the file with a new value. It also updates the component
information ([_]frdci) and file history ([_]fhist).

Replacing a component may change the file size. If the new component is larger than the one it
replaces, the new component may be written at the physical end of the file, leaving the previous size of
the component as wasted space. This is known as an exploding [ |freplace; the amount of wasted space
is reflected in the last element of | ]fsize. You can recover this space by using [ |fdup.

Access:
The file must be tied, the passnumber must match the one in effect, and you must have append
access. The access code for [ |freplace is 16.

Example:
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SpeedDial«[ ]fread 33 10
SpeedDial«SpeedDial,[1] Name extension
SpeedDial [ |freplace 33 10

| ]fresize Resize Component File (Limit)

Purpose:
Resets the file size limit of a component file.

Syntax: size [ |fresize tieno
size [ |fresize tieno [passno]

Arguments:
size specifies the file size limit in bytes; it must be less than 2*32 (4 gigabytes);

tieno is a positive integer file tie number;
passno is an integer passnumber.

The size is the new file size limit in bytes. It must be a positive integer-valued scalar or one-element
vector greater than or equal to the current size of the file. It can also be zero, meaning that the file has
no size limit.

The right argument must be an integer scalar or one- or two-element, integer vector that defines the file
you want to resize. It contains a valid positive tie number and optional valid passnumber. If you omit
the passnumber, the system assumes it is O.

Effect:
Changes the file size limit to the specified value. If size is zero (the default for a new file), the file has no
size limit; it can grow as large as needed, up to the maximum allowable size for component files.

Access:
The file must be tied, the passnumber must match the one in effect, and the user must have resize
access. The access code for [ ]fresize is 1024.

Example:

[ |fsize 27
15094560 1000000

2600000 [ |fresize 27

[ Ifsize 27
15094560 2600000 0

[ ]fsize Component File Size Information

Purpose:
Returns the size limits of a component file.

Syntax: result « [ |fsize tieno
result « [ ]fsize tieno [passno]
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Arguments:
tieno is a positive integer file tie number;

passno is an integer passnumber.

The argument must be an integer scalar or one- or two-element, integer vector that defines the file for
which you want size information. It contains a valid positive tie number and optional valid
passnumber. If you omit the passnumber, the system assumes it is 0.

Result:
The result is a five-element numeric vector that contains the information shown below.
Element Description

[1] The number of the first component in the file.

[2] The number of the next available component.

[3] The physical storage (in bytes) that the file uses, including data, overhead, and access matrix
[4] The size limit for the file as set by the user (a value of zero means no upper limit)

[5] Estimated number of bytes that a file compaction can recover

Caution: [ |fsize, as described here, is specific to this APL64 system; in particular, the elements dealing
with file size may be floating point numbers, which in other APL systems were integers.

Examples:

'PRIMES' [ ]fstie 37
[ |fsize 37
7 5328672 100000 9648

'NEWFILE' [ Jfcreate 13
[ |fsize 13
11105600

[ ]fstac Set Access Information of Component File

Purpose:
Sets the access matrix of a component file.

Syntax: access [ |fstac tieno
access [ |fstac tieno [passno]

Arguments:
access is a three-column integer matrix or a three-element vector containing the values of an access
matrix: user number, operations allowed; passnumber (see the Using Files manual for details).

tieno is a positive integer file tie number;
passno is an integer passnumber.

The right argument must be an integer scalar or one- or two-element, integer vector that defines the file
for which you want to set the access matrix. It contains a valid positive tie number and optional valid
passnumber. If you omit the passnumber, the system assumes it is 0.
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Effect:

Replaces the access matrix for the file. For an explanation of the access matrix and access codes, see
the Using Files manual. The system imposes the new access restrictions on any user the next time that
user ties the file. [ ]fstac may increase the amount of disk storage that the file occupies.

Access:
The file must be tied, the passnumber must match the one in effect, and the user must have the
authority to change the access matrix. The access code for [ |fstac is 8192.

Example:

MAT «2 3p4772490 2 666 100010
MAT [ ]fstac 33
[ Jfrdac 33
4772490 2 666
100071 0O

[ ]fstie Share Tie a Component File

Purpose:

Ties a component file for shared use.

(See also the extended file function [ ]xfstie, which supersedes this function.)

Syntax: 'fileid' [ |fstie tieno
'fileid' [ |fstie tieno [passno]

Arguments:
fileid is a file identifier;

tieno is a positive integer file tie number;
passno is an integer passnumber.

The fileid must be a character vector or singleton that contains the file identifier of an existing file. If
you do not specify the directory or library number, the system uses the default directory. You can tie a
file that has a tilde character (~) in the traditional representation (8.3) of a longer file name.

The right argument must be an integer scalar or one- or two-element, integer vector that specifies the
number by which you will define the file to other functions. It contains a valid positive tie number and
optional valid passnumber. If you omit the passnumber, the system assumes it is O.

Effect:

The file is share tied; more than one user can share-tie a file simultaneously. File ties are "slippery;" that
is, if a file is already tied to one tie number, you can tie that file to the same number or to another
unused tie number without untying the file.

Access:

The file must exist and must not be exclusively tied ([ ]ftie or [ |xftie) by anyone, although it can be
share-tied by others. The user must have some form of access to the file, and the passnumber must
match an appropriate one in the access matrix.
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Examples:

'PRIMES' [ fstie 37
'C:\APLW\FILES\MYFILE' [ ]fstie 22
[Jlibd '12345 C:\APLW\WSS'
'12345 PRINTOUT' [ ]fstie 1 666

Note: The system assumes the default extension (.SF) for the fileid you provide. Using the traditional
file functions, you are limited in names you can use. For new programming, the extended file functions
provide more capability and flexibility. Purpose: Ties a component file for shared use.

(See also the extended file function [ ]xfstie, which supersedes this function.)

[ ]ftie Tie a Component File (Exclusive)

Purpose:

Ties a component file for exclusive (non-shared) use.

(See also the extended file function [ ]xftie, which supersedes this function.)

Syntax: ‘fileid' [ ]ftie tieno
'fileid' [ ]ftie tieno [passno]
[ ]ftie tieno

Arguments:
fileid is a file identifier;

tieno is an available positive integer file tie number;
passno is an integer passnumber.

The fileid must be a character vector or singleton that contains the file identifier of an existing file. If
you do not specify the directory name or library number, the system uses the default directory. You can
tie a file that has a tilde character (™) in the traditional representation (8.3) of a longer file name.

The right argument must be an integer scalar or one- or two-element, integer vector that specifies the
number by which you will define the file to other functions. It contains a valid positive tie number and
optional valid passnumber. If you omit the passnumber, the system assumes it is O.

The optional left argument must be a valid component file identifier.

Effect:

The file is exclusively tied. No other user can tie the file as long as it remains exclusively tied. File ties
are "slippery;" that is, if a file is already tied to one tie number, you can tie that file to the same number
or to another unused tie number without first untying the file.

Monadic [_]ftie takes a tie number as the right argument and returns a two-element integer vector
indicating the file tie state. The value of the first element is the same as the open mode arguments to
the dyadic version of [ |ntie and indicates what the current open mode of the file is. The open mode
values are sums of the following:
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Access Requested Access granted to other users

0 = read access 16 = no access allowed (exclusive)
1 = write access 32 =read access allowed, write access denied
2 = read and write access 48 = write access allowed, read access denied

64 = read and write access allowed

The values are dependent on whether the tie request was for a shared or exclusive tie and whether read
or write access is granted.

The second element indicates if the tie was share tie or an exclusive tie. Share ties show a value of 0,
exclusive ties show a value of 1.

Access:

The file must exist, it must not be tied by anyone else, the user must have the authority to exclusively tie
the file, and the passnumber must match an appropriate one in the access matrix. The access code for
[ ftie is 2.

Examples:

'PRIMES' [ ]ftie 37
'C:\APLW\FILES\MYFILE' [ ]ftie 2
[Jlibd 12345 C:\APLW\FILES'
'12345 MYFILE' [ ]ftie 1

Note: The system assumes the default extension (.SF) for the fileid you provide. Using the traditional
file functions, you are limited in names you can use. For new programming, the extended file functions
provide more capability and flexibility.

[ Jfuntie Untie Component Files

Purpose:
Unties one or more component files.

Syntax: [ ]funtie tieno1 tieno2 tieno3 .. .tienon

Argument:
tienol tieno2 tieno3 . . . tienon are file tie numbers of files you want to untie.

The argument is an integer scalar or vector of possible file tie numbers. Elements of the argument need
not be in use as file tie numbers. An empty vector is permitted as an argument and does not affect any
file ties.

Effect:

The files tied to any of the tie numbers in the argument are untied. This frees the file tie number for
reuse with another file. The system releases any file holds in effect for the referenced files. This
function works on files tied with [ ]xftie and [ |xfstie as well as [ |ftie and [ fstie.

Examples:
The second example unties all tied component files.
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[ ]funtie 33

[ ]funtie ([ Jfnums,[ |xfnums)
p[ |xfnums
0

[ ]fx Function Fix

Purpose:
Defines (fixes) a function from a character matrix (canonical) representation of the function (see the
description of [ ]cr in this chapter).

Syntax: result « [ |fx fnrep

Argument:

fnrep is the character matrix or a nested vector of character vectors (or scalars) that contains the
canonical representation of a function (the result of [ ]cr). The lines of the matrix should not contain
bracketed line numbers, nor should they contain del (V) or del-tilde (¥) other than in comments or
character constants. [ |fx ignores trailing blanks in fnrep.

Result:

If the function definition is successful, result is a character vector that contains the name of the function
defined. If the function definition is not successful because of a poorly formed argument, result is a
numeric scalar that contains the row index of the argument matrix where the system found the first
fault. This value depends on the index origin ([_]io).

Effect:
Defines the specified function in the active workspace unless an error condition occurs. The amount of
available workspace and the number of entries in the symbol table may change.

If the name of the newly defined function corresponds to a local identifier in a currently executing,
pendent, or suspended function, the newly defined function is local to that function and the system
erases the newly defined function when the function in which it is localized completes execution.

If the name of the newly defined function corresponds to the name of an existing function, the system
replaces the existing function and removes any [ |stop or [ |trace settings in the function.

Note: [ |def and [ |fx provide similar capabilities. [ ]def is a more powerful and general tool than
[ ]fx. See the description of [ |def in this chapter for the differences.

Example:

[ ]fx (3 8p'res«testA—1+s10 res<2+A")
test
[ Jvr 'test’
V res<test
[1] A<1+s10
[2] res<2+A
\Y
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test
456789101112 13

[ ]fx 'resetest' '"A—1+s10" 'res<2+A'
test
[ Jvr 'test’
V res«test
[1] A<1+s10
[2] res<2+A
\Y

test
45678910111213

[ Jguid Global Unique Identifier Generator

Purpose:
Returns a character vector containing a new Global Unique Identifier (GUID).

Syntax: result « [ |guid

Result:

result is a character vector, generated by the Windows operating system, which is enclosed in 'curly
braces'. The representation is of a 128-bit integer in the format of 32 hexadecimal digits grouped
according to convention.

Effect:

The [ ]guid system function is used to obtain a character vector containing a new Global Unique
Identifier (GUID). The result may be used as a persistent unique identifier with a high degree of
certainty. For more information see http://en.wikipedia.org/wiki/Globally unique identifier.

Example:

)clear
CLEAR WS

[ Jguid
{A3EE881B-7AB4-4B38-9237-A2846E43EF9A}

[ ]Jevte Get Value Tip

Purpose:
Returns a value tip for an object in the workspace.

Syntax: result & [ ]gvte objectName
result & [scope] [ ]gvte objectName

Arguments:

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

objectName is the name of the function, character variable, or numeric variable for which the value tip

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 120


http://en.wikipedia.org/wiki/Globally_unique_identifier

which will be returned. If no object with the specified name exists or object is an empty character
vector, [ ]gvte returns an empty character vector.

Results:
result is a two-element vector

Element # Description

1 Object type

2 Object name

3 Value tip text
Effect:

The ‘Value tip text’ for an APL64 system variable or programmer-defined variable is a character vector
which when executed will return the value of the variable.

The ‘Value tip text’ for all other APL64 object types is the value tip text produced by the APL64
Developer version when the mouse pointer is hovered over that object.

Examples:

Example 1:

V&'abed' (2 3p16) 1.23 (2 2p[ Ja)
Dgvte& [ |gvte 'V

V= ¢ 3Dgvte _

%% APL64: CLEAR WS (=] — O X

File Edit Session Objects Tools Options Help

FRA&OH=9CXDES MER. | i

4l
4l
L1l

Nl of V«'abcd' (2 3p16) 1.23 (2 2pla)
<P o1 sgvte+[lgvte 'V’

2:Variable

3iv

ik p (b p "abed")(2 3 p 123 45 6)(1.23)(2 2 p "ABCD")
<P 5 V=sdogvte

6:1

7
k3| |
|Ready | | |Hist: Ln: 0 Col: 0| Ins |Classic|  |Num |EN_US |
Example 2:

[Jdef 'Z&FNL;Y' 'Y&23' ' Jgvte "Y" 'Z&Y+100'
Y<'abc'
o[ Jgvte 'Y
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3[ Jstop'FN1'
FN1

D0[ Jgvte'Y'
D1[ Jgvte'Y'

= APLe4: CLEAR WS

== O v

File Edit Session Objects Tools

FRY &5 =92y DnE

Options

Help

=
-9
-y

Debug: FN1[3] * 4

5 State Indicator 4=

1l

Ll

0iZ«FN1;Y
1iY+23

2 o[lgvte "Y"
3:1<Y+100

O

1 | B IR IR A A

< FN1[3]1*
." [lmmediate Execution]

il

S

Odef '"Z<FNi:Y'

G2
-
=
[

¥+'abc'
o[gvte 'Y
ariable

Gl

W = =

p "she"
30stop'FNL'

w

: FN1
10iVariable
11:Y
12: 23
13:FN1[3]
<1 >00gvtie'Y"
15iVariable
16:Y
17:3 p "abc"
< 18 21[lgvte'Y’
19iVariable
20:Y
21 23

'Y<23'

"a[gvte "Y""' 'ZI<Y+100"' A

k3|

|Suspended (Callbacks d.. | | [Hist: Ln: 22 Col: 6|1Ins |Classic|

| Num | EN_US |
il
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Example 3:

[ ]def 'Z&Add10 X' 'Z* < 10+X'
D[ Jgvte 'Add10'

o[ Jgvte '[ Jio'
BT APL64: CLEAR WS — e =

File Edit Session Objects Jools Options Help
FREMH & [ 2 C ¥ i i

Déﬂdef "I+Addi10 X' "ZIx<10+X'
1 o[lgvte 'Add10’
2 20gvte 'Dio’

[#%]

Odef 'Z<Addi0 X' 'ZIx<10+X'
Addio
o[gvte 'Addio’
8:Function
9:Add10
10iv Z+<Addi0 X
<11 o[gvte 'Oio’
12:System
13ivariable [IO
14 1

SBBEBDD

X
5
6
7

A

| | |Wist: Ln: 15 Col: 6| Ins [Classic|  |Num | En_us) |

Example 4:

If multiple object names are included in the right argument of [ |gvte, the APL64 interpreter will identify
the left-most name as target object name.

[ Jgvte'] ]a'
[ ]Jevte'[ ]a[ ]save'
[ Jgvte'[ IxI[ ]a] ]save'
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[l APL64: CLEAR WS = — O %

File Edit Session Objects Tools Options Help

FRUd & D5 =9 i i i.

System function [OXL

A 0 OgvtE'Oa’
1! System function [JA
< 2, OgviE'Oallsave’
3; System function [A
SO OgvtE'Ox0a0save’
5
6]

Iu |

| Ln: & Col: 6|In5|CLassic| |Num||

| Jidlist Identifier List

Purpose:
Returns a character matrix of the names of functions, variables and/or labels in the active workspace.

Syntax: result & [ Jidlist class
result < [letters] [ Jidlist class
result & [scope [ Jidlist class

Arguments:

class is the type of identifier, where 1 = functions; 2 = variables; and 8 = labels. You can use the sum of
the appropriate values to obtain a combination of types;

letters is an optional character scalar or vector that specifies the first letters of the names you want to

select;
scope is an optional numeric argument that specifies the scope at which names are interpreted, where

= local (default); and 0 = global.

Result:
The result is a character matrix of names with the rows in alphabetical order. If you specify letters, the
system returns only those names starting with the designated letters.

Note: [ Jidlist and [ ]nl provide similar capabilities, but they use different classification codes as
arguments. See the description of [ ]idloc below for a listing of the differences.

Example:
List all functions that begin with T, U, or V.

'TUV' [ Jidlist 1
TRI
VALIDATE
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[ ]idloc Identifier Localization

Purpose:

Returns the local and global classifications of functions, variables, and/or labels. This function is useful
primarily for debugging while one or more functions are pendent on the stack. You can also use it under
program control to determine the existence of an identifier.

Syntax: result < [ Jidloc 'idlist'

Argument:

idlist is a list of the names of functions, variables and/or labels for which you want information. It can
be a character vector that contains the names separated by one or more blanks or a character matrix
with one name in each row.

Result:

The result is a numeric matrix with one row for each identifier named in idlist. The matrix has one
column for each function in the state indicator, progressing from the most local to the most global in
increasing column order. The last column contains the global classifications. The values in the last
column are always non-negative.

Values that the system can return for [ Jidloc identifiers are shown below.

Value Classification
"1 Not localized at this level
0 Localized with no assigned value at this level or globally undefined.
1 System, user-defined, or associated function
2 System or user-defined variable with value
8 Label

Note: [ Jidloc and [ ]nc provide similar capabilities, but they use different classification codes. Other
differences include the following.

e [ Jidloc returns all local and global classifications; [ |nc returns only the locally active
classifications of the identifier.

e [ Jidloc returns a more informative classification code than [ ]nc.

e [ Jidloc accepts either a character matrix or a character vector; [ |nc accepts only a character
matrix as an argument.

e [ Jidlist returns a result consistent with [_Jidloc; [ ]nl returns a result consistent with [ ]nc.

e [ |ncaccepts an ill-formed identifier name; [ Jidloc produces a DOMAIN ERROR.

For maximum portability to other APL systems, use [ |nl and [ ]nc (which are part of standard APL); for
more specific information, use [_Jidlist and [_Jidloc (which are APL64 standard features).

Example:

This example shows that A is undefined (0) in the most local environment (TRI), where it is localized, but
it has not been defined by assigning it a value. In the environment of TEST, A is defined as a label (8). A
has no global definition (0).
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)sinl

TRI[1] * N A

TEST[1] A
[Jidloc 'AN TRI

080

2710

1711

[ ]Jinbuf Set the Character Input Buffer

Purpose:
Specifies or empties the contents of the character input buffer.

Syntax: [ Jinbuf 'chars'
style [ ]inbuf'chars'

Arguments:

chars is a vector of characters or strings you want to insert into the buffer. You can include [ Jtenl to
represent an Enter keyboard action. If the vector contains more characters than the input buffer can
hold, a LIMIT ERROR occurs.

style is an integer with a value between 1 (the default value) and "1. If you omit the left argument, or if
the left argument is 1, the system inserts the keystrokes before the current contents of the buffer. If the
left argument is zero, the right argument replaces the previous contents of the buffer; the system
discards any previously typed or inserted keystrokes. If the left argument is "1, the system inserts the
keystrokes after the current contents of the buffer.

Effect:
Puts the characters of the argument into the input buffer. The system uses these characters when it
next looks for input, as if you had typed them on the keyboard.

The system function [ ]sys[33] controls the behavior of the input buffer when an error is signaled or
evaluation errors in quote-quad or quad input.

Examples:
Upon an error, change the workspace name to prevent saving over the original copy with a )save
command.

|Oelx<'0 Oinbuf ")WSID PROBLEM", Otcnl ¢ [Odm' |

[ ]it Interpreter Tuning

Purpose:

Used for various unrelated experiments, measurements, and queries in the 32-bit APLNow32
interpreter. [ Jitin APL64 is provided for compatibility with APL+Win but that it is largely deprecated
and most of the operations don't pertain to or affect the APL64 computational environment in any way.
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Syntax: result & [ ]it name
name [ Jitvalue
name [ ]it"

Arguments:
value is any appropriate value, where "appropriate" depends on the name chosen. If you prefix name
with a question mark (?), a description of it will be returned.

name is any valid argument to the command (others give a Domain Error). name can be one of the
following values:

wsAllocMode
wsAllocsPerMerge
wsAllocsPerPack
wsAllocsPerResize
wsMergeMode
wsResizeExcessFree
wsResizeExcessMax
wsResizeExcessMin
wsResizeExcessUsed
wsResizeMax
wsResizeMin
wsSlackMode
wsSlackSize
wsSplitsPerPack
wsStatistics
wsUsage

Value Description

AuditRefcounts Audit object reference counts (System Failure for problems)

AuditRefcountsC Audit object reference counts (cleans up problems)

AuditRefcountsS Audit object reference counts (report problems without cleaning)

Dump Generate system debug dump.

IR Returns Internal Representation (IR) of function named by right

MaxAlloc Returns two-element vector indicating the maximum size object that can
be allocated

SymbolTable Returns a matrix of information about the symbol table

TraceClear Clears and/or resize Tracelog buffer.

Tracelog Display current TracelLog buffer.

TraceMark Place a #MARK in the TracelLog buffer.

WsFrisk Force immediate workspace frisk - detects inconsistent internal state

WsMerge Force immediate workspace merge - partial freespace consolidation

WsPack Force immediate workspace pack - complete freespace consolidation

WsResize Force immediate workspace resize - commits memory

Set or query the memory allocation mode.

Controls how often memory is merged (allocs per merge)
Controls how often memory is packed (allocs per pack)

Controls how often memory is resized (allocs per resize)

Merge mode

Memory resize factor (percent of free-space to commit in excess)
Maximum excess memory commit size (bytes)

Minimum excess memory commit size (bytes)

Memory resize factor (percent of used-space to commit in excess)
Maximum memory commit size (bytes)

Minimum memory commit size (bytes)

Slack mode

Initial size of catenation slack space

Controls how often memory is packed (splits per pack)

Returns a vector of workspace memory management statistics
Returns a matrix of workspace memory usage statistics

Result:

The result is dependent of the value of name.
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Remarks:
The features of [ ]it operate on the associated APLNow32 workspace (owned by the 32-bit process) but
this workspace doesn't contain any functions or variables.

Example:

CLEAR WS
[ ]it 'wsUsage'
2145648640 12288 7548 2145641060 0 02147483648 12288 012288
964755456 0 0 963706848 1048576 4096 587530240 04096 4096

[ ]ité4 APL64 Interpreter Tuning

Purpose:
Used for various unrelated experiments, measurements, and queries in the interpreter.

Syntax: result < [ ]it64 name
name [ ]it64 value
name [ |it64"

Arguments:
value is any appropriate value, where "appropriate" depends on the name chosen. If you prefix name
with a question mark (?), a description of it will be returned.

name is any valid argument to the command (others give a Domain Error). name can be one of the
following values:

Value Description
Crash Intentionally crash system
DamageMismatch Intentionally damage an Aval by storing Value that doesn't match
DamageNelm Type
DamageNulls Intentionally damage an Aval Nelm
DamageShape Intentionally damage an Aval by planting null elements
DamageType Intentionally damage an Aval Shape
DamageValue Intentionally damage an Aval Type
ExecuteCache Intentionally damage an Aval Value
GClatency Query or set the code block cache size limit (see Note 1)
MemPool Query or set GCLatency mode
NS Query or set memory pooling (see Note 2)
RefCount Query Native State
TuneDS Returns RefCount info about an array
Tune Dyadic Scalar Primitive Functions (see Note 3)

Note 1: This setting controls how many recent code blocks are cached. The default is 100
with a max of 100000. Set the limit to O to suppress execute caching.

Note 2: The default setting is 1, enabled. This setting controls when memory pooling is in effect to
increase performance in situations where similar sized arrays are created and reused. But resulting in
significant memory usage. Set this to 0 to suppress memory pooling.
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Note 3: This setting controls when to apply the native-code and standard algorithms for optimizing
system performance for the arithmetic functions (+ - x +). The default threshold value is 100 elements
with a max of 12000000000.

Result:
The result is dependent of the value of name.

Example:

[ ]it64 "?NS'
Query Native State
res « [ |/IT64 'NS'
[ ]it64 'NS'
Loaded: C:\Program Files\APLNowLLC\APL64\APLNow.X64.dll

[ ]lc Line Counter

Purpose:
Returns the current value of the execution line counter

Syntax: result < [ ]lc

Result:

The result is a numeric vector of line numbers from the state indicator, beginning with the most local. It
does not include any values that correspond to callouts, callbacks, or the execute ( ¢ ), quad ([ ]), or user
command processor (]) symbols that appear in [ ]si or )si.

Example:
Although [ ]lc returns only line numbers, you can use it in the expression - ]Ic to resume a stopped or
interrupted execution.

[ si
TRI[2]*

EXAMPLE([3]

[lc
23

-] Jlc
[ ]I List of Characters in an APL identifier

Purpose: Returns all characters that can be part of an APL identifier.

Syntax: chars « [ ]l

Result:
chars is a character vector.

Example:
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Ll

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789A A _

[ ]Jlcase Convert Uppercase to Lowercase
Purpose: Converts uppercase characters to lowercase characters.

Syntax: res « [ |lcase rArg

Argument:
arg is any APL64 value. The character or string elements of arg will be converted to lower case. Non-
text elements of arg will not be modified in res.

Result:
res has the same data type, rank and shape as rArg

Remarks:
[ ]lcase replaces the assembler function LOWERCASE in the ASMFNS.w3 workspace in APL+Win.

[ ]lcase uses the .Net String.ToUpperInvariant method.

Example:

[ ]lcase "This iS APL' «<ABCDE»

[ Jlcase (2 3p[_]a) 'ABCD' 'DEF'

(10 10p[ JAL)=[ Jlcase 10 10p[ JA

'w'=[ Jlcase 'Q'

'abc’' (110) 'xyz'=[ |LCASE 'ABC' (110) 'xyz'

' APLB4: CLEAR WS — O x

Eile Edit 5Session Objects Tools Options Help

FRd&[H=2CXDBE AAR
<o Oicase 'This iS5 APL' «ABCDE»

- - - -

1! this is apl abcde
<l 2 O1case (2 3p[a) 'ABCD' 'DEF'

3 abc abcd def

4 def
<H 5 (10 10p0AL)=01case 10 10p0A

61
Qo7 'w'Z[01case 'Q°

81
9 'abe' (110) 'xyz'=S[LCASE 'ABC' (110) 'xyz'
k3] |
\Ready | | |Wist: tn: 11 col: 6|Ins |Classic| | Num |EN_us |
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[ ]lib Library List
Purpose:
Returns a character matrix of file and directory names in the specified library.

Syntax: result < [ ]lib"
result & [ ]lib 'dir'
result & [ ]lib lib

Arguments:
dir is a fully qualified path name;
lib is a library number.

The argument must be empty, a valid path, or a positive integer that has been associated with a
directory by using [ ]libd or the Libraries choice on the Options menu. If the argument is empty, the
system uses the current working directory.

Result:

The result is a character matrix that contains an alphabetic (uppercase Z preceding lowercase a) listing
of file names or subdirectory identifiers contained in the specified directory. Subdirectories are marked
by a backslash (\) character following the name. The number of columns in result depends on the
longest name in the list. If the argument is the empty vector, the system uses the current working
directory.

Examples:

[Jlib 'C:\WSS'
DATES.WS
SERXFERWS
UTILITY.WS

[Jlibd '12 C:\WSS'

[Jlib 12
DATES.WS
SERXFER.WS
UTILITY.WS

[ ]libd Define Library

Purpose:
Associates a library number with a directory.

Syntax: [ Jlibd 'libdefn'
result <[ |libd libno
[ Jlibd 'libno'
Arguments:
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libdefn must be a character vector that contains both a library number and the path, separated by at
least one space. The library number should be an integer numeral (in character form) and the path
should be a directory identifier.

libno can be either an integer scalar or a numeral character string, with strikingly different results.

Result:

When the argument is numeric, [ ]libd returns a character vector that contains the path name
associated with the number. When you provide a character argument, [ ]libd does not return an explicit
result.

Effect:

When you provide the library number and the directory designation as a character argument, the
function equates the library number with the directory specified by the path. The path does not need to
exist at the time the system executes [_]libd, but it must exist when the library number is used. If the
name is ill-formed or the library does not exist, the system displays a LIBRARY NOT FOUND message
when you attempt to use the library definition.

The result of [ ]libs changes when you establish an association; you can use the number in workspace
and file names, and you can use the number to query the contents of the directory. If the library
number was defined previously, the new definition replaces the previous one.

If you enclose the library number in quotes or otherwise provide it as a character argument, the
function deletes the existing association between that number and the directory.

Examples:

[ ]libs
1 C:\APL

[Jlibd '11 C:\APL\WSS' o [ ]libs
1 C:\APL
11 C:\APL\WSS

[ Jlibd 1
C:\APL

[libd '1"
[ Jlibs
11 C:\APL\WSS

[ Jlibs Library to Directory Correspondence

Purpose:

Lists the defined APL libraries and the directories to which they correspond. You can use a library
number in workspace and file identifiers, and you can use the number to query the contents of the
directory.
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Syntax: result & [ libs

Result:

The result is a character matrix with one row for each defined APL library. Each row shows a library
number and the directory to which it corresponds. If you have not defined libraries, the result is a zero-
row matrix.

You can associate libraries and paths by using [ ]libd or by selecting the Libraries choice on the Options
menu. The libraries listed in [ ]libs are not guaranteed to exist. If you attempt to access or create a file
or workspace in a library that corresponds to a directory that the system cannot locate, the system
returns a LIBRARY NOT FOUND error message.

Examples:

Olibs
1 C:\APL\
11 C:\APL\OLD WORKSPACES

[ Jljust Left Justify

Purpose:
Returns the character elements in an array or string left justified.

Syntax: result « [ ]ljustarray

Arguments:
array is character array or scalar or string.

Results:
The result is the character elements in the array or string left justified.

Effects:
The [ ]ljust system function will not throw a DOMAIN ERROR exception for a right argument that is not
appropriate for [ ]ljust and instead will return the right argument modified if possible.

Examples:

O«heading«2 15p' First
Name Last Name'
First Name
Last Name
Oljust heading
First Name
Last Name
Oljust (1 2 ' XY') 2.34 ' AB'
1 2 XY 2.34 AB

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 133



[ ]load Load a Workspace

Purpose:
Replaces the active workspace by loading a designated workspace.

Syntax: [ ]load 'wsid'

Argument:

wsid is a character scalar or vector that specifies the workspace to be loaded. The system assumes the
default extension (.ws64). (You can use the file extension .w3 to load an APL+Win workspace.) If you
omit the directory name or library number, the system uses the default directory.

Effect:.

The specified workspace becomes the new active workspace, [ wsid changes, and the system executes
the latent expression ([ ]Ix). [ ]qgload and [ |xload provide a similar capability. [ ]gload does not display
the SAVED message; [ |xload does not execute [ ]Ix.

Example:

[Jload "TESTWS'
“2 TESTWS.ws64” LAST SAVED 01/22/2021 12:27:39 PM

[ Jlock Lock Defined Functions

Purpose:
Locks one or more functions; the system allows no one to edit a locked function.

Syntax: result « [ ]lock 'fnlist’

Argument:
fnlist is a list of function names, either a character matrix with one name in each row or a character
vector that contains function names separated by blanks.

Result:
The result is a character matrix of requested function names whose definitions cannot be locked. If all
the requested names are locked, result is an empty matrix with shape 0 0.

The system locks only the most local definition of a function. The system does not lock functions that
are shadowed by more local use of the same name. Locking a function also removes any stop or trace
settings it may have (see the descriptions of [ |stop and [ ]trace in this chapter).

If you attempt to open a locked function, the system returns a LOCKED FUNCTION ERROR: Cannot edit
locked function function_name error message.

Warning:
Locking a function is not reversible. Save an unlocked source version of any function that you lock.

Examples:
The last example locks all the functions in the active workspace.
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p[_Jvr "TRI'
72

p[ Jer "TRI'
332

[ Jlock "TRI'

p[_Jvr "TRI'
0

p[ Jer "TRI'
00

[ Jlock [ |nl 3

[ ]log Write to OS-dependent Event & Programmer-specified Log Files

Purpose:
Writes programmer-specified information to the operating system-specific Event Log or a log file.

Syntax:
result < '?' [ Jlog anyRightArgument

Returns a character vector containing the full path to the programmer-specified log file, if any. If no
programmer-specified information has yet been written to the programmer-specified log file in the
current APL64 instance, ""

is returned.
result < ‘Config’ [ ]log propName
Returns a character vector containing the value of the [ ]log property specified by propName

result & ‘Config’ [ ]log propName propValue

Sets the value of the [ ]log property specified by propName with the value specified by propValue and
returns a character vector containing the value of the [ ]log property specified by propName prior to
its update.

result < (LogFileOptions EventLogOptions) [ |log data
Based on the LogFileOptions element of the left argument of [ log, the right argument is formatted

and written to the programmer specified log file.

Based on the EventLogOptions element of the right argument of [ ]log, the right argument is
formatted and written to the operating system-specific event log file.

[ ]log Configuration Properties:
The [ ]log configuration properties are specific to an instance of APL64 and are not retained in the APL64
xml-format configuration file.

CurrentLogFileName: APL64 character vector
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This is a read-only property which is constructed when [ ]log is used to write data to the programmer-
specified log file. The components of the CurrentLogFileName property value are the LogFilePath,
Application Name and LogFileName property values.

LogFilePath: APL64 character vector

This property is the base path for the programmer-specified log file which may be prefixed to the
programmer-specified LogFileName property value when the LogFileName property value begins with “.”.

The default value is operating system specific, e.g. ‘C:\ProgramData\’ for Windows. This property value
may be specified by the APL64 programmer provided that the current workstation user has read/write
access to the resulting programmer-specified log file.

ApplicationName: APL64 character vector

e This property value may be appended to the LogFilePath property value and included in the
programmer-specified log file name. The default value for the APL64 Developer version is [ |DEVCAP,
e.g. ‘APL64’. The default value for an APL64 runtime version is the name of the runtime executable.
This property value may be specified by the APL64 programmer provided that the current workstation
user has read/write access to the resulting programmer-specified log file.

e Used as the ‘event source name’ when [ |log is used to write programmer-specified data to the
operating system-specific log file.

LogFileName

The filename of the programmer-specified log file. The default value is ‘.Log\Debug\Debug-*.log’. This
property value may be specified by the APL64 programmer provided that the current workstation user
has read/write access to the resulting programmer-specified log file.

When the programmer-specified log file name is used by the [ Jlog system function, an “*’ in the
LogFileName property value will be substituted with the current UTC date and time in the format:
‘YYYYMMDDhhmmssttt’'.

If the LogFileName property value begins with ‘', the programmer-specified log file path will be the
concatenation of the LogFilePath property value, the ApplicationName property value and the
LogFileName property value. For example: ‘c:\Program Data\APL64\Log\Debug\Debug-
20210401051033000.log’.

This property value is operating system-dependent and it is up to the APL64 programmer to provide the
appropriate value according to the operating system of the target workstation. The default value is
appropriate for the Windows operating system.

Examples:
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File Edit Session Objects Options Help

FRYB D02 s Do Man. ! G G Elm [ [ [ (4 ) T 38

0 i} Config' [OLOG 'CurrentLogFileName' aSame as '?'[LOG
1 | Config' [OLOG 'ApplicationName'

2 | Config' [OLOG 'LogFilePath'

3| Config' [OLOG 'LogFileName'

b | X+'7'0LOG

5 | Oor ¥|

6 a4l pX

7

8 APLG6Y

9 C:\ProgramData

10 -Log\Debug\Debug-*. log

11 82

i2 i}

13 K Config' OLOG 'CurrentlLogFileName' 'c:\myPath\mylLeg.log' aCannot be set directly, use the other properties
i | Config' OLOG 'ApplicationName' 'MyApp

15 | Config' [OLOG 'LogFilePath' 'c:\MyPath

16/ 4] Config' [OLOG 'LogFileName' 'mylog.Log

17

i8 APLG6Y

19: C:\ProgramData

20 -Log\Debug\Debug-*. log

21 <8 Config' OLOG 'CurrentLogFileName'

22 | Config' OLOG 'ApplicationName'

23, | Config' [LOG 'LogFilePath'

24 4l Config' OLOG 'LogFileName'

25

26 MyApp

27 c:\MyPath

28 mylLog.Log

II| ||NewRow|
Ready || |Hi5t: Ln: 5 Col: 11| |Classic| |Num

LogFileOptions:
LogFileOptions is a three-element vector:

e lLogEntryAction:
o ‘Append’: A new log entry will be appended to the file with name CurrentLogfileName
o ‘Update’: The data in the right argument of [ ]log will be added to the most recent log entry
in the file with name CurrentLogFileName
o ‘NA’: No data will be written to the programmer-specified log file.
e ReturnCurrentLogFileName
o 0:The CurrentLogFileName will not be returned by the [ ]log system function
o 1:The CurrentLogFileName will be returned by the [ ]log system function
o CloseCurrentLogFile

Boolean value indicating if the current programmer-defined log file will be closed after writing the
current data.

o 0:The file with the name CurrentLogfileName not be closed and will continue to be used by
future uses of the [ ]log system function.

o 1:The file with the name CurrentLogfileName will be closed and future uses of the [ ]log
system function will use a file defined by the current values of the LogFilePath,
ApplicationName and LogFileName.

If LogFileOptions is APL64 programmer-provided as 9, these default values apply:

e LogEntryAction: Append
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e ReturnCurrentLogFileName:
o CloseCurrentLogFile: 0

LogFileOptions Examples:

e ((‘NA’ 0 0) EventLogOptions) | ]log data
o Do not write a log file entry
o Do not return the CurrentLogFileName
o Do not close the current log file
e ((‘NA’ 1 0) EventLogOptions) | ]log data
o Do not write a log file entry
o Return the CurrentLogFileName
o Do not close the current log file
e ((‘NA’ 1 1) EventLogOptions) | ]log data
o Do not write a log file entry
o Return the CurrentLogFileName
o Close the current log file
e ((‘Append’ 0 0) EventLogOptions) [ ]log data
o Append a new log file entry to the current log file
o Do not return the CurrentLogFileName
o Do not close the current log file
e ((‘Update’ 1 1) EventLogOptions) [ ]log data
o Add the formatted data to the most recent entry in the current log file
o Return the CurrentLogFileName
o Close the current log file
e ((‘Append’ 0 1) EventLogOptions) [ ]log data
o Add the formatted data to the most recent entry in the current log file
o Do notreturn the CurrentLogFileName
o Close the current log file
(8 EventLogOptions) [ ]log data
o Use default values of LogFileOptions

EventLogOptions
EventLogOptions: is a four-element vector:

e EventLogEntryAction:
o ‘Append’: A new log entry will be appended to the OS-specfic event log file
o ‘NA’: No data will be added to the OS-specfic Event log file

e EventSeverityCode:
o ‘Info’: The OS-specfic event log file entry will be marked as information
o ‘Warn’: The OS-specfic event log file entry will be marked as warning
o ‘Error’: The OS-specfic event log file entry will be marked as error

= ‘Fatal’: The OS-specfic event log file entry will be marked as fatal error

e EventLogCategoryld: Integer, default 0
e Eventld: Integer, default 0
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If EventLogOptions is APL64 programmer-provided as €, these default values apply:

e EventLogEntryAction: NA
e EventSeverityCode: Info
e EventlLogCategoryld: 0

e Eventld: 0

EventLogOptions Examples:

e (LogFileOptions (‘Append’ ‘Info’ 1 1000)) [ Jlog data
o Append a new event to the event log
o The new event has:
=  EventSeverityCode: Info
= EventlLogCategoryld: 1
= Eventld: 1000
(LogFileOptions (‘Append’ ‘Warn’ 2 2000)) [ |log data
o Append a new event to the event log
o The new event has:
= EventSeverityCode: Warn
= EventlLogCategoryld: 2
= Eventld: 2000
(LogFileOptions (‘Append’ ‘Error’ 3 3000)) [ ]log data
o Append a new event to the event log
o The new event has:
= EventSeverityCode: Error
= EventlLogCategoryld: 3
= Eventld: 3000
(LogFileOptions (‘Append’ ‘Fatal’ 3 3000)) | ]log data
o Append a new event to the event log
o The new event has:
= EventSeverityCode: Fatal
= EventLogCategoryld: 3
=  Eventld: 3000
(LogFileOptions 9) [ ]log data
o No event added to the event log
(LogFileOptions (‘NA’ ‘Info’ 0 0)) [ ]log data
o No event added to the event log
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Formatting of the Right Argument of [ ]log:

Each new line of formatted data from the right argument is output into the file as a CR+LF pair. This
happens for  output data that is delimited as the row of a matrix right argument or by [ Jtenl, [ ]tclf, or

[ Jtenl+[ ]tclf pair.

The data is in Unicode format.

If a custom event source, other than one built into APL64, it should define one field (via %1 notation) into
which the formatted content of the right argument is written.

Each new line of formatted data from the right argument is output into the file as a CR+LF pair. This occurs
for output data that is delimited as the row of a matrix right argument or by [ Jtenl, [ ]tclf, or [ Jtenl+[ ]tclf
pair.

[ Jav[[ Jio] is translated to '§' (null characters in the event message mark end of string).

Microsoft Windows places a restriction on including %n such as %1, %2, in the string value (this refers to
the right argument of [ ]Jlog. The APL programmer must avoid using these character sequences when
logging message to the Windows Event Log.

The APL executable statement ('E' [ ]log 'Bad%1idea') causes the (Bad Bad Bad Bad %1 idea idea
idea idea) message text in the event log.

The string recursively references itself (because the message string from APL is passed as %1 to
Windows). Fortunately, Windows stops recursing after 4 iterations! There is no way around this
unfortunate Windows-imposed restriction (you cannot even use double-% such as %% to work
around it). Be careful when formatting IPv6 address strings since they can contain %n codes.

The maximum length message that Windows allows to be logged is 32K (according to documentation).
However, in practice the true limit is around 31900 bytes. If too long a string is passed to Windows, it
simply fails to write anything to the event log. APL64 truncates any output in excess of length greater
than 31900 to avoid complete failure if longer strings are passed to Windows. If this restriction is smaller
on other operating systems, the built-in 31900 limit imposed by APL64 might be too large and the function
will fail. Itis up to the APL programmer to limit excessively so they can be logged to the operating system-
specific event log.

Action of [ ]log
Each entry written to the debug log file has a timestamp line included in the file before the data. This
timestamp line is prefixed and suffixed by CR+LF pairs.
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The timestamps are UTC which does not vary as a function of the local time zone.

All data from the right argument written to the Windows Event Log or to the debug log file is "normalized"
to make it readable by standard Windows editor applications. This involves translating all [ ]av characters
to their Unicode representation. In addition, newline characters are normalized to CR+LF pairs. This
means that when your output contains a [ ]tenl, [ Jtclf, or [ Jtenl+[ Jtclf pair, these are all transformed
into a CR+LF pair in the output.

Any [ Jtcnul characters that exist in the right argument of [ Jlog are converted to the character "§" before
writing to the Windows Event Log. This is necessary because nulls indicate end of string to Windows and
any characters in the message following them would not be written to the event log. This transformation
does not occur when writing to the debug log file.

[ Jmathnet Interface to MathNet toolkit

Purpose:

An interface to the MathNet.Numerics.LinearAlgebra toolkit. To learn more about [ |mathnet in the
APL64 Developer version go to Help | APL Language | Using [ |[MATHNET.

[ Jmatrify Convert Delimited Segmented String to Matrix
Purpose:
Converts a delimited segmented string into a character matrix.

Syntax: charmat « [ |matrify 'segstring'
charmat « [delimiter] [ |matrify 'segstring'
Arguments:

The optional left argument, enclosed in quotes, specifies the delimiter for the segmented string. The
delimiter can also be a vector. However, adjacent delimiters are treated as a single delimiter. The
default value is a blank space.

The right argument is the segmented string you want to segment.

Effects:
The [_]matrify system function will not throw a DOMAIN ERROR exception for a right argument that is
not appropriate for [ Jmatrify and instead will return the right argument unmodified.

Example:
Omatrify '/ A/ BBB// CcCCCC/DDDDDD/"
/
A/
BBB//
ccccc/pbbobb/
"/' Omatrify '/ A/ BBB//
cccec/pboboo/ !
A
BBB
ccccece
DDDDDD
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Omatrify <, 'X'
X
((110) (3 1p'abc') (2 3p0a)) = ',
Omatrify (110) 'a,b,c' (2 3p0a)
1

[ Jmattoss Convert Matrix to Segmented String

Purpose:
Converts a character matrix to a segmented string.

Syntax: segstring « [ ]Jmattoss 'charmat’
segstring < [delimiter] [ Jmattoss 'charmat’
Arguments:

The optional left argument, enclosed in quotes, specifies the delimiter for the segmented string. The

default value is [ ]Jtenl.
The right argument is the character matrix you want to segment. [ |mattoss removes trailing blanks as

it converts each row to a segment.

Remarks:
[ ]mattoss is the replacement for the assembler function MATtoSS in the ASMFNS.w3 workspace in

APL+Win.

Example:

CM2
AA
BBBB
Ccccce
DDDDDDDD

pCM2

"x' [Omattoss CM2
* AAx BBBBx CCCCCCxDDDDDDDD

[ ]Jmf Monitor Function

Purpose:
Sets and unsets the monitoring of the time consumed during execution of selected functions and
returns data about the relative amount of time consumed by each line of those functions. You cannot
set or unset monitoring on functions that are locked, suspended, pendent, or executing.
Syntax: result & flag [ ]mf 'fnlist'

result & [ ]mf calibrate

result & [ ]mf 'faname’
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Arguments:
flag is a Boolean scalar that controls the monitoring setting. A 1 sets monitoring on, and a zero turns it
off.

fnlist is a list of function names, either a character matrix with one name in each row or a character
vector that contains function names separated by blanks.
calibrate is a numeric singleton that allows you to control certain aspects of the timing.

fnname is a character scalar or vector that contains the name of one function.

Result:

The result depends on the arguments you supply and the capability of your processor. To use the
monitoring capability, you supply the name of a function or a list of functions (fnlist) as the right
argument and turn monitoring on or off for those functions by using 1 or 0 (flag) as the left

argument. The result is a Boolean vector with one element for each function name in fnlist. A1
indicates that [ ]mf successfully set or unset monitoring for the corresponding function. A zero indicates
that [ |Jmf was unable to set or unset monitoring.

After you turn monitoring on, whenever you run one of the named functions, the system collects timing
data for each line of the function. When you turn monitoring off or reset monitoring on for a function,
the system discards any accumulated data for that function. Hence, you must turn monitoring on, run
the function one or more times, and retrieve the data before resetting the status. You retrieve the
timing data by supplying the name of the timed function monadically (see below).

Calibration Arguments for [ |mf

You can specify which timer to use by supplying a scalar or one-element vector right argument in the
range of "2 to 3 inclusive. There are three possibilities for the timer: 1) the millisecond timer; 2) the
high resolution timer, which is based on the Win32 QueryPerformanceCounter() API; or 3) the CPU clock
rate, which is based on the Pentium Read Time Stamp Counter Instruction. The system defaults to the
highest resolution counter available on the host machine.

You can reset the time source by using the source number as a monadic right argument to

[ ]Jmf. However, you cannot set the source to a higher number than the default. Resetting the time
source does not reinitialize the data accumulated for the output matrix; however, data collected using
different counters cannot be mixed meaningfully, so it is best to set the timer before turning on the
timing for a function. You can query the current resolution timer by executing: [ Jmf "2

If you want to try to compare figures collected using different timer settings, you can determine the
value of the tick interval in milliseconds for the current resolution by executing: [ ]Jmf 1. However, use
this capability with caution. Some processors adjust their clock rate depending on the temperature of
the CPU.

Whenever you set the timer with a nonnegative numeric, monadic argument to [ |mf, the system
performs a compaction on the workspace, which reduces the likelihood of an extraneous system action

distorting the monitoring data. You can force a compaction without changing the timer setting by using
[ Jmfo.
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Summary of Calibration Arguments to [ |mf

[ Jmf™2 return timer currently in use [ Jmf2 use high resolution timer
[ Jmf~1 current tick interval in milliseconds [ Jmf3 use CPU clock rate timer
[ JmfO force compaction [ Jmf4 use CPU clock rate timer

[ Jmf1 use millisecond timer

Timing Data

Being that the default [ Jmf mode is 4 in APL64, if you supply only fnname, the result is a five-column
integer matrix with one row for each function line, including the header. In mode 4, the times for
execution (columns 1 and 2) and compilation (column 4) are separated into different columns whereas
in modes 1, 2, and 3, columns 1 and 2 contain execution and compile times added together (like was
traditionally done in APL+Win with [ ]mf 3).

The first row of the result contains information about the execution of the entire function. The second
and subsequent rows of the result contain information about the corresponding function line. The table
below shows the elements of the result matrix.

Result Matrix Elements for [ |mf

Element Description

[1;1] Total units of time for entire function

[1;2] [Reserved for future use]

[1;3] Number of times the function was called

[1;4] Execution time

[1;5] Count for compiling each line of function

[k;1] Accumulated units of time for line [K-1] of the function.

[k;2] Units of time for line [K-1] minus the time the system used to execute
subfunctions that were called on the same line

[k;3] Number of times line [K-1] was executed

Note: K ranges from 2 to n+1, where n is the number of lines in the function.

Caution:
The values for time for any function that is called recursively may be misleading, since the first call will
include subsequent ones.

Effects:

1 [ ]mf fnlist sets monitoring on for a list of functions and causes them to expand internally to include
space for accumulated monitor data. If a function is already being monitored, 1 [ |mf fnlist resets the
monitor data. A monitored function that is subsequently locked continues to accumulate data while it is
executing.

0 [ ]mf fnlist unsets monitoring. When monitoring is unset, the function contracts to its normal size.

Using the name of a timed function as the monadic right argument displays accumulated data for that
function.

Using an appropriately valued numeric monadic right argument specifies which timer to use, forces a
compaction, or returns information about the timer.

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 144



Example:

Monitor all functions whose names start with Cin the workspace. Display the monitor data for the
function named COMPLEX. The first line shows the time for the entire function; the next three lines
show the data for lines 1, 2, and 3.

pF<'C' [ Jidlist 3
2415

pA<1[ |mfF
24

[ Jmf'COMPLEX'
1503
883
4473
333

[ Jmix Reduce Level of Nesting

Purpose:
Rearrange an array by reducing one level of nesting and increasing the rank. This function produces the
Evolution Level 1 behavior of monadic up arrow (") as an aid to converting applications.

Syntax: result < [ mix array
result & [ ]mix[i] array

Arguments:
array is any array whose items have the same shape; [ Jmix does not pad items to match shapes.
i is a fractional scalar that indicates where to place the new dimensions in the shape vector.

Result:

The result is a new array, of higher rank, formed from the items of array. [ Jmix positions the items of

its argument by inserting one or more dimensions in the consecutive positions starting with the ceiling

of the fraction that you specify. The number of dimensions inserted is equal to the rank of the items of
array.

If you do not specify the fraction, [ ]mix catenates the additional coordinates to the right end of the
shape vector. To specify the dimensions, use a fractional value enclosed in brackets directly after the
function. For example, to insert the coordinates after dimension 1 of the argument, you use the value
1.5.

Note: The Disclose function (monadic D) provides a more flexible function to reduce nesting. Disclose
allows you to specify non-adjacent axes for the new dimensions in the result, and it pads nested arrays
that are not the same shape along the required axis with fill items to produce conforming items of the
result.

Examples:

A<(1234)(5678)
pA
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2

pA
4 4

p [ Jmix A
24

[ Jmix A
1234
5678

[ Jmix [.5]A
15
26
37
48

M«c[34]2 3 4 5p1120
M
12345 2122232425
678910 2627282930

4142 43 44 45
46 47 48 49 50

1112131415
1617 1819 20

61 62 63 64 65
66 67 68 69 70
7172737475
7677 78 79 80

5152535455
56 57 58 59 60

3132333435
3637383940

101102103 104 105
86878889 90 106107 108109 110
91929394 95 111112113114115
96979899100 116117 118119120

81828384 85

pM
23

([Jmix M)=>[3 4] M
1

([ Jmix[.5] M)= >o[1 2]M
1

([ Jmix[1.5] M)= >[2 3]M

1

[ Jmkdir Make a Directory

Purpose:

Creates a new disk directory.
Syntax: [ ]mkdir 'dir'

Argument:
dir is a character vector that contains a valid operating system directory identifier.

Effect:
The system creates a new directory on the specified or default disk drive, provided that a directory with
this name does not already exist. [ Jmkdir is equivalent to the DOS command MKDIR or MD.
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Examples:

Use a full path name starting from the root.
[ Jmkdir 'C:\APLWIN\TESTWSS'

Create a subdirectory of the current default directory.
[ |Jmkdir "TEST'

[ Jmom MOM Object System
[ Jmom has been deprecated in APL64.

[ Jmonadic Monadic Function

Purpose:
Returns the valence for the current function.

Syntax: result ¢ [ Jmonadic

Result:
The result of [ Jmonadic is 1 if the function is being called monadically or 0 otherwise such as when
called from immediate execution.

[ Jmself Current MOM Object
[ Jmself has been deprecated in APL64.

[ ]Jna External Interface using Name Association

Purpose:

Creates a function associated with a compiled language routine in a Dynamic Link Library (DLL) and a
.Net assembly; verifies that such a function exists or returns its definition. For more details on executing
a function in a .Net assembly, see EXT interface of | |NA to Access a .Net Assembly below.

Syntax: status < 'defn’ [ Jna 'name'
status < " [ Jna 'name'
defn « [ ]na'name'

Arguments:

defn is a character vector that describes the syntax and parameters of the non-APL routine. (See below
for more detail on the structure of the left argument.)
name is a character vector or scalar that is the name of the associated function in the APL workspace.

Result:

Used dyadically, [ ]na returns a Boolean scalar. A status of 1 indicates that the function has been
defined; zero means the function has not been defined. If the left argument is empty, [ |na merely
checks to see if the named function is an associated function.

If the left argument is not empty, [ |na creates a locked, monadic function in the APL workspace that is
associated with an external routine. Using this locked function causes APL to call the routine specified
by defn, passing the pointers (or actual values) of the arguments supplied to name. The number of
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items in the right argument of name must match the number of parameters specified in defn.
Used monadically, [ ]na returns the definition of the associated function.

Structure of the Left Argument:

The left argument defines the content of the function that [ |na creates. It defines the type of routine,
the name of the routine, and the form of the routine's parameters. The definition can have embedded
[ Jtenl characters between fields. Trailing comments that begin with a lamp (R) are accepted at the end
of each line, allowing the definition to be self-documenting. The system ignores superfluous blanks
between fields. The argument takes the form:

'language result & library.routine (parm1, parm2 ...)’

language

Defines the APL linkage scheme that matches the calling convention of the language and
compiler in which the DLL-based subroutine was written. 'DLL' is the only choice currently
supported; it specifies that you want to call a Windows subroutine in a 32-bit DLL. The
subroutine can use a linkage with either a fixed parameter list or a variable number of
arguments. The subroutine must use either the __cdecl or _ _stdcall Microsoft-specific
keyword; __fastcall is not supported.

resulté&

(Optional) The result (if any) the external routine returns. The result uses the same datatype
notation as parm. If result has exactly one item, you can use a disclose symbol (D) as a prefix to
have [ |na automatically disclose the result.

library

The name of a Win32 dynamic link library with extension .DLL. You do not supply the path or
extension. APL64 searches for the DLL first in the directory where APL is installed, then in
\WINDOWS\SYSTEM, and \WINDOWS, and finally in each directory in the DOS PATH. The order
of search may vary by platform.

routine

The name of the routine in the library. The distinction between uppercase and lowercase is
important. When specifying the routine portion of defn, the spelling of the routine name must
match the spelling as it is exported by the DLL. Some compilers may modify the name as given
in the original C source code. Note: Some Windows libraries that have character arguments
have two forms: they use 'A' and 'W' suffixes for 1-byte and 2-byte characters. You must supply
the 'A' or 'W' suffix in the name of routine.

parml, parm2, ...

The form of arguments to be passed to the routine. Enclose the list of argument specifications
in parentheses and separate them with commas. If the routine does not require parameters,
you must still supply an empty list enclosed in parentheses. Each parm describes the datatype
of an argument, how it is passed, and whether the routine modifies it.

If a parm is marked with a left arrow (¢) as being modifiable, it is an output array that the
routine returns as part of its explicit result, regardless of whether the routine actually modified
it. If the argument consists of exactly one item, you can precede the specification with an
enclose symbol (C) to have [ |na automatically enclose the item.

APL64 recognizes the following datatypes for [ |na

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 148



Datatype Description

Bl
C1
F4
F8
GO

12
14
U2
U4

Boolean (1 bit per element in byte-wise order; 8 bits per byte, most significant bit first).
Character (1 byte per element) or C parameter declared as char (unsigned or signed).
Four-byte double precision IEEE floating point or C parameter declared as float.
Eight-byte double precision IEEE floating point or C parameter declared as double.

General object. A variable in the internal form used by APL. Passed by reference with the
address of the variable in the workspace.

Two-byte signed integer or C parameter declared as short.

Four-byte signed integer or C parameter declared as 1ong.

Two-byte unsigned integer or C parameter declared as unsigned short.
Four-byte unsigned integer or C parameter declared as unsigned long.

Note: APL64 does not use two-byte integers in ordinary variables in the workspace. The system creates
such values temporarily to provide them to the associated function, but it converts any returned results
back to four-byte integers.

[ ]na allows you to pass scalars by value. You must pass arrays of more than one element by

reference. To indicate how you want APL to pass the arguments, add a prefix to the datatype. The
possible prefixes are:

Prefixes for Parameter Passing

Prefix Description

= Default for most datatypes. Passed by value. The actual value is passed to the external
routine. Only one-element, simple arrays can be passed by value.

* Passed by reference. The machine address of the value is passed to the external routine.
(Default for datatype GO, which cannot be passed by value.)
Passed by reference in column-major order as expected by FORTRAN; must be used instead
of x. For arrays with ranks greater than 2, only the last two coordinates are transposed.
Forced coercion. Forces a modifiable copy of the argument item to be made. The modified
argument is not returned in the result

Example:

5050

'DLL 144-DLLEXP32.isum(*14,14)'[ ]na 'ISUM!'

1

JFNS
ISUM

" [ ]na'ISUM'
1

[ Jna'ISUM!'

DLL 14¢-DLLEXP32.isum(*14,14)
ISUM (1100)(100)

Errors:

The first two errors occur at the time you specify the [ |na function. The other errors can occur at the
time you call the DLL routine.
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e DOMAIN ERROR
The right argument is not character or does not contain a valid APL variable name, or the left
argument is not character.
e LENGTH ERROR
The right argument is empty.
e MODULE NOT FOUND
The DLL does not exist.
e ENTRY POINT NOT FOUND
The DLL does not contain the entry point indicated by the associated function.
o |ANGUAGE INTERFACE NOT INSTALLED
The language parameter to the [ |na function does not match what the system expects.

Using the EXT interface of [ |NA to Access a .Net Assembly

Using the EXT interface of [ |NA, .Net-based methods may be used in an APL64 application. The desired
.Net methods can utilize .Net features and the features of the APL64 interpreter exposed in the EXT
interface. The .Net assembly (container) for the methods can use any .Net programming language, e.g.,
C#, VB.Net, Managed C++.

The EXT interface of [ [NA can map any .Net Core- or .Net Standard Framework-based method to an APL64
user-defined function. These cross-platform frameworks support Windows, Linux, macOS and Docker.

APL64 Syntax

Mapping the .Net Assembly Method to an APL64 User-defined Function
In APL64 the mapping of a .Net method in an .Net assembly to an APL function is performed using the
[ INA system function.

bool & ‘EXT .NetMethodName @.NetAssemblyPath’ [ [NA ‘AplFunctionName’

The value of the scalar, Boolean result of the APL64 [ [NA mapping APL64 statement, ‘bool’, is 1 if the
mapping is successful. In that case the .Net assembly is loaded into the memory space of the APL64
interpreter and an APL64 user-defined function called ‘AplFunctionName’ is created in the APL64
workspace.

The value of the scalar, Boolean result of the APL64 [ [NA mapping APL64 statement, ‘bool’, is O if the
mapping is not successful.

The ‘EXT’ prefix indicates to APL64 that the .Net interface will be used to map the .Net method to the
user-defined APL64 function.

The ‘.NetMethodName’ is the fully-qualified .Net method name in the .Net assembly which will be
mapped to the user-defined APL64 function.

‘.NetAssemblyPath’ is the fully-qualified path to the file containing the .Net assembly which will be
mapped to the user-defined APL64 function. This file must be available while the APL64 application using
the mapped function is active.

‘[ JNA is the APL64 system function which supports the .Net interface mapping feature.
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Using the APL64 User-defined Function Mapped to a .Net Assembly Method
The ‘mapped’ APL64 user-defined function created by the [ JNA mapping is a locked function which can
be used in the APL64 application. The APL64 user-defined function is monadic or dyadic depending on
the argument validation defined in the .Net method mapped to the APL function.

.Net Assembly Method Syntax
The method in the .Net assembly to be mapped to an APL64 user-defined function must have a specific
syntax so that the APL64 interpreter can utilize it.

public static Aval MethodName(IExtContext context, Aval left, Aval right)

The method must have the ‘public’ attribute so that it can be accessed from outside the .Net assembly
containing it.

The method must have the ‘static’ attribute so that only one memory-based copy of the method is
made, no matter how many times it is used in the APL64 application.

The result of the method must be an APL64 ‘Aval’ data type.

The ‘MethodName’ is up to the designer of the .Net method and should follow the .Net method naming
guidelines.

.Net Method Argument .Net Method Argument Description
1 ‘IExtContext’ contains the APL64 interpreter context interface so
that the .Net method can access APL64 variables and methods
2 ‘Aval left’ contains the APL64 mapped function left argument
3 ‘Aval right’ contains the APL64 mapped function right argument

The .Net data types ‘APLNow.Data.lExtContext’ and ‘APLNow.Data.Aval’ are provided by the APL64
APLNow.Data assembly which must be referenced by the .Net assembly containing the .Net method to
be mapped to an APL64 user-defined function.

Performance

Since the .Net assembly containing the method to be mapped to an APL64 function is loaded into the
memory space of the APL64 interpreter, performance of the [ [NA EXT interface to the mapped APL64
function is excellent. Overall performance of the mapped APL64 function will depend on:

e The amount of data passed as the arguments to the mapped APL64 function
e The skill of the .Net programmer of the assembly which is mapped to that APL64 function by the
[ |NA EXT interface.

Example

Creating .Net Methods in an Assembly using Visual Studio 2019
Start and instance of Microsoft Visual Studio:
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w File Edit View Debug Apalyze Tools Extensions Window Help Search (Ctrl+Q) el Sign in A, — O >
i0-0|B-mEd|9-Q -] - < b Aach. - | 5| @ Ol 2]z, s £ EN

Error List Output Package Manager Console

Use File | New | Project to create a new project:

View Debug Analyze Tools Extensions Window Help  Search (Ctrl+Q) Signin &

New Project... Ctrl+ Shift+ N < b Atech. v | @ LG |8 Live Share
Open = Repository.

Clone Repository.. . CtrlsN
Start Window Project From Existing Code...

T D From Cookiecutter.

Close Solution

Start Live Share Session

Join Live Share Session...

Save Selected ltems Ctrl+5.

Save Selected Items As..

Save All Ctrl Shift+5

Page Setup...

Print... Ctrl+P

Account Settings...

Recent Files

Recent Projects and Solutions

Exit

Select the project type as ‘Class Library (.Net Core)’ or ‘Class Library (.Net Standard)’ and click the Next
button:

Create a new project Soach fortempltes (AR+5] o-

Clear all

Recent project templates c= T Windows - Library -

M Class Library (MET Core) (=3

L-lic“ Class Library (MET Standard)
& ! A project for creating a class library that targets NET Standard.

EJ WPF App (.NET Core) (=3 Android (= i0s Library Linux macOs Windows
@ Razor Class Library
Console App (NET Core) * ”5
pp L ) &) ! A project template for creating a Razor class library,

[ Library Linux macOSs Web Windows

WPF Custom Control Library (NET Core)
Windows Presentation Foundation custom control library

[£3 Desktop Library Windowrs
@E% WPF User Control Library (NET Core)
@ Windows Presentation Foundation user control library
[£3 Desktop Library Windowrs

nic” Class Library (Universal Windows)
ol

A project for creating a managed class library (.dll} for Universal Windows Platform
(UWP) apps.

(= Library uwp Windows
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Complete the Configuration dialogue and click the Create button:

Configure your new project

Class Library (NET Core) c#  lbray linux  msc0S  Windows

Project name

‘ MyCompany.MyAssembly ‘

Location

‘ Ch\My Assemblies', -

Solution name @

‘ MyCompany.MyAssembly ‘

D Place selution and project in the same directory

Back Create

Use File | Add to Source Control to store the new project in a local GitHub repository:

Edit View Project Build Debug Test Analyze Tools Extensions \Window Help  Search (Ctrl+Q) MyComp...sembly = o X

New [ -2 M| 9 - <] Debug - AmyCRU - b MyCompanyMyAssembly ~ | 5% | [@ . 2N e £ [IEDH

Open »

Clone Repository...

Start Window Eompany.MyAssembly ~| # MyCompany.MyAssembly.Class1
T sing Syste

Addto Source Control

Add 3 Enamespace MyCompany .MyAssembly
4 |t

= 0 eference
public class
6 1
Start Live Share Session 7 )

Close Solution

Jain Live Share Sessian.. 8 [r
s
il Sove Classl.cs Ctil+S

Save ClassT.cs As...
Save All Ctrl+Shift+S.
Page Setup.

Print. Ctrd+P

sanadolg ioidxa uonnios siojdig weal

Account Settings..

Recent Files

© No issues found L1 Chi1  SPC_ CRLF

Recent Projects and Sclutions
Exit t Output Package Manager Console

[ Using directive is not required by the code and can be safely removed

In the Solution Explorer use the Rename option of the context menu of the classl.cs file to rename the
file and class it contains as desired (MyClass1):
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04 File Edit View Project Buld Debug Test Anahze Took Extensions Window Help  Search (Ctls() MyComp...sembly -

o ox
o B-% W[ 90| Debug - AnyCPU - b MyCompanyMyassemely - | 5% | @ L ¢ D mueswe £ [EEEE

-] s MyCompanyMyAssembly: Class1

3 Enamespace MyCompany.MyAssembly a Salution MyCompany.MyAssembly’ (1 f 1 project)
st < MyCompany MyAssembly
A pudlic class
Open
! Cpen With.
Code Cleanup
Scope 1o This
7 Hew Solution Exploser View
W View History...
Compare with Unmodfied.
Blame (Annotate)
Exclude From Project
Cut Crisx
Co Crisc
ErorLEt Output Packag o
Delete Ddl
Renzme R
Copy Full Path
Open Containing Folder
Find Code Issues
Show Type Dependency Diagram
Refactor
Edit project item propertics
Cleanup Code
Go to File Nearby
Collapse All

Properties An-Enter

In the Solution Explorer use the Add Project Reference of the context menu of the Dependencies item to
reference the APLNow.Data assembly which is included in the installation of APLNow APL64:

B File Edit View Project Build Debug Test Analze Took Extensions Window Help  Search (ChlsC) MyCompa...Assembly ~ — O *®

OB WD - -] Debug - AnyCPU = b MyCompanyMyAssembly = | 57 | @] _ Lopuesee & [IEXZH

MyClassl.cs® & X Solution Explorer
] MyCompany.MyAssembly - | %5 MyCompany.MyAssemblyMyClass1 < | J QE-|o-5am| K=
51 tem; EY
S N % Search Solution Explorer (Ctrl+;)
3 Fnamespace MyCompany.MyAssembly =

xog|oo]

5[] Solution ‘MyCompany.MyAssembly' (1 of 1 project)
4 5[ MyCompany.MyAssembly

ndencies

Add COM Reference...
Add Project Reference...
Add Shared Project Reference...

lassl.cs

&p  Add Connected Service
i Manage NuGet Packages...

saipadolg 1atojdig wea)  suonedyon

Scope to This

B New Solution Explorer View

Optimize References...

Remove Unused References

Error List Output Package Manager Console

[ Thisitem does not support previewing £ 2 s ly %" master ~

Browse to the APL64 installation folder and select the APLNow.Data.dll file and click the OK button of
the Reference Manager dialogue:
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Reference Manager - MyCompany.MydAssembly ? *
b Projects Search (Ctrl+E) =
I Shared Projects Mame Path Name:
b COM KXeeed Wpf Toolkit, NETC ore.dll Cih\UsersiJoe Blaze\source\reposiAva,. APLMow.Data.dll
APLMNow.Data.dll Ch\Users\Joe Blaze\source\repos\AP... Created by:
4 Browse 1 APLMow.Data.dll CAAPLGMAPLMow.Data.dll APLMow, LLC.
¥ceed Wpf.DataGrid. METCore.dll Ci\Users\Joe Blaze\source\reposiAva.., File Version:
Recent Keeed Wpf.AvalonDock. NETC ore.dll Ch\Users'Joe Blaze\sourcehreposiAva... 0.0.20164.20211
Keeed Wpf. Themes.NETC ore.dll C\UserstJoe Blaze\source\reposiAva..,
| Browsze... | | QK | | Cancel |

For purposes of this workflow illustration, replace the text of the MyClass1 file with the following source
code:

using System;

using System.Collections.Generic;
using System.l0O;

using System.Ling;

using System.Xml;

using APLNow.Data;

namespace MyCompany.MyAssembly
{
public class MyClass1
{
/// <summary>
/// Where
/// </summary>
/// <param name="context">
/// APLNow.Data.lExtContext interface to APL64 interpreter
/1] </param>
/// <param name="left">
/// N/A for this method
/// </param>
/// <param name="right">
/// Vector of numeric scalars
/// </param>
/// <returns>
/// returns a Boolean vector indicating non-zero elements in right argument</returns>
public static Aval Where(IExtContext context, Aval left, Aval right)
{
// Monadic only. Throw VALENCE ERROR if called dyadically
if (left != null) throw new ValenceError();

// Rank must be <=1
if (right.Rank > 1) throw new RankError();

// Tailor results to current [ Jio setting
var io = context.QuadlO;

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 155



// For numeric types, count number of non-zero elements in argument,
// then allocate result with counted number of elements,
// then fill in result elements with indexes of each non-zero element.
var z = new List<int>();
switch (right.Type)
{
case DT.Bool:
var bv = right.BoolValues;
for (var i = 0; i < bv.Length; ++i)
if (bv[i])
z.Add(i + io);
break;

case DT.Int:
var iv = right.IntValues;
for (var i = 0; i < iv.Length; ++i)
if (iv[i] !=0)
z.Add(i + io);
break;

case DT.Double:
var ct = context.QuadCT;
var dv = right.DoubleValues;
for (var i = 0; i < dv.Length; ++i)
if (Num.qgctcomp(dv([i], 0.0, ct) !=0)
z.Add(i + io);
break;

default:
// Method does not support non-numeric types
throw new DomainError();

}

// Return integer vector result containing z values added above
return new Aval(z);

}

/// <summary>
/// ToUpper
/// </summary>
/// <param name="context">
/// APLNow.Data.lExtContext interface to APL64 interpreter
/// </param>
/// <param name="left">
/// N/A for this method
/// </param>
/// <param name="right">
/// Any APL64 object
/// </param>
/// <returns>
/// Returns the right argument with character elements, if any, changed to upper case </returns>
public static Aval ToUpper(IExtContext context, Aval left, Aval right)
{
// Monadic only. Throw VALENCE ERROR if called dyadically
if (left != null)
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throw new ValenceError();
switch (right.Type)
{
case DT.Zc:
return new Aval(right.ZcValues.Select(Zc.ToUpper), right.Shape);
case DT.Char:
return new Aval(right.CharValues.Select(char.ToUpper), right.Shape);
case DT.Ucs:
return new Aval(right.UcsValues.Select(Ucs.ToUpper), right.Shape);
case DT.String:
return new Aval(right.StringValues.Select(c => c.ToUpper()), right.Shape);
case DT.Aval:
return new Aval(right.AvalValues.Select(c => ToUpper(context, null, c)), right.Shape);
default:
//Return right argument if ToUpper has no action upon it
return right;
1
1

/// <summary>
/// Exists
/// </summary>
/// <param name="context">
/// APLNow.Data.lExtContext interface to APL64 interpreter
/// </param>
/// <param name="left">
/// N/A for this method
/1] </param>
/// <param name="right">
/// 1st element: APL object containing text of the path to be tested
/// 2nd element: Optional APL Boolean scalar indicating if the provided path
11/ is to be tested as a folder (1) or file (0/Default value)
/// </param>
/// <returns>
/// Returns Boolean scalar indicating if the file or directory exists</returns>
public static Aval Exists(IExtContext context, Aval left, Aval right)
{
// Monadic only. Throw VALENCE ERROR if called dyadically
if (left I= null)
throw new ValenceError();
var path = string.Empty;
bool isPathFolder = false;
switch (right.Type)
{
case DT.Zc:
case DT.Char:
if (right.Rank !=1)
throw new RankError();
path =right.GetString();
break;
case DT.String:
if (right.Rank !=0)
throw new RankError();
path =right.GetString();
break;
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case DT.Aval:
switch (right.Rank)
{
case 0:
path = right.GetString();
break;
case 1:
path = right.Pick(0).GetString();
isPathFolder = right.PickBool(1);
break;
default:
throw new RankError();

}

break;
default:
throw new DomainError();

}

if (isPathFolder)

{
//Employ appropriate .Net method
return new Aval(Directory.Exists(path));

1

else

{
//Employ appropriate .Net method
return new Aval(File.Exists(path));

1

1
1
1

As a result MyClass1 now contains three methods: ‘Where’, ‘ToUpper’ and ‘Exists’. Review the source
code of these methods to observe the techniques involved in their creation.
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ﬂ File Edit View Project Build Debug Test Apalyze Tools Extensions Window Help Search (Ctrl+ () Fe MyCom...sembly Signin &, = m] >

2 tveshare & IEDCH

f@-0 @-2 B9 - Debug - AnyCPU - b MyCompanyMyAssembly - | 5% | & % 11 = & | > ¢ @

Solution Ex
- | *z MyCompany.MyAssembly.MyClass! co@E-|b-5am| ’E
using system.Collections.Generic; Search Solution Explorer (Ctrl+:) P~

using system.I0; s3] Solution 'MyCompany.MyAssembly' (1 of 1 project)
using system.Ling; MyCompany.MyAssembly
n

using System.Xml;

using APLMOW.Data; Dependencies

4 wB Assemblies

2.

Enamespace MyCempany.MyAssembly =-8 APLNow.Data
b =E8 Framewarks
b +c# MyClassl.cs

- -
public class

{

saipadoig

//1 <summarys
1/} where
/1 </summary>
/// <param name="context"»
/// APLNow.Data.IExtContext interface to APLe4 interpreter
/1 </params
/1] <param name="left">
/71 MfA for this method
144 <fparam>
/// <param name="right">
/// Vector of numeric scalars
144 <fparam>
/11 <returns>
returns a Boolean vector indicating non-zero elements in right argument</returns>

IExtContext context, Aval left, Aval rignt)E

[ <summary>
/ ToUpper
/ <fsummary>
// <param name="context">
/ APLNow.Data.TExtContext interface to APLE4 interpreter
/ </param>»
<param name="left">
N/A for this method
/ </param>»
<param name="right">
Any APL&4 cbject
</params
/ <returns>
Returns the right argument with character elements, if any, changed to upper case </returnss

public static aval (IExtContext context, Aval left, aval right)[...]

[ <summary>
/ Exists
[ </summary>
{/ <param name="context">
/ APLNow.Data.IExtContext interface to APLe4 interpreter
</param>
/! «<param name="left">
/ n/a for this method
</param>
/ <param name="right">
/ 1st element: APL object containing text of the path to be tested
// 2nd element: optional APL Boolean scalar indicating if the provided path
/ is to be tested as a folder (1) or file (@)
</param>
/ <returns»
/ Returns Boclean scalar indicating if the file or directory existsc/returnss

0 refe o
public static aval S 5 aval left, aval right)[]

No issues found

ErrorList Output Package Manager Console

[ Ready £ 3 vy y.MyAssembly % master
Use the File | Save All menu item to save the project.

During the development phase of the .Net assembly, select the Debug version from the Visual Studio
toolbar. After the .Net assembly has been perfected, the Release version can be used.
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P File Edit View Project Build Debug Test Analyze Tools Fxtensions Window Help  Search (Ctil+0) P MyCom.sembly  Signin A, - ul *

i@-0 @-2 W9 -0 - Debug - AnyCPU - b MyCompanyMyAssembly - | 5 - Y2 | F R grenre £ [
Debug
MyClassl.cs & X Release ~ & Solution Explorer r QX

[&#] MyCompany.MyAssembly Configuration Manager... yCompany.MyAssembly.MyClass1 ~| @ Where(lExtContext context, Aval left, Aval rig = @e- o-sag =
81 2 Systen T
using system.Collections.Generic; 5 Search Solution Explorer (Ctrl+) P~
ESTE SyStem'“.’J - afa] Solution ‘MyCompany.MyAssembly' (1 of 1 project)

LB 4 /[ MyCompany.MyAssembly
4 ' Dependencies

4| | using System

using APLNoW.

4 =B Assemblies

8| Jnamespace MyCompany.MyAssembly — =8 APLNow.Data
¢ reforences | 0 changes | 0 authors, 0 change » -E Frameworks
18] public class ryclasst b +cr MyClassl.cs

1 {

12|58 / <summary>

13 /11 where

14 /

15 <pa ame="context” s -

15 APL ata.IExtContext interface to APLe4 interpreter

17

Use the Build | Build Solution menu item to build (compile to .Net Common Intermediate Language
(CIL)).

Once the .Net assembly has been tested, the resulting .dll-format file can be copied to the production
environment so that it can be associated with the APL64-based application system which will use the
[ JNA EXT interface to map the .Net methods of the .Net assembly to APL64 user-defined functions.

The applicable files can be found in the .Net assembly’s solution folder:

14 [+ cwy ssembiy\ My ly oreapp3.1 - O bed
Hame Share View [7]
»* |_] o Cut x T2 Mew item - Iﬂ’ Open - [ select al
w Copy path £ Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename  New Praperties
o [] Paste shortcut o o = e & @History 7 Invert selection
Clipboard Organize New Open Select
« v 4 [« 0S(C) » MyAssemblies » MyCompany.My ly > MyC ly > bin  Release » netcoreapp3.1 v o O Search netcoreappd.|
v My Assemblies ~ Name Date modified Type Size
v [} MyCompany MyAssembly %] APLNow.Data.dl & Application exten... 166 KB
git & APLNow.Data.pdb o Program Debug D... 570 KB
s LT MyCompany:MyAssembly.deps.json 6 JSON File 1KB
~ || MyCompany.MyAssembly [£] MyCompany.MyAssembly.dll 6 Application exten TKE
v [l bin & MyCompany.MyAssembly.pdb 6 Program Debug D... 2Ke
Debug
> Release
obj
PENDEAS
PENDEAS64
PerfLogs

Program Files

Program Files (x86) v

5items :
If the Visual Studio Team Explorer and local GitHub repository features are used, that repository will also
contain the .Net assembly’s required components.

Application deployment tools are available to package the components of the .Net assembly into an
installation file, such as Microsoft Visual Studio Installer Projects and Microsoft Windows 10 Packaging

Project

Mapping .Net Methods to an APL64 User-defined Function
Copy the required components of the MyCompany.MyAssembly assembly to the c:\MyAssemblies\
folder from the applicable sub-folder of the Visual Studio solution ...\bin\release folder:
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I ¥ = | CAMy Assemblies\Release - O X

Home Share View 0
Ij 4 cut X T New item = \/] open -~ [ selectan

w-| Copy path —TJ Easy access = Edit Select none
Pin to Quick Copy Paste - Move Copy Delete Rename MNew Properties
access E Paste shortcut to to - folder - £ History DD Invert selection
Clipboard Organize Mew Open Select
« v <« 0S(C) » My Assemblies » Release v | B 2 Search Release
My Assemblies ~ Name Date modified Type Size
MyCompany.MyAssembly [2] APLNow.Data.dll 6/12/20207: Application exten... 166 KB
Release & APLMNow.Data.pdb 6/12/2020 7: Program Debug D... 570 KB
PENDEAS Ing MyCompany.MyhAssembly.deps.json JSON File 1KB
PEMDEASAS %] MyCompany.My#Assembly.dlil Application exten... TKB
PerfLogs & MyCompany.MyAssembly.pdb Program Debug D... 2KB

Program Files
Program Files (x86)
PrograrmData
Recovery

SSRTS v

5 items =

Create an instance of APL64 and execute the [ [NA EXT mapping APL statements:

2 APLB4 Project: CLEAR WS - [} X

File Edit Session Objects Debug Options Help

E E == Ll [l iy 1

I:"!.".lE ] é Vrrf— --[1],[21 2 IV—

o K ¥ y Ona 'Mapp

1 Ona

2 L 'Ona

31

IR

5 ] 1

.I | New Row
Ready |Cmn: Ln: 0 Col: Dl ‘Classicl |Num

The APL64 mapped function names may be selected according to the APL64 user-defined function name
rules.

.Net Method Name .Net Assembly Path APL64 Mapped Function Name
MyCompany.MyAssembly.MyClass1.Where C:\My Assemblies\Release\MyCompany.MyAssembly.dll | MappedWhere
MyCompany.MyAssembly.MyClass1.ToUpper | C:\My Assemblies\Release\MyCompany.MyAssembly.dll | MappedToUpper
MyCompany.MyAssembly.MyClass1.Exists C:\My Assemblies\Release\MyCompany.MyAssembly.dll | MappedExists

Using .Net Methods in APL64
In the same instance of APL64 where the [ ]NA mapping of the .Net methods to the APL64 functions
was done, try the following APL64 executable statements:
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[} APL64 Project: CLEAR WS - O %

File Edit Session Objects Debug Options Help

g z 1] 1 (1 [ | {1l
F!.Ija ] ] I‘)Q"}(,[BE zJ&Oé‘%‘ﬂ\-—{—-Ez}!m'ﬁu I:IS.IV;

o EXT C C C .dLL'Ona "Ma }

1 y.dl 1l 'Ona

2 Ona '™

3 1

b 1

5 i

6 < MeppedWhere 123 456 0 99 12

7 1245

g Oie

9 i

10 <}" MappedTolUpper 2 3p abc02X

11 ABC

12 0zx

13:<f MappedExists 'C:\My Assemblies\Release\MyCompany.MyAssembly.dlLl

14 i

15{}-“ MappedExists 'C:\My Assemblies\Release\MyCompany.MyAssembly.dll' O

16 i

1?<}ﬂ MappedExists 'C:\b i

i8 0

19\/\‘}I1 MappedExists 'C:\My Assemblies\R

20 0

21 MappedExists 'C:\My Assemblies\Release

22 0

23{}"] MappedExists 'C:\My Assemblies\Release

24 i

.| || New Row
Ready Cmd: Ln: 0 Col: Dl |Class"|c| |Num

Additional Information
The APL64 Development Team members are available on a consulting basis to implement .Net
Assemblies containing .Net methods suitable for any APL64-based application system.

[ Jnappend Append to a Native File

Purpose:

Appends a value to the end of a designated native file. The value is identical to the ravel of the value in
the left argument.

Syntax: value [ Jnappend tieno

Arguments:
value is any simple, homogeneous APL array;
tieno is a negative integer file tie number.

The left argument is the simple, homogeneous value that you want to append to the file. It can be of
any rank, shape, or datatype, but the system ravels it. The right argument must be a negative integer
that designates the file to which you want to append data.

Effect:

The system appends new data to the end of the native file. The system writes the bit pattern of the data
to the file, but it does not record the datatype of the argument. You must remember or record the
information somewhere so that you can supply it when you retrieve the data later.

In particular, note that an APL numeric array, even if it currently contains all integers, might be
represented internally as floating-point data. You can use Floor (|) or Ceiling (-) before filing data to
ensure not only integer values but integer storage format (four bytes each) if all values are between
“2*31 and "142*31.
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Warning:
[ ]nappend may not immediately place data on the disk. It may wait until there are more data or until
the file is untied using [ Jnuntie or )off.

Examples:

([ Jvr "TRI") [ Jnappend 27
LIBRARY [ |nappend 733

[ Inblength Non-Blank Length

Purpose:
Returns length through the last non-blank character.

Syntax: result & [ Inblength array
result & [char] [ Inblength array
Argument:

array is a character scalar, a character vector or string.

char is the optional left argument to specify the selected character; the defaultis''. This can be a
character scalar, a non-empty character vector, or a string scalar.

Result:
The result is the length of the text up to and including the last character in the text which is not the
selected character.

Examples:

[ INBLENGTH' abcd '
° [ INBLENGTH ' '
’ [ INBLENGTH "
’ 'c' [ JNBLENGTH ' abcd'
° «c» [ [INBLENGTH' abcd'
° «c» [ J[NBLENGTH « abcd»
° 'c' [ JNBLENGTH « abcd»
° 'c' [ JINBLENGTH 'cccc’
’ ‘¢’ [JNBLENGTH "
0
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[ Jnc Name Classification

Purpose:
Returns the classifications of a list of names.

Syntax: result < [ ]nc 'namelist’
result & [scope] [ ]nc 'namelist’
Argument:

namelist is a list of function, variable, or label names. It can be a character vector with the names
separated by blanks or a character matrix with one name per row;

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:
The result is a numeric vector of classification codes, one for each name in the argument. Values that
the system can return are:

Value Classification

0 Not defined

1 Label

2 Variable

3 Defined function

4 Other: the name is invalid or it is the name of a system function or variable

(that is, it begins with a 0).

Note: [ Jidloc and [ |nc provide similar capabilities, but they use different classification codes. See the
description of [ Jidloc for a listing of other differences.

Examples:

[ Inc'ATRI'
23

[ [nc23p'A TRI'
23

[ nc'[ Jwa'

4

[ Increate Create Native File

Purpose:
Creates a new native file and ties the file.
(See also the extended file function [ |xncreate, which supersedes this function.)

Syntax: 'fileid.ext' [ |ncreate tieno

Arguments:

fileid is a valid native file name;

ext is the file extension;

tieno is a negative integer file tie number.
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The left argument must be a valid native file identifier. Note that APL64 does not use library numbers
for native file operations. The extension is an optional, user-chosen mnemonic classification; it can
consist of any characters allowed by the operating system.

The right argument must be a negative integer that designates an available file tie number. You cannot
have another file currently tied with this number.

Effect:

The system creates and ties a new file. Microsoft operating systems create files in openmode 66. To
change this type of file open, you can use a slippery tie with another mode (such as fileid [ |ntie tn, 18)
right after you create the file.

Examples:

'MEMO.TXT' [ |ncreate 27
'E:\CIRCUL\MEMO.TXT' [ |ncreate 27
'B:SCRATCH.GIG' [ |ncreate 25

Note: Using the traditional file functions, you are limited in names you can use. For new programming,
the extended file functions provide more capability and flexibility.

| |nerase Erase Native File

Purpose:
Erases a native file and deletes the file name from the disk directory.
(See also the extended file function [ ]xnerase, which supersedes this function.)

Syntax: 'fileid.ext' [ |nerase tieno

Arguments:

fileid is a valid native file name;

ext is the file extension;

tieno is a negative integer file tie number.

The left and right arguments designate the same file. The left argument must be a valid native file
identifier. Note that APL64 does not allow library numbers for native file operations. The extension is
an optional, user-chosen mnemonic classification; it can consist of any characters allowed by the
operating system. The right argument must be a negative integer that defines the file you want to
erase.

Effect:
The system unties and erases the file; if the erasure is unsuccessful, the system attempts to retie the file.

Examples:

'B:MEMO.TXT' [ |ntie 27
'B:MEMO.TXT' [ |nerase 27
'SCRATCH.GIG' [ |ntie "33
'SCRATCH.GIG' [ ]nerase "33
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Note: Using the traditional file functions, you are limited in names you can use. For new programming,
the extended file functions provide more capability and flexibility.

[ Jnexto Catenate Arrays Side by Side

Purpose:
Laminates one array next to another array.

Syntax: result & array2 [ Jover arrayl

Arguments:
arrayl and array2 are any array of character arrays or scalars or strings.

Results:
The result is array2 laminated next to arrayl.

Examples:

«1 2 3» [ |nexto «4 5 6»
123456

(4 4p'abced’) [ |nexto 3 3p'zzz'
abcdzzz
abcdzzz
abcdzzz
abcd

[ Infe Native Files with Encoding

Purpose:
The [ ]nfe system functions supports reading and writing of text to files using several encoding types.

Syntax: result « [larg] [ |nfe action [rarg]

Arguments:

larg are the optional arguments to the action.

action is a text vector that determines how the system function will operate on the left and right
argument.

rarg are the optional arguments to the action.

Result:
The result, if any, depends on the action called.

Effect:

[ |Nfe supports reading and writing of text to files using standard encodings including ASCII, UTF7 (see
Note), UTF8, UTF16 and UTF32. Note: UTF7 encoding has been deprecated by Microsoft for security
reasons.

A character encoding is a '1 to 1' mapping of abstract glyphs (characters) to values that represent those
glyphs. The values resulting from the encoding of glyphs can be persisted and transmitted without
ambiguity.
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Remark:

Refer to the detailed documentation for [ |NFE in Help | APL Language | Using [ |NFE.

Example:

'Documentl.txt' [ |nfe 'Create' 'ReadWrite' 'Read’
[ |nfe 'encoding' 'ASCII'
'abc' [ |nfe 'Write' 'Document1.txt' 0
'Documentl.txt' [ nfe 'Read’ 0 3

abc
[ |nfe 'Delete’ 'Document1.txt’
[ |nfe 'Close'

[ ]nflush Extended Flush Native File

Purpose:
Flush file buffers.

Syntax: [ |nflush tieno

Arguments:
tieno is a negative integer file tie number

Effect:
Clears buffers and causes any buffered data to be written to the file.

Examples:

| Inflush "1

[ Ini Network Interface
Purpose:

Creates, controls, and runs a network communications interface using sockets.

Syntax: result « [ ]ni 'action_name' [arguments]
result «socket [ ]ni'action_name' [arguments]

Arguments:

socket is the number of the socket;

action_name is the action to be performed on object;
arguments are the optional arguments to the action.

Result:

For most actions, [_]ni returns a multi-element result. The first element is a status code. A status code
of Oindicates a successful operation. A status code of 1 indicates an error in the underlying sockets
action. A status code of 1 indicates a non-error condition that prevents completion of the operation.

For a O status code, the subsequent elements provide in-depth information about the completion of the
operation, about the socket state, or returned data. For a "1 status code, the next element is an integer
error value; you can look up the meaning using the Error method of [ ]ni.
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For a 1 status code, the next element is one of a small number of integer values that further define the
condition preventing successful completion. If a receive is pending on a socket when another operation
is attempted on that same socket, this element has a value of 1. The operation will not succeed until the
Recv is completed. If the partner socket has been closed, this element has a value of 0. A close should
be done on the local socket.

Not every method follows this format; the socket methods that always return information and have no
normal error return conditions do not follow the status code format.

Effect:
[ ]niis the central feature of the interface between your application and communications over a
network. See the TCP/IP and Sockets in APL64 chapter in this manual for more information.

[ Inl Name List

Purpose:
Returns a character matrix of function, variable, and/or label names in the active workspace.

Syntax: result « [ Inl class
result < [letters] [ ]nl class
result « [scope] [ Inl class

Arguments:

class is the type of identifier, where 1 = labels; 2 = variables; and 3 = functions;

letters is an optional character scalar or vector that specifies the first letters of the names you want to
select;

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:

The result is a character matrix of names with the rows in alphabetical order. If you specify letters, the
system returns only those names starting with the designated letters. If you designate more than one
class, the system returns names that belong to any of those classes. For example, [ |nl 2 3 produces a
matrix of the names of all of the variables and functions in the workspace. The system uses the most
local definitions.

Note: [ Jidlist and [ ]nl provide similar capabilities, but they use different classification codes as
arguments. See the description of [ ]idloc for a listing of the differences.

Examples:

)fns
TRI UPDATE VOID WITH WITHOUT XMIT

'TX' [nl 3
TRI
XMIT

)vars
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ARC TERM XRAY

'TX' []nl 3 2
TERM
TRI
XMIT
XRAY

| Inlock Extended Lock Native File

Purpose:
Lock or unlock a file.

Syntax: [ |nlock tieno operation position length

Arguments:
tieno is a negative integer file tie number

operation is a Boolean value: 1 for locking the file, 0 for unlocking the file

position is a 64-bit integer specifying the beginning of the range to lock (the value of this argument must
be equal to or greater than zero)

length is a 64-bit integer specifying the range to be locked (the value of this argument cannot be
negative)

Effect:
Locking part of a file prevents other processes from reading from or writing to that part of the file.
Unlocking a file allows access by other processes to all or part of a file that was previously locked.

Examples:

[ Jnlock™1 11024 1
[ [nlock™1 01024 1

[ Jnnames Names of Tied Native Files

Purpose:
Returns the file identifiers of all the files currently tied with [ ]ntie.
(See also the extended file function [ ]Jxnnames.)

Syntax: result < [ [nnames

Result:

The explicit result is a character matrix that contains one file identifier per row. The rows of the result
have the same ordering as the result of [ [nnums. The system displays the names as they were defined
when they were tied.

Example:
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[ Jnnames
B:\PERSONS.ASF
PRIMES.INT
C:\MAIN\LETTER.TXT
.\W2F.DOC

Note: Using the traditional file functions, you are limited in names you can use. For new programming,
the extended file functions provide more capability and flexibility.

[ Jnnums Tie Numbers of Tied Native Files

Purpose:
Returns the file tie numbers of all the files currently tied with [ |ntie.
(See also the extended file function [ Jxnnums.)

Syntax: result < [ Jnnums

Result:
The explicit result is a numeric vector of file tie numbers, in the same order as the result of [ Jnnames.

Examples:

[ Jnnums
“27°527°373774

[ nuntie [ Jnnums
p[ Jnnums

0

Note: Using the traditional file functions, you are limited in names you can use. For new programming,
the extended file functions provide more capability and flexibility.

[ Jnovalue No Value

Purpose:

This session-related system function is provided to explicitly return a no-value result in the :RETURN
statement and the :RES clause of the :RETURNIF statement.

Syntax: :RETURN [ |novalue
:RETURNIF condition :RES [ |novalue

Effect:

It can only be used as an argument to the :RETURN statement or the :RES clause of :RETURNIF
statement, overriding whatever value might have been previously set for the declared result
variable. For example:

:RETURN
:RETURN result
:RETURN [ [NOVALUE
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:RETURNIF condition
:RETURNIF condition :RES result
:RETURNIF condition :RES [ [INOVALUE

You cannot :RETURN with value from a function that does not declare a result variable (that gives you a
VALUE ERROR). It also gives a VALUE ERROR when used in all other contexts. In other words, it is just
like referencing a undefined name, in all contexts other than as return argument.

| |nread Read from a Native File
Purpose:
Reads data from a native file and returns values of the data as the result.

Syntax: result « [ |nread tieno datatype count startbyte

Arguments:

tieno is a negative integer file tie number;

datatype is an integer that designates how the system interprets the bit patterns of the data it reads;
count is a positive, integer-valued number less than or equal to 2147483647 bytes that designates how
many elements of datatype the system should read;

startbyte is a positive number that represents the starting byte at which the system should begin
reading, in origin 0.

The argument must be a numeric vector of three or four elements, of which only the first element is
negative. The argument designates the file by its tie number, the datatype, the element count of the
result, and the byte at which the system should begin reading (optional). If you omit the starting
location, the system assumes it to be the current pointer position (where the last native file operation
on this file finished or at the beginning of the file if there has been no [ ]nread, [ |nreplace, or

[ |nappend since the file was last tied). The datatypes for [ |nread are:

Value Meaning

11 Read one bit per element; result Boolean; in this case, count
is the number of bytes to read, not the number of bits
82 Read one byte per element; result character
163 Read two bytes per element; result returned as 32-bit integer
323 Read four bytes per element; result integer
645 Read eight bytes per element; result floating-point
Result:

The explicit result is an APL vector containing the values of the data from the file. The system reads the
bit patterns of the file data and returns them as the specified type of APL data.

Example:

[ Jnread "12 8257 0
THIS FILE CONTAINS SALES DATA FOR 2001. CREATED 1/26/01.
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[ Jnrename Rename Native File

Purpose:
Changes the name of a native file, optionally moving it to a different directory on the same disk drive.
(See also the extended file function [ Jxnrename, which supersedes this function.)

Syntax: 'fileid.ext' [ Jnrename tieno

Arguments:

fileid is a valid native file name;

ext is the file extension;

tieno is a negative integer file tie number.

The left argument specifies the new identifier for the file. It must be a vector that contains a valid file
name, optionally preceded by a disk drive letter and path name. The right argument must be a negative
integer that designates the file you want to rename.

Effect:

The system renames the file tied to the tie number in the right argument to the name specified in the
left argument. If a file with the specified name already exists, the system signals FILE NAME ERROR.

[ |nrename is an extension to the DOS RENAME command. It changes the name of a file, but cannot
move the file to a different disk drive. However, it can move the file to another directory on the same
disk drive.

Example:

'C:\APL\TOOLS\TEST.AWS' [ |ntie "1
'C:\APL\NEW\TEST2.AWS' [ Jnrename "1
'DATA' [ |ntie 66
'OLDDATA' [ |nrename “66

Note: Using the traditional file functions, you are limited in names you can use. For new programming,

the extended file functions provide more capability and flexibility.

[ Jnreplace Replace Native File Data

Purpose:
Stores a new value in an existing native file storage space, replacing the data already there.

Syntax: value [ |nreplace tieno startbyte

Arguments:

value is any simple, homogeneous APL array;

tieno is a negative integer file tie number;

startbyte is a positive integer-valued number less than 4 petabytes (up to 4503599627370495) that
represents the starting byte where the system is to place the new data.

The left argument is the simple, homogeneous value you want to store in the file. It can be of any rank,
shape, or datatype, but [ |nreplace ravels the value before storing it.
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The right argument must be a two-element, numeric vector with a negative first element and a non-
negative second element. The first element designates the file in which you want to replace data. The
second element is the location where you want to start replacing data.

Effect:

The system changes the value of the designated storage space in the file. If the storage from the
specified startbyte to the end of the file is insufficient for the specified value, the system extends the file
to accommodate it.

Warning:
[ |nreplace may not immediately place data on the disk. It may wait until there are more data or until
the file is untied using [ |nuntie or )off.

Example:

BLOCK«[ |nread "33 323 10 1048520
BLOCK

237198472279 224841 68 82
BLOCK[3]<1982
BLOCK [ Jnreplace 33 1048520

[ ]nresize Resize Native File

Purpose:

Alters the size of a native file on the disk. | |nresize is useful for preallocating space to reduce
fragmentation or for discarding material at the end of the file.

Syntax: newsize [ |nresize tieno

Arguments:

newsize is the number of bytes of disk storage to be allocated to this file, up to 4503599627370495 (less
than 4 petabytes);

tieno is a negative integer file tie number.

The left argument to [ |nresize is the new file size in bytes. It should be a non-negative integer-valued
number that is less than the available space on disk.

The right argument must be a negative integer that designates the file you want to resize.

Effect:

[ ]nresize changes the amount of disk space that is allocated for the file. If the new size is smaller than
current size, any material beyond the new end point in the file is lost. Any subsequent use of

[ |nappend adds material at the new end of the file.

If the new size is larger than the current size, the contents of additional storage added to the end of the
file is undefined.

Caution:
[ |nresize, as described here, is specific to this APL system; in particular size values in other APL+
systems were limited to integers.
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Examples:

Reserve 32 kilobytes on the disk for use in the file tied to "312.
32768 [ |nresize “312

Discard all data in the file tied to "17, but preserve its directory entry.
0 [ ]nresize "17

| |nsize Native File Size Information

Purpose:
Returns a scalar that shows the amount of disk storage occupied by a file.

Syntax: result & [ |nsize tieno

Argument:
tieno is a negative integer file tie number that designates the file for which you want the size.

Result:
The explicit result of [ |nsize is a numeric scalar that indicates the total disk storage (in bytes) that the
file uses.

Caution:
[ |nsize, as described here, is specific to this APL system; in particular, the result may be a floating point
number, which in other APL systems was an integer.

Example:

'A:PRIMES.SF' [ |ntie 37
[ |nsize "37

[ ]ntie Tie Native File

Purpose:
Establishes a file tie for a native file.
(See also the extended file function [ |xntie, which supersedes this function.)

Syntax: 'fileid.ext' [ |ntie tieno
'fileid.ext' [ |ntie tieno [openmode]
[ |ntie tieno

Arguments:

fileid is a valid native file name;

ext is the file extension;

tieno is a negative integer file tie number;

openmode is an optional valid integer DOS open mode.

The optional left argument must be a valid native file identifier (or a device that the operating system
recognizes as a native file). Note that APL64 does not use library numbers for native file

operations. The extension is an optional, user-chosen mnemonic classification; it can consist of any
characters allowed by the operating system.
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The right argument is a negative integer scalar or a two-element, integer vector, of which the first
element is negative. The argument designates the file tie number and, optionally, a DOS open mode.
The open mode allows access to native files by multiple users or processes. The open mode values
consist of the sum of one code that indicates the type of access you want and a second code that
indicates the type of access you grant to others while you have the file tied. If another user has opened
the file first, the access you want must be compatible with the access granted by the other user, and the
access you grant must be compatible with the access that user requested.

If you specify open mode explicitly, the domain for this function is a value 0 through 255 inclusive;
however, as of DOS 3.3, the only reasonable values are the sum of one value from the Access Requested
column plus one non-zero value from the Access granted column in the table below. Thus, if you want
to be able to read and write to a file but allow other users read-only access while you have the file tied,
you would specify 34 for open mode.

'C:\DRAFT\PROPOSAL.TXT' [ |ntie "1 34

Note that the word "reasonable" above, has limited scope. If you specify open mode 49, any user could
write to the file, but no user could read it.

Access Requested Access granted to other users
0 =read access 16 = no access allowed (exclusive)
1 = write access 32 =read access allowed, write access denied

2 =read and write access 48 = write access allowed, read access denied
64 = read and write access allowed

If a second user attempts to tie the file with an open mode that is incompatible with the open mode
specified by a first user, the system signals a FILE ACCESS ERROR. The question of compatibility involves
both the access requested value and the access granted value. If the first user includes 16 in open
mode, then no second user can tie the file. If the first user specifies 32 through 34, then the second user
can request only read access (zero); any value that includes 1 or 2 results in the error. If the first user
specifies 48, 49 or 50, then the second user can request only write access (1). If the first user specifies
64 through 66, the second user can request read and/or write access.

The second user must also specify an access granted value that is compatible with the first user's
requested access. If the first user has read-only access, the second user cannot include 48 in his open
mode value. [f the first user has write access, the second user cannot include 32. If the first user
requested both read and write access, the second user must include 64. A second user cannot
successfully specify exclusive access.

If you specify one of the access requested values, but do not specify an access granted value (that is,
open mode of zero, 1 or 2), the effect for APL is the same as specifying exclusive access; another
instance of APL cannot tie the file. If you do not specify open mode at all, the default value is 66. APL64
tries open mode 64 if an ACCESS DENIED error occurs. (Except see the historical note below.)

Note that you can also trigger an error for access reasons unconnected with another user, for example,
requesting write access (including 1 or 2) on a file which the operating system considers to be read-
only.
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Monadic [_]ntie takes a tie number as the right argument and returns a two-element integer vector
indicating the file tie state. The value is the same as the open mode arguments to the dyadic version of
[ |ntie and indicates what the current open mode of the file is. If an open mode argument was specified
when the file was tied, the result of monadic [ |ntie is that value. If no open mode argument was
specified the return value is dependent on whether read or write access is granted and the value of
"Network" specified in the APL configuration file. The value of the second element is applicable only to
component file ties. Therefore, the second element value is meaningless for native file ties.

Historical Baggage:

In the days of PC DOS, there was an option called "Network" that you could (can) specify in the APLW.INI
file. By default, when not specified, this is "on." There is no known situation where it is currently useful
to specify this option, but it remains in the system to protect old code. If "Network" is off, and you do
not specify openmode, the system attempts read/write access with an exclusive tie, which blocks
anyone else from tying the file and fails if another has the file tied in any mode. If [ |ntie fails in this
situation, the system does not retry.

Effect:

The system ties the native file. You can retie a file that you already have tied without first using

[ Jnuntie. The tie number can be the same number or a different number. The only restrictions are that
no other file can already be tied with the new tie number. You can use this "slippery" tie to ensure that
a file is tied without looking up its name in [ Jnnames.

If the needed access is not available or if the open mode is not acceptable to the operating system, a
FILE ACCESS ERROR results. A slippery tie closes the file and reopens it, possibly with a different
specified open mode. Another user could conceivably open the file at that precise moment and block
the retie.

Caution: By manipulating directories with [ |chdir and [ ]libd, you conceivably can tie the same file to
two different tie numbers without the system detecting it. The result of this condition can be
unpredictable; you should avoid creating it.

Examples:

'A:PRIMES.INT' [ |ntie 37
'C:\SPREAD\PRINT.OUT' [ ]ntie "1 34

Note: Using the traditional file functions, you are limited in names you can use. For new programming,
the extended file functions provide more capability and flexibility. The system function [ |xntie operates
similarly, but not identically to this function, with long file names. The differences include the domain,
the error messages, and the default behavior when open mode is not specified.

[ Jnuntie Untie Native Files

Purpose:
Unties designated files that were tied using [ |ntie or [ ]xntie.

Syntax: [ |nuntie tieno1 tieno2 tieno3... tienon
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Argument:

tienoi are negative integer file tie numbers.

The argument designates the file tie numbers of the files tied with [ ]ntie to be untied. The argument
can be a scalar or a vector of negative integer file tie numbers. The system does not check if elements of
the argument are duplicates or if they designate tied files. An empty vector is permitted as an argument
and does not affect any file ties.

Effect:

The system unties any files tied to any of the tie numbers in the argument, and updates their directories
on disk. Untying native files ensures that the system writes all data to the files and places the updated
file directories on the disk.

Warning:

If you writing to files on a floppy disk, to avoid damaging your files, always make sure that the disk that
was in the disk drive when you tied a file is in that disk drive when you untie that file or perform any
action that forces a write, such as Jcmd or [ Jemd.

Examples:

[ Jnuntie “33
[ |nuntie [ nnums

[ Jodbc Interface to the Open Database Connectivity (ODBC) Interface
Purpose:

Provides a structured query language (ODBC)-based interface to a relational database. To learn more
about [ Jodbc in the APL64 Developer version go to Help | APL Language | SQL System Functions | Using

ODBC.

[ Jos Operating System
Purpose:
Returns the operating system.

Syntax: result « [ Jos

Domain:
The result is a character vector containing the operating system on which APL64 is running.

Result:
The result will depend on the specific operating system.
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Example:
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[ Jover Conformable concatenation

Purpose:
Laminates one array over another array.

Syntax: result ¢ [ Jover arrayl
result < array2 [ Jover arrayl

Arguments:
arrayl and array2 are any array of character arrays or scalars or strings.

Results:
The result is arrayl when used monadically.

The result is array2 laminated over arrayl when used dyadically.
Remarks:

[ Jover R: Returns R

L [ Jover R: Laminates R under L and returns result

Examples:

[ Jover 'abcd’ (110)
abcd 12345678910
100 [ Jover 'abcd' (110)
100 0
abcd 12345678910
100 [ Jover «abcd»
100
abcd
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[ Joverv Vector Conformable Concatenation

Purpose:

Consecutive laminations of one array over another array.

Syntax: result« [ Joverv R
result < L [ Joverv R

Arguments:
R and L are any array of character arrays or scalars or strings.

Results:

For monadic case, the result is:

e 0O=ppR: Returns R

e 1<ppR: RANK ERROR

e 1=ppR: Consecutive lamination of elements of R:
R[1] [ Jover R[2] [ Jover R[2] ...

For dyadic case, the result returns L [ Jover [ Joverv R.

Examples:
1 20overv 'ABCD' 'DE' 'PQRST'
12000
ABCD
D E
PQRST
(3 1p'abc') = O«Hoverv 'abc'
a
b
c
1

= WN =0
oOo0oouT
[eNeoNele]

100

o0 T o

ABCD
DE
PQRST

(+ 3p'abc',,3 3t3 1p1 2 3)=[«'abc'overv 1 2 3

100 Hoverv 'abcd'

Ooverv 'ABCD' 'DE' 'PQRST'

X<2 3pi69odoverv X

RANK ERROR: [JoverV: Right arg: Rank not 0 or 1
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[imm] ¢ OoverV X
A

X<2 3pi69odoverv cX
2 3
6
1 20overv 'ABCD' 'DE' 'PQRST'
00O
CcCD

F -
o

VO >+
O mMoN

RST

[ ]path Interface to .NET Path class

Purpose:
Performs operations on String instances that contain file or directory path information.

Syntax: result « [ Jpath '?'
result « [larg] [ ]path action

Arguments:
larg are the optional arguments to the action.

action is a text vector that determines how the system function will operate on the left and right
argument.

Result:
The result, if any, depends on the action called and is operating system dependent.

Remarks:
Refer to the detailed documentation for [ |path in Help | APL Language | Using [ |PATH.

[ Jpcopy Protected Copy from Saved Workspace

Purpose:

Copies APL functions and variables from a saved workspace into the active workspace provided the
object does not already exist. This function is available in a runtime application, but the copied
workspace must be a runtime workspace.

Syntax: result « [ ]pcopy 'wsid'
result « 'namelist' [ |pcopy 'wsid'

Arguments:

wsid is a workspace name. The system assumes the default extension (.ws64). You must use the file
extension .w3 to load an APL+Win workspace. When copying an APL+Win workspace file name that
includes one or more spaces, you must append a semi-colon to the long file name.

namelist is a list of functions and variables to copy either a character matrix with one name per row or
a character vector with names separated by one or more blanks.

Result:
The result is an integer vector of codes that represents the success or failure of [ |pcopy. If you specify
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namelist, result contains a response code for each object in namelist. The table below shows the values
used in the result vector.

Response Codes for the Result of [ |pcopy

Code Explanation

2 A variable was copied successfully.
1 A function was copied successfully.
0 No object was copied; none was found with the supplied name.
-1 An object with this name already exists in the workspace.
2 The object was too large to copy given the available free workspace.
4 There is insufficient space in the symbol table to copy this object and the
workspace is too full to expand the symbol table.
~6 The amount of workspace available is too small to perform the copy.
~7 The object was not copied due to an INTERFACE CONVERSION ERROR.

If you use [ |pcopy without specifying namelist, then result is empty if the system successfully copies
everything from wsid. If not, everything is not copied, the system may return a single error code. If an
unanticipated error occurs, the system does not return a result.

Effect:

Copies functions and variables from the local environment of the specified workspace into the local
environment of the active workspace unless they would replace any objects by the same name. The
system copies a label as a variable only if the function in the source workspace is pendent or suspended
and the name does not exist in the active workspace. The system recognizes a label in the active
workspace only when its function is pendent or suspended.

Copying a function copies only its source form; the system discards all precompiled internal code and
clears [ |stop and [ Jtrace settings in the function.

Note: You cannot copy a workspace that was saved in APL+DOS.

Examples:
The example below shows that two of the five requested objects were successfully copied, but the value
of MTRX did not change. Compare this function to [ |copy, which would change the value of MTRX.

MTRX
12
34
'MTRX FUN X DAT SPNDLAB' [ |pcopy 'WS3'
110271
)vars
DAT MTRX
MTRX
12
34

[ ]pdist Probability Distribution

Purpose:
Provides the Samples action to obtain sample values for the supported probability distributions using an
APL64 programmer-selected pseudo-random number generators.
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For detailed documentation use the Help | APL Language | Using [ |PDIST menu item in the APL64
developer version.

[ Jpenclose Partitioned Enclose

Purpose:

Creates a nested vector from portions of an array. This function is a cover function for the Evolution
Level 1 behavior of dyadic Enclose (C). You can use this system function at any Evolution Level. At
Evolution Level 2, dyadic Enclose is the Partition function.

Syntax: result < boolvec [ |penclose array
result « boolvec [ |penclose][i] array

Arguments:

array is an array that contains the data you want to rearrange; it can have any type, rank, and shape;
i is a non-negative, integer-valued scalar that indicates the axis along which you want the function to
enclose the subarrays; the default is along the last dimension.

boolvec is a Boolean vector that is used to partition the right argument into items of the result; it must
be the same length as the selected dimension of the right argument. Each 1 represents the beginning of
an element in result; each zero following the first 1 represents a corresponding subarray of array that is
nested with its predecessor.

Effect:

The system starts partitioning with the subarray of array that corresponds to the first 1 in the left
argument. It groups that subarray with as many subsequent subarrays as there are zeroes following the
1. With each 1 in the left argument, the system creates another item in the result; it encloses the
subarrays represented by each 1 and the subsequent zeroes to form each element of the result.

Result:

The result is a nested vector with items selected and enclosed in the pattern specified by

boolvec. Those subarrays of array corresponding to leading zeroes are omitted. The length of result is
equal to +/boolvec.

Examples:

ldisplay 0 01 0 1 1 0 O [penclose 18

N —

| . .
|13 &| |51 16 7 8]
|| ~ ]

e ————————————————
ldisplay 1 [penclose 1 2 3
- - ————————
| .~ >, >. |
[1al 121 1311
||~| |~| |~||
I€ __________ 1
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ldisplay 1 0 1 [Openclose[1] 3 4p112
= .
| J>—————- . e o
41 2 3 4] 49 10 11 12]]
|15 6 7 8] '~-----=--- "
| 'mmmm e ' |
lE _____________________ ]

[ ]pf Key Bindings
Purpose:

The [_]PF system function may be used to associate a keyboard shortcut with a user-defined APL
executable statement for the convenience of the APL64 programmer.

Syntax: result < [ ]pfO
result < [ |pfkeyCode
[ |pf keyCode actionText flag

Arguments:
keycode is an integer scalar which is the sum of these values:

o Virtual key code: Keys Enum (System.Windows.Forms) | Microsoft Docs
o Shift code: 100000

o Control code: 200000

o Alt code: 400000

actionText is a character vector containing the associated user-defined APL executable statement or the
name of a user-defined function

flag is a Boolean scalar indicating the disposition of the user-defined APL executable statement when
the keyboard shortcut is used:

e False(0):

The actionText is executed when the keyboard shortcut is used. The history will be updated to
indicate that the [ |PF-defined keyboard shortcut was used and the result, if any, of the execution of
the actionText will be used to update the history. The current content, if any, of the command line
is not considered.

e True(1):

If the actionText contains [ |TCNL, the actionText will be inserted into the command line at the
current caret offset in the command line and the updated content of the command line will be
executed. The history will be updated to indicate that the [ |PF-defined keyboard shortcut was used
and the result, if any, of executing the updated content of the command line, will be used to update
the history.

If the actionText does not contain [ JTCNL, the actionText will not be executed. The action text will
be inserted into the applicable APL64 Developer version GUI control at the current caret offset in
that GUI control:
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Effect:

Result:

If the keyboard focus is on a function editor, a text editor, the editable classic history pane or
the command line, the actionText will be inserted into that GUI control.

If the keyboard focus is on the command line, non-editable history pane, debugger pane or state
indicator pane, the actionText will be inserted into the command line.

The [_]PF system function is available only in the APL64 Developer version.

[ |PF keyboard shortcut definitions are transient, so they are not preserved between APL64
Developer version instances.

[ |PF keyboard shortcuts take precedence over user tool keyboard shortcuts.

A [ ]PF keyboard shortcut does not interact with a programmer-developed | JWI application
system interface.

The Windows operating system, language, keyboard definition and installed software may affect
available shortcut key combinations.

The result depends on the arguments supplied. The history will be updated when [ |PF is used.

When [ |PF 0:

If no [ ]PF keyboard shortcut definitions have been created the result is a zero-row, three-
column matrix.

If [ ]PF keyboard shortcut definitions have been created the result is a three-column matrix with
one row for each existing [ |PF keyboard shortcut definition

When [ |PF intScalar:

If intScalar is positive and is the Win32 keyboard shortcut integer code of an existing [ |PF
keyboard shortcut definition, the result is a one row, three column matrix containing the
definition

If intScalar is positive and not a Win32 keyboard shortcut integer code of an existing [ |PF
keyboard shortcut definition, the result is a zero row, three column matrix

If intScalar is negative and its absolute value is the Win32 keyboard shortcut integer code of an
existing [ |PF keyboard shortcut definition, that [ |PF keyboard shortcut definition will be
deleted and the result is 0 0p0

When [_|PF intScalar charVec boolScalar:

The result is 0 0p0 if successful.
If a previously-defined, [ ]PF keyboard shortcut definition exists, that definition will be replaced
by the updated definition.

Examples:

A new instance of the APL64 Developer version is started and the editable classic history is selected.
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[ APL64: CLEAR WS — — o %

File Edit Session Objects Tools Options Help

ERL 800 =9 Do Mans. 00

4] pO+~0OPF 0
1:0 3
2 OFF 100123 ""Shift+Fi2 clicked""' O
3 B Shift+Fi2 clicked:
& =[OPF] "Shift+Fi2 clicked"
5 5hift+F12 clicked
' & OPF 123 ""F1i2 clicked""' O
7 p F12 clicked:
8 =[0PF] "Fi2 clicked"
9iF12 clicked
10 OFF 122 'Fii Text to Insert' 1
11 A F11 clicked:
12 F11 Text to Insert
13 OrF 121 {'myV¥Yariable' , OTCNL) 1
i B F10 clicked:
15 =[0OPFF] myVarizable

16:VALUE ERROR
17:=??? myYariable

18:~

19 my¥ariable+15

20 A F10 clicked:

21 *[0PF] my¥ariakble

221 2 3 4 5
dE= |
Ready | | |[Wist: Ln: 22 col: 9| | classic | | Mum
Example 2:

A new instance of the APL64 Developer version is started and the editable classic history is selected.
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E2 APL64: CLEAR WS = — O ¥
File Edit Session Objects Tools Options Help
FRY &[5 =2¢XDEE#Mam 00 i,

4] pO+~0OPF 0

1:0 3

2 OPF 123 ""Fi12 clicked"' 1

3 pO-0OPF 0

123 "F12 clicked" 1

511 3

& OrF 123

71123 "F12 clicked" 1

a OPF 100123 '"Shift+F12 clicked"" {1

9 eO+-0FF 0

10 123 "Fi12 clicked" 1

11:100123 "Shift+Fi12 clicked" 1

12:2 3

13 OrF ~100123

14 ed-0PF 0

15:123 "F12 clicked" 1

1611 3

17 el-{IPF 100123

18:0 3

19 |
[ |
Ready | | |Hist: Ln: 19 Col: 6| |Class’|c| |Num
Example 3:

A new instance of the APL64 Developer version is started and the editable classic history is selected.
When the third argument of [ |PF(flag) is zero, execution of the second argument of [ |PF (actionText)
will be attempted. When the third argument of [ |PF(flag) is one and the second argument of

[ |PF(actionText) contains [ J[TCNL, execution of the second argument of [ |PF (actionText) will be

attempted.
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| 57! APLG4: CLEAR WS - O b4

Eile Edit Session Objects Tools Options Help |

[FEd@&@ D5 =2¢XDER Man 0 DEE _imw w4 i .

0 OrFF 123 '""F12 clicked"' 0

1 >[0PF] "F12 clicked"”

2:F12 clicked

3 OPF 123 ""F12 clicked"’ 1

4 "F12 clicked” |
5 OFF 123 'F12 clicked' 0

6 F12 clicked

7 OPF 123 'F12 clicked' 0

8 »[0PF] F12 clicked |
Q:WALUE ERROR

10i=777 F12 clicked

11 A

i2 OPF 123 ('""F12 clicked”',OTCHL) 1

13 *[OPF] "F12 clicked"”

14:F12 clicked

15 OrF 123 ('F12 clicked' ,OTCNL) 1

16 >[0PF] F12 clicked

17:VALUE ERROR
18:»777 F12 clicked

19 A
20
|
= |
| Ready | | |Hist: Ln: 19 Col: 5| |classic| [ Mum |
Example 4:

A new instance of the APL64 Developer version is started. Keyboard focus is on the function editor, with
caret offset after ‘b’ in the function text. F11 is clicked, so the text ‘F12 clicked’ is inserted into the function
text at the caret offset:

=

E APLG4: CLEAR WS - O ><
Eile Edit Session Objects Tools Options Help

FREd& (5 =2 X Do Mas, 0000 HER W mmme
VFN1 Ha X =

FREY AUX S[(F=2¢xhaEs a0 @ERE i,
[4]

I-FN1
+~'abF12 clickeded’

[1:186]
C i ]
0 o0-0PF 0O
1.0 3
2 OPF 123 'F12 clicked' 1
3 Jed wFN1
"
|| |
Ready | | |Edit|:|r: Function Name: FN1 Ln: 1 Col: 16| |Class"|c| |Nul1
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Example 5:

A new [ |PF short-cut definition is created for the F9 key, keyboard focus is on the function editor, caret
offset is at the beginning of line [1] of the function and F9 is clicked, so the remark is added to the function
text:

Z APL64: CLEAR WS — O X
File Edit Sessiocn Objects Tools Options Help
FRYS O =92¢XDas Man_ 00 U0 _im_§
TFN1 a2 x =
AUAXes | 92 ¢YXDaEEST MEA T S I STV R VIR S
0 :I+FN1
1 in F9 clicked to add this remark
2 |g«'abed’
[0]
i 7]
0 <P Jed FN1
1 <P OPF 120 ('m F9 clicked to add this remark',Dtenl) 1
d=] |
Ready | | |Editnr: Function Mame: FNi1 Ln: 2 Col: {Ill |Cl355i:| |
Example 6:

The [ ]PF short-cut definition for the F9 key is replaced, keyboard focus is on the empty command line
and F9 is clicked, so the APL statement, 2 3p16, is executed:

{2 APLG4: CLEAR WS - O x
File Edit Sessicn Ohbjects Tools Options Help

FRASNEA=2¢xDas Man. i 00 HEH im_ |,
0 < OpfF 120 ('2 3pue' ,Otenl) 1

1 b >[0OPF] 2 3pr6

2 123

3 L 5§ &

3| |

Ready | | |Cl'|d: Ln: O Caol: {Ill |Cl355i:| |

Example 7:

Editable classic history is user-selected.
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The [_]PF definition for keycode 123 is defined so that execution of the actionText will be executed when
the keyboard shortcut is used.

The [_]PF definition for keycode 123 is changed so that insertion of the actionText instead of execution
of the action text will occur when the keyboard shortcut is used. [ JTCNL within the text of the
actionText will not cause execution of the actionText.

[\ APL64: CLEAR WS =1 — O %

File Edit Session Objects Tools Options Help

PRS2 X DEEda s, i, i,

Opf 123 "':select',Otenl, ':case’ Otenl, ' :endselect'” O
=[0OPFF] ':select',Otenl, " :case’ Otenl, ' :endselect’
tselect
tcase

rendselect
Opf 123 "':select’ ,0Otcnl, ":case’ Otcnl, ' rendselect’” 1
"tselect” ,(dtcnl, ":case’ [Jtecnl, ' ':endselect’
Opf 123 ":select :case :endselect” 1
iselect icase :endselect

[T I R e T

" [E3) |

Ready || |Hi5t: Ln: 8 Col: 3ﬁ| |Classic| |Num

[ ]profile Profile Performance

Purpose:
Used to obtain a fine-grained performance profile of APL64 programmer-selected actions.

For detailed documentation use the Help | APL Language | Using [ |Profile menu item in the APL64
developer version.

[ Jpsave Save Workspace without Replacement

Purpose:
Saves the active workspace under program control without halting execution but after checking that
saving the workspace will not replace an existing workspace with the same name.

Syntax: [RESET] [ |psave 'wsid'
[ ]psave 'wsid'

Arguments:
wsid is a character scalar, vector, or one-row matrix that specifies the name to identify the saved
workspace; the system appends the default extension (.ws64).

The optional left argument, a character vector that contains the value 'RESET', indicates that the system
should save the workspace with a clear state indicator.
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Effect:

Creates a copy of the active workspace as a file on disk with the name wsid.ws64, unless a file with that
name already exists, without halting execution of the APL statement in which the command

appears. Monadic [ |psave produces a saved workspace with execution suspended at the start of the
function line at the top of the state indicator at the time it is called. Dyadic [ |psave saves the
workspace with a clear state indicator.

If the argument you supply, wsid, is different from the workspace name, | Jwsid, the system changes the
system variables [ Jwsid, [ Jwsts, and [ Jwsowner for the active workspace as a side effect of [ |psave. If
a workspace already exists on disk with the supplied name, the system produces a WS NAME

ERROR. The table below shows the differences among the system commands )save and )psave and the
system commands [ ]save and [ |psave.

Results of Save Operations

[ Jwsid C:\MYWS C:\MYWS C:\OTHER
Conditionon disk  C:\MYWS.ws64 exists C:\MYWS.ws64 C:\MYWS.ws64 exists
does not exist

Operation Result Result Result

)save myws SAVED SAVED SAVED

)psave myws WS NAME ERROR: Workspace SAVED WS NAME ERROR: Workspace
already exists already exists

[ Jsave 'myws' SAVED SAVED SAVED

[ ]psave 'myws' WS NAME ERROR: Workspace SAVED WS NAME ERROR: Workspace
already exists already exists

Notes: If you specify one of the system commands without an argument, the results are the same as the
first two columns. If [ Jwsid is empty (CLEAR WS), the results are the same as the third column.

Examples:

This example uses monadic [ ]psave to checkpoint a running application. Localizing [ Jwsid allows

[ ]psave to change the workspace identifier while the function is running but leaves the global value of
[ Jwsid unchanged. Localizing [ ]Ix to exit the function preserves the state of the workspace at the time
it was saved.

V GRINDATA MyApp
[m] :fori:in iteration
n| CHECKPOINT iteration

n+1] :endfor
%

—r—

V CHECKPOINT n;[_Jwsid;[ Jlx

[1] MyAppTemp«| Jwsid,on

[2] []lxe<'-0" o[ ]psave MyAppTemp
\%
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[ ]ggdefault Quote-Quad input default user response text

Purpose:
Sets the default user response text in the quote-quad query.

Syntax: [ Jqqdefault buffer
result ¢ [LeftArg] [ ]qqdefault prompt

Argument:

buffer is a character vector that specifies the default response text displayed in the quote-quad query.
The value of this ‘buffer’, up to the first [ Jtcnl, or the entire ‘buffer’ value if it does not contain [_]tenl, is
the default response to the next Quad or Quote-Quad query. The remaining value of the ‘buffer’, if any,
is retained for subsequent Quad or Quote-Quad queries.

LeftArg is the optional scalar identifying the action target. The possible values are

value | Action on Internal ‘buffer’
1 Append right argument to ‘buffer’
0 Replace ‘buffer’ with right argument
"1 Prepend right argument to ‘buffer’
2 Return the current value of ‘buffer’ (Right argument, e.g. ", ignored)

Result:
The result, if any, depends on the action called.

Effect:

[ ]QQDefault renders no output to the APL64 developer version history pane when a left argument of "1,
O or 1is used.

[ ]QQDefault is available only in the APL64 developer version. The value of the ‘buffer’ does not persist
when the current APL64 developer version instance ends.

Note: Refer to the menu Help | Developer Version GUI | Quad and Quote-Quad for additional
information on this function.

Example:

[ JQQDefault '3+5',[ Jtcnl,'0.001+6',[ Jtenl,abc","pgr"
2[ JaQDefault "

X<[']

2[ JQQDefault "

Y]

2[ JQQDefault "

Z<["] (o) User clicks OK button

"=2[ ]QQDefault "

Before user closes the Quote-Quad dialog:
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r

& APL64: CLEAR WS — O *

File Edit Session Objects Tools Options Help

FREA & [E =2 X DS MW 000 OB e Wy
< o 0QQDefault '3+5',[Otenl,'0.001+16"' ,Otenl, '"abe”,"pgr"’
(GCEES 20QQDefault '
2i3+5
3:0.001+16
L:"abec","pqr"
< os X«
6: 345
L 20QQDefault '’
8i0.001+16
9i"abc","pqr"
<10 Y]
11! 0.001+16
12! 20QQDefault '
13i"abe" ,"pqr"
s I+[] A User clicks OK button APL Quote-Quad nput [
i “abc”,"pgr”
I.Running | | | |[ns |Class"|c| |Num |EN_US 1
After the user closes the Quote-Quad dialog:
B APLG64: CLEAR WS - O b4
File Edit S5ession Objects Tools Options Help
FRAd s[5 DY DR MR DWW
oo 0QeQDefault "3+5',0dtenl,'0.001+16"' ,Otenl, ' "abec","pgr"’
< 1 20QQDefault "'
2:3+5
3:0.001+16
k:i"abe","pqr"
M5! X<
6. 345
Fo7 20QQDefault '’
8:0.001+16
9:i"abe","pgr"
4 10: Y[
11 0.001+16
CEYE 20QQpefault "'
13{"abe","pqr"
@14: I+[1 A User clicks OK button
15 "abe","pqr"
P16 "'=2[0QQDefault '’
17:1
Ready | | |Hist: Ln: 18 Col: 6| Ins |Classic]| | Num | EN_US

[ ]gload Quietly Load a Workspace

Purpose:
Loads a workspace under program control without displaying the saved message.

Syntax: [ ]qgload 'wsid'
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Argument:

wsid is a character scalar or vector that specifies the workspace to be loaded; the system assumes the
default extension (.ws64). (You can use the file extension .w3 to load an APL+Win workspace.) If you
omit the directory name or library number, the system uses the default directory.

Effect:
Replaces the active workspace with a copy of the contents of the designated workspace. The system
does not display a SAVED message.

When you use [ ]gload, the new active workspace begins execution automatically if [ ]Ix is set
appropriately, giving the effect of continuing a multistep program through two or more

workspaces. You can exchange information between the two workspaces by storing data in a file while
in one workspace and then reading the data back while in another workspace.

Example:
In the example below, the point is that no SAVED message displays when you load a workspace with this
function. The last two lines show that the system did load the specified workspace.

)clear
CLEAR WS...
[ Jqload 'STAGE2'
[ Jwsid
C:\APL\STAGE2

[ Jrepl Replicate Items in an Array

Purpose:

Replicates selected items in a array. This function provides the same behavior that is derived by the
Replicate operator (/) with a variable as the left argument. You can use this system function at any
Evolution Level.

Syntax: result « repl [ Jrepl array
result < repl [ Jrepl[i] array

Arguments:
repl is an integer scalar, or integer vector where the number of non-negative elements equals the length
of the chosen dimension of array;

i is a non-negative, integer-valued scalar that indicates the dimension along which you want to replicate;
array is any APL array; if the chosen dimension has length 1, arg is extended along that axis to the
number of non-negative elements in the operand (+/repl>0). Similar to [ Jexpand, you can generate
only fill elements with a non-positive operand and an argument that is a scalar or has length 1 along the
chosen dimension.

Result:

The result is an array that contains each item of array replicated the number of times specified by the
corresponding non-negative value in repl; for negative values in repl, the array is extended along the

chosen axis by inserting the number of fill items equal to the absolute value of the negative element.

[ Jrepl replicates the last dimension of the argument array by default.
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Examples:

012][ Jrepl MO’
MOO

A<2 3p'ABCDEF'

1712723 JreplA
A BB CCC
D EE FFF

01[ Jrepl[1] A
DEF

1712 [ Jrepl[1] A
ABC

DEF
DEF

0720 Jrepl 5
00

0720 [ Jrepl[1] 2 3p:3
000
000

Note: At Evolution Level 1, there was a difference in the result for appropriate arguments between the
expressions larg /” rarg and larg (/) "rarg. The latter took a nested left argument, each item being an
integer vector appropriate for the corresponding item of rarg. At Evolution Level 2, the syntax(/)”
generates an EVOLUTION ERROR. Use [ Jrepl” when you want to use Replicate with different arguments
for each item of a nested array.

nest—(12) (34)

12 [ Jrepl nest
1234 34

12 /nest
123434

12 /"nest
122 344

12 [ Jrepl” nest
123344

(12) (12) [ Jrepl nest
122 344

(12) (34) [ Jrepl nest
1223334444

(12) (23 4) [Jrepl” (56) (789)
566778889999

[ ]rjust Right Justify
Purpose:
Returns the character elements in an array or string right justified.
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Syntax: result « [ Jrjustarray

Arguments:
array is character array or scalar or string.

Results:
The result is the character elements in the array or string right justified.

Effects:
The [ ]rjust system function will not throw a DOMAIN ERROR exception for a right argument that is not
appropriate for [ |rjust and instead will return the right argument unmodified if possible.

Examples:

O<heading«<2 15p'First Name Last Name
First Name
Last Name
Orjust heading
First Name
Last Name
string««ljust »
string
ljust
Orjust string
Ljust
Orjust (1 2 'XY ') 2.34 'AB '
12 XY 2.34 AB

[ Jrmdir Remove a Directory

Purpose:
Removes a disk directory.

Syntax: [ Jrmdir 'dir'

Argument:
dir is a character vector that contains the identifier of the disk directory you want to remove.

Effect:

The system erases the directory from the specified or default disk drive. You can remove a directory
only if it is empty, and if it is not the current default directory. [ Jrmdir is equivalent to the DOS
command RMDIR.

Example:

| [Jrmdir 'C:\TEMP" |

[ Jrnet R Statistical & Graphics Tools

Purpose:
[ JRNET provides a convenient interface between APL64 and the R statistical and graphics toolkit.
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To learn more about [ JRNET in the APL64 Developer version go to Help | APL Language | Using

|RNET.

[ Jround Round Numbers

Purpose:

Provides options for rounding numbers to the nearest integer or to the specified number of fractional
digits.

Syntax: result « [nDigits rndOpt] [ Jround array

Argument:

array is a numeric array or scalar; all other datatypes will not be modified.

nDigits is the number of fractional digits for rounding: [0, 15], e.g. 0 indicates rounding to an
integer; the default value is 2.

rndOpt is the rounding method to apply; the default value is 1.

rndOpt Rounding Method

0 MidpointRounding. ToEven

1 MidpointRounding.AwayFromZero

2 MidpointRounding.ToZero

3 MidpointRounding.ToNegativelnfinity

4 MidpointRounding.ToPositivelnfinity
Results:

result is the same type, rank and shape as the argument array.

Examples:

Example #1
If the data type of arg is not Double, the right argument is returned as the result:

X<€'abc'2 3 3.456
X=[ JRound X
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7. APLE4: CLEAR WS — 0 5
File Edit Session Objects Tools Options Help |
FREM&[OR|=92¢ %D i i,

<P U§K+'abc' 2 3 3.456
F oL X=[JRound X
2.1

2=

[Re.. | | [Hist: Ln: 3 Col: 6|Ins |Classic|  |Num |EN_us |

Example #2
Frequently used rounding: res < (nDigits 1) [ JRound doubleArg

This rounding is equivalent to the ‘Round’ APL64 programmer-developed function for
nDigits = 0 and to res « nDigits [ |Round doubleArg

[ ]def'Z€P Round X' 'Z&([X*x10*P)+10*P'
2 Round 3.075 3.085

2 [ JRound 3.075 3.085

21 [ JRound 3.075 3.085

—
7 APLE4: CLEAR WS — O X
File Edit Session Objects Tools Options Help

ERL8 D09y Das MER. U,

- = =

<t o Odef 'Z<«P Round X' '"Z«([Xx10%P)+10xP'
1iRound
CVE 2 Round 3.075 3.085
3:3.08 3.09
¢ 2 ORound 3.075 3.085 |
5i3.08 3.09 .
< 6! 2 1 ORound 3.075 3.085 |
723.08 3|.09 |
[ [ |
|Ready | | |#ist: Ln: 8 Col: 6|TIns |Classic| | Num [EN_US |
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Example #3

The rndOp argument determines the rounding algorithm used:

10 [ JRound 3.75 3.85 (3) Round to nearest even

11 [ JRound 3.75 3.85 (6) Round away from zero

B APLG4: CLEAR WS

File Edit Session Objects Tools Options Help

FERd& DEH=?2¢ XD

KE of 1 0 ORound 3.75
1:3.8 3.8

g 2 1 1 ORound 3.75
3

3.8 3.9

ol

TR T b 1T +T 04+

R R

-

.85 A Round to nearest even

.85 A Round away from zero

I

|Ready

| | |Hist: Ln: & Col: &|Tns |cClassic |cap |Num | EN_US |

Example #4
Create the Rounding function and run it.

Z<Rounding;[ |PP;X;L;R

[ [PP<17

L« ' Data:'

L<L[ JOVER' [ JRound:’
L<L[ JOVER '2 [ JRound:
L—L[JOVER '2 0 [ JRound:
L<L[ JOVER '2 1 [ JRound:
L—L[JOVER '2 2 [ JRound:
L—L[JOVER '2 3 [JRound:
L<L[ JOVER '2 4 [ |Round:
R<63 ¢ X<1+.001x110
R<R[ JOVER 6 3 ¢ [ |Round X
R<R[ JOVER63¢ 2 [ JRound X
R—R[ JOVER 6 3% 2 0 [ JRound X
R<R[ JOVER63$ 21 [ JRound X
R—R[JOVER 6 33 2 2 [ JRound X
R—R[ JOVER 6 3% 2 3 [JRound X
R<R[ JOVER6 3 $ 2 4 [ JRound X
7Z<L,R

T

T

T

T

T
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= APLBS: CLEAR WS — O *
Eile Edit Session Objects Tools Options Help
FRd& D5 =2C DS MAn b0 UEHRE i),
VRounding 4= X| =
FREY. AfAX&EaR ] =2 CXDoaEN MR Qi
0:Z+Rounding:0OPP:X:L:R
1 0rP+17
2iX+1+.001=110
K]
4L~ ' Data: '
5 L-LOOVER ' ORound: '
6 L-LOOVER '2 ORound: '
7:L+~LO0OVER '2 0 ORound: '
8:L+~LO0OVER '2 1 [ORound: '
S L+LOOVER '2 2 [ORound: '
10:L+LOOVER '2 3 [Round: '
11 L+LOOVER 'Z 4 [Round: '
12
13iR+6 33X
14 R-ROOVER & 3Fs0Round X
15 R-ROCVER & 32 ORound X
16 R+-ROOVER & 332 0 [Round X
17 R+-ROOVER & 332 1 [Round X
18 R+-ROOVER & 332 2 [Round X
19 R+-ROOVER & 332 3 [Round X
20 R-ROOVER & 332 % ORound X
21
22 G
|[22,-5] Commit Changes| [Commit & Close
G )
g 0 led vRounding
o1 Rounding
2 Data: 1.001 1.002 1.003 1.004 1.005 1.006 1.007 1.008 1.009 1.010
K| OrRound: 1.000 1.000 1.000 1.000 1.000 1.010 1.010 1.010 1.010 1.010
42 OrRound: 1.000 1.000 1.000 1.000 1.000 1.010 1.010 1.010 1.010 1.010
52 0 ORound: 1.000 1.000 1.000 1.000 1.000 1.010 1.010 1.010 1.010 1.010
62 1 (ORound: 1.000 1.000 1.000 1.000 1.000 1.010 1.010 1.010 1.010 1.010
72 2 ORound: 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.010
82 3 ORound: 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.010
ngE 4 [ORound: 1.010 1.010 1.010 1.010 1.010 1.010 1.010 1.010 1.010 1.010
|
| | |E|:Iitnr: Function Mame: Rounding Lm: 22 Col: 5|Ins |Gla55"|c| |Num|EN_US|

Example #5
If nDigits is zero, [ JRound rounds the right argument to the integers. Create the
RoundingZero function and run it.

| Z—RoundingZero;[ ]PP;X;L;R |
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[ [PP<17

X<1+.001x110

L« ' Data:'

L<L[ JOVER'0O [ JRound:'

L<L[ JOVER'0 0 [ JRound: '
L<L[ JOVER'0 1 [ JRound:"
L<L[ JOVER'0 2 [ JRound: '
L<L[ JOVER'0 3 [ JRound: '
L<L[ JOVER'0 4 [ JRound: '
R<639¢X

R—R[JOVER 6330 [JRound X
R<R[JOVER 6 330 0 [ JRound X
R—R[JOVER 6 330 1 [ JRound X
R<R[JOVER 6 33 0 2 [ JRound X
R<R[JOVER 6 330 3 [ JRound X
R—R[JOVER 6 330 4 [ JRound X
Z<L,R
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= APLGS: CLEAR WS

File Edit Session

Objects  Tools

HE @ ([T

Options

PCXDMES

Help

MER_

LI [FT) [0 )

=

L]

VRounding... +& X|

l

MAaR0

-

I+ReoundingZera;[PP;X:L;R
Opp-17
X+1+.001=110

0
1
2
d
4
5
6
7
a8

9
10
11
12
13
14
15
16
17
18

L+
L-LOOVER
L=-LOOVER
L~-LOOVER
L=-LOOVER
L~LOOVER
L~LOOVER

R+6 35X
R+ROOVER
R+ROOVER
R=ROOVER
R=ROOVER
R~ROOVER
R~ROOVER

‘0
‘0
‘0
‘0
‘0
‘0

Data:
ORound:

0 ORound:
1 ORound:
2 ORound:
3 ORound:
4 ORound:

Lo = = L= = L=

as0
as0
3z0
3s0
3z0
3s0

ORound
0 ORound
1 ORound
2 ORound
3 ORound
4 ORound

19
20 SRS

E R

203]

Commit Change5| |Commit & Close

o=

!!ua@ [ o W

Data:
ORound:

0 ORound:
1 ORound:
2 JRound:
3 ORound:
4 ORound:

Roundinglero

1.001
1.000
1.000
1.000
1.000
1.000
2.000

1.002
1.000
1.000
1.000
1.000
1.000
2.000

1.003
1.000
1.000
1.000
1.000
1.000
2.000

1.004%
1.000
1.000
1.000
1.000
1.000
2.000

1.005
1.000
1.000
1.000
1.000
1.000
2.000

1.006
1.000
1.000
1.000
1.000
1.000
2.000

1.007
1.000
1.000
1.000
1.000
1.000
2.000

1.008
1.000
1.000
1.000
1.000
1.000
2.000

1.009
1.000
1.000
1.000
1.000
1.000
2.000

1.010
1.000
1.000
1.000
1.000
1.000
2.000

]

|Ready

| | |wist: Ln: 8 col:

& |Ins |Glassic|

| Num | EN_US |

[ Jrowfind Index of in a Rank-2 Array

Purpose:

Returns the indices of the character array in a character matrix.

Syntax:

Arguments:

result « array [ Jrowfind array

array is any array of character arrays or scalars or strings.
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Results:

Result is the index (index origin 1) of the elements of the right argument in the elements of the left
argument. An APL-based algorithm is used. For rank two left arguments the array’s rows are the
elements. Resultis a O for each right argument element not found among the left argument elements.

Remarks:

[ Jrowfind is the replacement for the assembler function ROWFIND in the ASMFNS.w3 workspace in

APL+Win.
Examples:

Try It Code:

[ io

L<[Joverv'a''b' 'abc
L

R<'b'!

R

8=p[ &L [ Jrowfind R

& APL64: CLEAR WS

File Edit Session Objects Tools

|| | cmd:

Ln: 0 Col: D|Ins |Classic|

1 2 4C - ES
4 IE Oio
[ 1: L+[Joverv 'a'
| 2 L
| 3 Re'b'
[ u: R
ol 5 &=p[+L Orowfind R
6:1
7:a
8b
9:abc
10:b
11:2
121
13:
e
Ready
Try It Code:
[ Jio

L& [ Joverv'a''b' 'abc'
L

R<'abc!

R

8=p[ &L [ Jrowfind R
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&l APLG4: CLEAR WS - O X
Eile Edit Session Objects TJools Options Help
FREdA& [0 =2C X DoHn Musn i, i,
0 <Y Oio
1 | L«0overv 'a' 'b' 'abc'
2 | L
30 R«'abc'
b R
5| @=p0«L Orowfind R
6 ol
701
8 a
9 b
10 abc
11 abc
12 3
13, 1
d=] |
Ready | ‘ |Cmd: Ln: 0 Col: D| |Cl.ass‘ic‘ |
Try It Code:
[ io
L&[ Joverv  'a'  'b' ‘abc
L
R&[ Joverv 'abc' 'xyz' 'b' 'B'
R
p[ ]<L [ Jrowfind R
.. (&5 APLE4: CLEAR WS m] x
:Eile Edit Session Objects Tools Options Help
IERG &0 =2exbo s @A, 000, @, i,
|KE o Oio
Il 1 L«overv 'a' 'b' 'abc'
N 2: L
il 3 R+<doverv 'abc' 'xyz' 'b' 'B'
(F] w R
|l 5 pO+«L Orowfind R
[ 61
T:a
8b
9iabc
10:abc
11ixyz
12:b|
13:B
143020
154
T
dE |
Ready | | |Hist: Ln: 12 Col: 1|Ins |Classic| | Num | EN_US |
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Try It Code:

[ io

L&«a»  «pg»  «abe»
L

R&EDL

R

p[]<L [ Jrowfind R

&} APLG4: CLEAR WS — O *
File Edit Session Objects Tools Options Help
FREA& [NE=2CXDEE Mana. i
<o Oio
[ 1: L+«a» «pg» «abcs
[ 2: L
| 3 RdL
[t R
o 5 pl+L Orowfind R
6i1
7. a pq abc
8! abc pq a
93 2 1
10:3

11

a5 |

Ready | | |emd: Ln: o0 col: 0|Ins |Classic| | Num | EN_US

L

[ ]save Save Workspace with Replacement

Purpose:
Saves the active workspace under program control without halting execution.

Syntax: [RESET] [ Jsave 'wsid'
[ ]save 'wsid'

Arguments:

wsid is a character scalar, vector, or one-row matrix that specifies the name to identify the saved
workspace; the system appends the default extension (.ws64).

The optional left argument, a character vector that contains the value 'RESET', indicates that the system
should save the workspace with a clear state indicator.

Effect:

Saves a copy of the active workspace as a file on disk with the name wsid.ws64 without halting
execution of the APL statement in which it appears. Monadic | ]save produces a saved workspace with
execution suspended at the start of the function line at the top of the state indicator at the time it is
called. Dyadic | ]save saves the workspace with a clear state indicator.

If wsid is different from the workspace name, the system updates the system variables [ Jwsid, [ Jwsts,
and [ Jwsowner for the current workspace as a side-effect of [ |save. Note that the effect of [ Jsave is
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different from the effect of )save in that [ |save does no checking to see if a workspace of the same
name exists on disk. See the description of [ |psave for a way to prevent overwriting an existing
workspace and for the differences among the system commands )save and )psave and the system
functions [ |save and [ |psave.

Example:
This example shows the use of dyadic [ |save to save a workspace with a clear state indicator.

V INSTALL MyApp
[1] '[ Jelx' "'RESET' [ Jsave
[ Jwsid"
\Y%

[ ]scom Serial Communication Function

Purpose:
Provides enhanced RS-232 serial port communication in APL64.

Syntax: result < '?'[ Jscom "
result « 'action' [ |scom 'portName' [rarg]

Arguments:
action is a text character that determines how the system function will operate on the portName.

portName is a character vector that is the name of the serial port.
rarg are the optional arguments to the action.

Results:
The result, if any, depends on the action called.

Remarks:

[ Jscom Replaces [ ]arbin

The functionality of [ Jscom replaces the RS-232 serial port functionality of [ Jarbin, which is not
supported in APL64. This section provides a comparison of typical RS-232 port communication settings in
APL64 using [ Jscom and in APL+Win using [ Jarbin. For RS232-ports [ Jscom provides significant

additional functionality compared to [ ]arbin.

e In APL64 all right arguments of [ Jscom are required. In APL+Win some arguments of [ ]arbin are

optionally defaulted.

o In APL64 the RS-232 ports for reception or transmission are specified by their text names, e.g.
‘COMY’, ‘COM2’. In APL+Win the [ Jarbin ‘output’ argument is zero for no port or a negative

native tie# associated with the selected RS-232 port.

e In APL64 the [ |scom ‘baudRate’ is an integer configuration argument. In APL+Win the [ Jarbin

baud rate is selected using the DOS MODE command.
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e In APL64 using [ ]scom it is possible to wait for reception using the ‘DATARECEIVED’ event and
the ‘readTimeout’ and ‘writeTimeout’ arguments. In APL+Win using [ Jarbin there are no events
supported and the ‘wait’ argument is ineffective in current Windows versions.

e In APL64 the [ |scom RS-232 protocol is set explicitly in using the ‘ConfigurePort’ method,
including ‘handshake’ for flow control [None, Rts, RtsXonXoff, XonXoff] . In APL+Win the [ Jarbin
protocol is set using the DOS MODE command.

e In APL64 the [ Jscom character limits are set explicitly using the ‘readBufferSize’ and
‘writeBufferSize’ arguments. In APL+Win the [ ]arbin ‘charlimit’ parameter is available the
reception port.

e In APL64 ending communication with a specific port is done using the [ Jscom ‘Close’ method
possibly coordinated with application-specific checking of the received information. In APL+Win
the [ ]arbin ‘terminator’ characters may be specified.

e InAPL64 the [ |scom ‘encoding’ argument and the [ Jscom methods for reading and writing data
determine how the data will be transmitted and received. In APL+Win the [ arbin ‘translation’
argument is provided. .Net does not provide the APL-ASCII translations specific to APL+Win,
however such translations are not necessary in APL64:

o Using the ‘Ascii’ encoding option of [ |scom, ASCII characters can be transmitted and
received

o Using the ‘Unicode’ encoding option of [ |scom, APL64 characters can be transmitted
successfully

o Using the [ Jscom ‘ReadByte’, ‘ReadBytes’ and ‘WriteBytes’ method ‘raw untranslated
numeric codes’ can be transmitted successfully

e In APL+Win [ Jarbin has additional functionality related to native file access and printers, but the
use of this functionality is not recommended in APL+Win. In APL64 and APL+Win the [ |XN...
system functions, e.g. [ |xntie, [ |Xnappend, etc., should be used for native file access and the
[ JWI ‘Printer’ class should be used for printing purposes.

Execute '?' [ Jscom " for a summary of [ ]Jscom actions and action-specific syntax:
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#X ~ox

DEdit  fNameX [D, {Text 50 217 p Text _

BREAKSTATE: bool{priorValue) « 'BreskState' OSCOM portName (Optional: pool(mewValue)

BYTESTOREAD: Int32 + 'BytesToRead' OSCOM portName

BYTESTOWRITE: Int32 + 'BytesToWrite' [SCOM portName

CDHOLDING: Bool - 'CDHolding' SCOM portName

CLOSE: 'Close’ [5COM portName

CONFIGURATION: Char[:] ~ 'Configuration’ OSCOM portName

CONFIGUREPORT: 'ConfigurePort’ [SCOM portName baudRate parity dataBits stopBits handshake readTimeout writeTimeout readBufferSize uriteBufferSize discardNull dirfnable receivedBytesThreshold risEnable encoding neuline
CONFIGUREDPORTS: Vector of Char[]= 'ConfiguredPorts' [SCOM portName

CTSHOLDING: Bool + 'CTSHolding' [ISCOM portName

DATARECEIVEDEVENT: 'DateReceivedEvent’ [SCOM portName aplDataRecdEHFnName bool(1/subscribe O/unsubscribe)
10 DISCARDINBUFFER: 'DiscerdInBuffer’ OSCOM portName

11 DISCARDOUTBUFFER: 'DiscardOutBuffer’ OSCOM pertName

12 DSRHOLDING: Bool = 'DSRHolding' [ISCOM portName

13 ERRORRECEIVEDEVENT: ‘ErrorReceivedEvent’ [SCOM portName aplErrorRecdEHFnName bool{1/subscribe D/unsubscribe
14 ISOPEN: Bool — 'IsOpen’ DSCOM portName

15 OPEN: *Open’ [ISCOM portNeme

16 PORTNAMES: Vector of Char[]- 'PortNames’ OSCOM portName

17 READBYTE: Int32 or ~“1/No More Available — 'ReadByte’ [SCOM portName

18 READBYTES: Int32[] + 'ReadBytes’ OSCOM portName

19 READCHAR: Int32 - ‘ReadChar’ [ISCOM portNeme

20 READCHARS: Int32[] - 'ReadChars' OSCOM portName

21 READEXISTING: string ~ 'Readfxisting' OSCOM portName

22 READLINE: string = ‘Readline’ [SCOM portName

23 READTO: string - 'ReadTo’ [ISCOM portNeme (char, char[] or string scalar)

24 WRITEBYTES: 'WriteBytes' [SCOM portNeme Intd2[

25 WRITECHARS: 'WriteChars' [SCOM portNeme (char, char[] or string scalar)

26 WRITELINE: 'Writeline' [SCOM portNeme (cher, cher[] or string sealar)

27 WRITESTRING: 'WriteString' [SCOM portNeme (char, char[] or string scalar)

28 7: char[;]- '?Action’ [SCOM ... or '2' [SCOM 'Action’ or '?' [SCOM °

29 ConfigurePort arguments: The following serial port configuration options are set using the ConfigurePort action
30 PORTNAME: portNeme: Serial Port Neme, e.g. 'COM1'

31 BAUDRATE: baudRate: Int32>0

32 PARITY: parity: Even, Mark, None, Odd, Space

33 DATABITS: dataBits: Int32e[5,8]

34 STOPBITS: stopBits: One, OnePointFive, Two

35 HANDSHAKE: handshake: None, RequestToSend, RequestToSendXOnXOff, XOnXOff

36 READTIMEOUT: readTimeout: -i/None or Int3Ze(0,”1+2x31]

37 WRITETIMEOUT: writeTimeout: -1/None or Int32e(0, 1+2531]

38 READBUFFERSIZE: readBufferSize: Int32e[4096,71+2+31]

39 WRITEBUFFERSIZE: writeBufferSize: Int32¢[2048,71+2x31]

40 DISCARDNULL: discardNull: bool

41 DTRENABLE: dtrEnsble: bool

42 RECEIVEDBYTESTHRESHOLD: receivedBytesThreshold: Int32>0

43 RTSENABLE: rtsEnebles bool

44 ENCODING: enceding: ASCII, UNICODE, UTF32, UTF7, UTF8

45 NEWLINE: newLine: string singleten or character vector, e.g. «w»

46 DateReceivedEvent argument:

47 APLDATARECDEHFNNAME: Set using 'DeteReceivedEvent' OSCOM portNeme aplDataRecdEHFnName bool(1/subscribe 0funsubscribe)
48 ErrorReceivedEvent argument:

40 APLERRORRECDEHFNNAME: Set using 'ErrorReceivedEvent’ [ISCOM portNeme eplErrorRecdEHFnName bool(1/subscribe 0/unsubscribe)

EE R

[1:0]

For more details of [ ][scom method, properties and events see .Net Serial Port class.

Serial Port Default Values

Review of the Microsoft .Net Serial Port class documentation provides the default values for the
supported properties of this class. Of note are the infinite default values for the ReadTimeout and
WriteTimeOut properties.

[ ]scom Examples

In these examples APL64 is installed on a Windows workstation. The workstation’s ‘COM3’ serial port is
connected to the workstation’s ‘COM1’ serial port by a ‘null modem cable’. This is a convenient way to
develop and debug RS$232 communication applications.

The workstation’s ‘COM1’ port will be used to receive data and the workstation’s ‘COM3’ port will be
used to transmit information to the workstation’s ‘COM1’ port.
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Writing & Reading Byte Codes Example

{52, APLE4 Project: CLEAR WS

File Edit Session Objects Debug Options Help

: i ; : e N : 1] +$ - § ol [
H = l!, = | = ::]::] 2 ¢ 3 EB fﬁ s ‘1| o E |II II .’ " Gz]<§b g v T X | em i b
0 i@ Close' OSCOM 'COM1

i ] ConfigurePort' [SCOM 'COMi' 9600 'None' 8 'One None' 71 71 %096 2048 0 0 1 0 'Ascii' «\n»

2 OscoM 'comM3

3 gurePort' [SCOM 'COM3' 9600 'None' 8 'One None' 71 71 %096 2048 0 0 1 0 'Ascii' «\n»

b n' [OSCOM 'COM1

5 Jpen' OSCOM 'COM3

6 ol WriteBytes' [SCOM 'COM1I' (255 &3 44 45 W& 94 95 96,110)

7 <R

8 i<K# aAllow a few milliseconds for the R5232 communicatien te occur

9 i<H

10 <P BytesToRead' DSCOM 'COM3

114 ReadBytes' [SCOM 'COM3" (1Bp0) 0 10

12 18

13 255 43 44 45 46 O4 95 96 1 2 0 0 0 0 0 O O 0]

- O X

V.

.| | Mew Row
Ready | |Hist: Ln: 13 Col: uk | |classic| | Num
Try it code:

'Close' [ ]scom 'COM1'
'Close' [ Jscom 'COM3’
'Open’' [ Jscom 'COM1’

'Open' [ Jscom 'COM3’
'WriteBytes' [ J[scom 'COM1' (255 43 44 45 46 94 95 96,110)

'BytesToRead' [ Jscom 'COM3'
'ReadBytes' [ ][scom 'COM3' (18p0) 0 10

(©)Allow a few milliseconds for the RS232 communication to occur

'ConfigurePort' [ [scom 'COM1' 9600 'None' 8 'One' 'None' "1 "1 4096 2048 0 0 1 0 'Ascii' «\n»

'ConfigurePort' [ Jscom 'COM3' 9600 'None' 8 'One' 'None' "1 1 4096 2048 0 0 1 0 'Ascii' «\n»
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Writing & Reading Character Vectors Example
{5 APLB4 Project: CLEAR WS _ 0 W%

File Edit Session Objects Debug Options Help

FRAS [ 2CX DB AN

41

EEINP PG E ST 0l

0 <M Close' [SCOM 'COM1

1 | ConfigurePort' [5COM 'COMi' 9600 'None' & 'One Mome' 1 71 %096 2048 0 0 1 0 'A=cii' «\n»
2 Close' [OSCOM 'COM3

3 ConfigurePort' [IS5COM 'COM3' 9600 'None' 8 'One Mome' 1 71 4096 2048 0 0 1 0 'Ascii' «\n»
4 Open' OSCOM 'COM1

5 Open' OSCOM 'COM3

6 i WriteChars' [JSCOM 'COM1 APLE&Y Project: Writing Characters

7 i<H

8 AAllow a few milliseconds for the R5232 communication to occur

9 (.I

10: <P BytesToRead' [OSCOM 'COM3

11:.1 ReadChars' [SCOM 'COM3' (100p ) 0 100

iz 33

13 APL6Y Project: Writing Characters

Ill | MNew Row

Ready | |Cmd: Ln: 0 Col: ﬂl |Classic| |Num

Try it code:

'Close' [ ]scom 'COM1'

'ConfigurePort' [ [scom 'COM1' 9600 'None' 8 'One' 'None' "1 "1 4096 2048 0 0 1 0 'Ascii' «\n»
'Close' [ ]scom 'COM3’

'ConfigurePort' [ Jscom 'COM3' 9600 'None' 8 'One' 'None' "1 1 4096 2048 0 0 1 0 'Ascii' «\n»
'Open’' [ Jscom 'COM1’

'Open' [ Jscom 'COM3’

'WriteChars' [ ]Jscom 'COM1' 'APL64 Project: Writing Characters'

(©)Allow a few milliseconds for the RS232 communication to occur

'BytesToRead' [ Jscom 'COM3'
'ReadChars' [ |Jscom 'COM3' (100p' ") 0 100

When writing and reading characters, the selected encoding for the RS-232 ports is significant:
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File Edit Session Objects Debug Options Help

[ APLE4 Project: CLEAR'WS — O %

F E 1 1 11 I
FREQA&SDNE=2¢ A DR BAR. EHIP P O D &9 £[000/0.
0 <P Close' [JSCOM 'COM1

1 | ConfigurePort' [SCOM 'COML' 9600 'None' 8 'One Mone' 1 71 4096 2048 0 0 1 0 "Ascii' «\n»

2 Close' [OSCOM 'COM3

3 C igurePort' [SCOM 'COM3' 9600 ‘None' 8 'One Mone' 1 71 4096 2048 0 0 1 0 "Ascii' «\n»
L3 0 OscoM 'comi

5 0 OscoM 'cCoM3

6 o WriteChars' [SCOM 'COM1 APLEY Glyphs: " “eg=zzzvAsTyidgasvi

7 KB

8 AAllow a few milliseconds for the R5232 communication to occur

9 gl

10; <y OscoM 'cComM3

114 OSCOM 'COM3" (100p ) 0 100

12 kL

13 APLGY GLyphs: 22<7=2>22A22272722227

15 <H

15:<p Cl COoM1

16 C OscOM 'COM1' 9600 'Mone’ B 'One Mone' 1 71 4096 2048 0 0 1 0 'Unicode' «\n=»
17 Cl COM3

18 C gurePort' [OSCOM 'COM3' 9600 'None' 8 'One Mone' 1 71 4096 2048 0 0 1 0 'Unicode' «=\n=
19 0 OscoM 'coMi

20 0 OsCOM 'COoM3

21 WriteChars' [SCOM 'COM1 APLEY Glyphs: " “eg=zzzvAsTyidgasvi

22:<H

23 AAllow a few milliseconds for the R5232 communication to occur

24

25 <H OSCOM 'COM3

26i|ad OscoM 'COM3' (100p ) 0 100

27 68

28 APLOY Glyphs: "“<s=z>zvA=Uyidhesvi

.l | New Row
Ready | |C|T||:I: Ln: 0 Col: 0| |Class"|c| |Nur|1

[ ]setnewlines Replace line terminator characters

Purpose:
Replaces line terminator characters in a string with programmer-selected characters.

Syntax: result & array [ |setnewlines chars

Arguments:

array is any array of character arrays or strings

chars is generally the programmer-selected replacement characters are those obtained from the APL64
[ Jnewline system function.

Results:
result is the same array with the line terminator characters replaced with the programmer-selected
characters.

Remarks:
String text, returned as a result of an APL64 programmer-defined, public function in an APL64 cross-
platform component, should use the OS-appropriate newline characters.

Examples:
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=1 o %

%! APLE4: CLEAR WS —

File Edit

H 2

<0

Session Objects Tools Options Help

J@[DE) =D ¢ 3 O @& 5w w0 R Hm e @
: Odr S««lLinei\rLine2\nLine3\r\nLineb»

S AWindows

Odr NS<S [OSetNewLines [ONEWLINE
NS=«Linei\r\nLine2\r\nLine3\r\nLinel»

NS aWindows
Linel
iLine2
iLine3
Linel

|

Ready

| | |Hist: Lnz 2 col: 0|Ins |Classic| | Num | EN_us

VSquareRoot

FR,

!!m NN F WM~ O

-
o

[5:0]

=

AAXBE=2C X DOES BAR A Qe@o® ExE | 5G] G W) R ][

:public (double@squareRootValue;bool@squareRootHasError;string@squareRootErrMsg)«SquareRoot (double@inputDouble)
:TRY

squareRootValue«inputDoublex0.5
squareRootHasError«0
squareRootErrMsg««»

:CATCHALL

squareRootValue«™1
squareRootHasError«l
squareRootErrMsg«(<'SquareRoot failed:',Otenl,0EM) OSetNewLines [NewLine

:ENDTRY

a

X

[ ]si

State Indicator

Purpose:

Returns a character matrix representation of the state indicator, showing at each row the names of

functions or variables localized at that level.

Syntax

Result:

result is a character matrix that displays the same information as [ |si with the addition of localized

: result « [ |si

names at each level of the stack. If the state indicator is empty, the result is an empty matrix of shape 0

0.
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A line number of "1 indicates S| DAMAGE caused by modification of a suspended or pendent function in
such a way that the system cannot resume executing it.

Example:

1 [ Jstop 'TRIAL' ¢ -'TRIAL 5'
1
TRIAL[1]

p[ ]«[ ]sinl
TRIAL[1]* A N [Jio

217

[ ]size Space Used by Identifiers

Purpose:
Returns the amount of space that a list of functions, variables, or labels uses.

Syntax: result « [scope] [ ]size "idlist’

Argument:

idlist is a list of function, variable, or label names represented as a character matrix with one name in
each row or a character vector with names separated by blanks.

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

Result:

The result is a numeric vector. Each element of result is the amount of space (in bytes) required for the
internal representation of the object named in the corresponding position of the

argument. (Note: Symbol table space is not included.) The system returns 0 for undefined identifiers
and ill-formed names. [ ]size references the most local definition of each name.

Caution:

You cannot reliably use the value of [ ]size to estimate the increase in workspace from erasing an object
in the workspace. It is possible that multiple variable names refer to the same variable in the
workspace. A nested array can also contain multiple items that have the same value and occupy the
same storage in the workspace.

Note also that functions can change in size. In particular, a function grows larger when the system
executes a line in the function for the first time and generates precompiled internal code for that
line. Function monitoring ([ ]mf) also changes the size of a function.

Examples:
The last line of the example below shows that the workspace available did not increase as the result of
erasing two of the three copies of the variable.

A&B&C<42 4000 [ Jsize'ABC'
112112 112

[ Jerase'AC' o [ ]size 'ABC'
01120
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[ |size 'B _ILLFORMEDNAME'
1120

[ ]skd String Key Dictionary

Purpose:
Supports creating and using .Net dictionary instances in APL64.

For detailed documentation use the Help | APL Language | Using [ |[SKD menu item in the APL64
developer version.

[ ]splash Splash Image

Purpose:

Controls the display of the user-provided splash image (BMP, GIF, PNG, or JPG) at the start of APL64 in
the Windows operating system only.

Syntax: [ |splash flag

Arguments:
flag is a Boolean scalar that controls the monitoring setting. A one shows the splash image, and a zero
hides the splash image.

Effect:
Shows or hides the user-provided splash image displayed at the start of APL64 with one of these
command line arguments:

Command Line Argument (Abbrev.) | Data Type | Action

SplashimagePath (SIP) Text Path to splash image to display
SplashimageCenter (SIC) Bool Splash image centered on monitor ensemble
SplashimageTop (SIT) Bool Splash image is the topmost window

See APL64 Command Line Arguments for more information.

[ Isplit Segment Array into Nested Array

Purpose:

Segments an array into a nested array by enclosing subarrays along one dimension, thereby reducing
the rank. This is a cover function for the Evolution Level 1 behavior of monadic down arrow (4,); you
can use this system function at any Evolution Level. At Evolution Level 2, use of monadic down arrow
produces a SYNTAX ERROR.

Syntax: result « [ |splitarray
result « [ |split[i] array

Arguments:

array is any APL array;

i is a non-negative, integer-valued scalar that indicates the axis along which you want the function to
enclose the subarrays; the default is along the last dimension.
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Result:

The result is a nested array. [ |split encloses each item of array once; however, it does not change a
simple scalar. When you enclose an array with [ split, the rank of the result is one less than the rank of
the original array. Each item of the result is a vector with the length of the enclosed dimension.

By default, [ ]split encloses the last dimension of array. To enclose a different dimension, specify the
axis in brackets after [ |split. If you specify the axis, it is equivalent to using the primitive function
Enclose () with axis.

Example:

ldisplay Osplit 3 4pir12

le-------"-""""""""""""""""on:00o0oo00
ldisplay Osplit[1] 3 4pi12
| s »=--- >———— S——_—— S———— |

[I1 59| [2 6 10] [3 7 11| |4+ 8 12]]|

[ ]sql Interface to Microsoft SQL Server Database

Purpose:

Provides a structured query language (SQL)-based interface to a Microsoft SQL Server database. To
learn more about [ ]sql in the APL64 Developer version go to Help | APL Language | SQL System
Functions | Using [ |SQL.

[ ]sqldb2 Interface to IBM DB2 Database

Purpose:

Provides a structured query language (SQL)-based interface to a IBM DB2 database. To learn more
about [ ]sqldb2 in the APL64 Developer version go to Help | APL Language | SQL System Functions |
Using [ |SQLDB2.

[ ]sglite Interface to SQLite Database

Purpose:
Provides a structured query language (SQL)-based interface to a SQLite database. To learn more about
[ ]sqllite in the APL64 Developer version go to Help | APL Language | SQL System Functions | Using

|SgLite.

[ ]sqlmy Interface to MySQL Database

Purpose:
Provides a structured query language (SQL)-based interface to a MySQL database. To learn more about
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[ ]salmy in the APL64 Developer version go to Help | APL Language | SQL System Functions | Using

|sQLmy.

[ ]ss String Search

Purpose:
Performs a string search, locating all occurrences of a character scalar or vector within another character
vector. This function is a special case of the primitive function Find (€) with the arguments reversed.

Syntax: result « 'data’ [ |ss 'pattern’

Arguments:
data is a character vector for the system to search;
pattern is a character vector or scalar for the system to locate in data.

Result:

The result is a Boolean vector of the same length as the left argument, which shows the location of all
occurrences of pattern within data. A 1 in the result signifies a match beginning at that position within
data. The system shows all matches, including those that overlap. If pattern is empty ("), result is all 1s.

Examples:

'MISSISSIPPI' [ ]ss 'ISSI'
01001000000
'EMPTY MATCHES ALL' DSS "
11111111111111111
CV<'THIS IS TOO SPACED.
(~CV []ss' )/CV
THIS IS TOO SPACED.

[ ]ssassign Index Assignment into a Segmented String

Purpose:
Substitute segments in a segmented string at specified indices.

Syntax: newsegstr « 'segstrl[indices]' [ ]ssassign 'segstr2’

Arguments:

segstrl is the character vector to be index assigned. The first character is the segment delimiter.
segstr2 is the character vector with the substitute segments. The first character is the segment
delimiter.

indicies must be a numeric scalar or vector of index numbers. (Sensitive to [ Jio.)

Remarks:
[ ]ssassign may be used as replacement for the function SSASSIGN in the ASMFNS.w3 workspace in
APL+Win.

Example:

x«' One Dos 3 cuattro Five Six' o 'x[3 2 4]' [ |ssassign ' Three Two Four'
X
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| One Two Three Four Five Six

[ ]sscat Catenate Segment Strings
Purpose:
Catenates two segmented strings to a new segmented string.

Syntax: newsegstr « ‘segstr' [ |sscat 'segstr’

Arguments:
The left and right arguments must be a character vector. The first character is the segment delimiter.

Remarks:
[ ]sscat may be used as replacement for the function SSCAT in the ASMFNS.w3 workspace in APL+Win.

Examples:

'Hello ' [ ]sscat 'World!"
Hello World!

' One Two Three' [ ]sscat ' Four Five Six'
One Two Three Four Five Six

[ ]ssdeb Delete Extraneous Blanks from a Segmented String
Purpose:
Deletes leading, trailing, and multiple blanks or other characters from segments in a segmented string.

Syntax: newsegstr & [ ]ssdeb 'segstr'
newsegstr < [chars] [ ]ssdeb 'segstr'

Arguments:

The right argument must be a character vector. The first character is the segment delimiter. Note the
differences in the examples below when a character other than the slash is the delimiter (24,SS) and
when a space itself is the delimiter (14 SS).

The optional left argument is a substitute list of extraneous characters (in addition to space).

Remarks:
[ ]ssdeb may be used as replacement for the function SSDEB in the ASMFNS.w3 workspace in APL+Win.

Example:

SS

/A/B/C /44 /5 55 555 555/6666/ /I
SSDEB SS

/A/B/C/44/5 55 555 55 5/6666//1
SSDEB 2SS

A/B/C /44 /5 55555 55 5/6666/ /1
SSDEB 11SS

A/B/C/44/5 55 555 555/6666/ /I
'45' SSDEB SSDEB SS

/A/B/C//555 /6666//1

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 216



[ ]ssindex Return Index of Substring in Segmented String

Purpose:
Returns the segment substring in a segmented string that corresponds to specified indices.

Syntax: segsubstr & 'segstr' [ ]ssindex ind

Arguments:
The left argument must be a character vector. The first character is the segment delimiter.
The right argument must be a numeric scalar or vector of index numbers. (Sensitive to [ ]io.)

Remarks:
[ ]ssindex may be used as replacement for the function SSINDEX in the ASMFNS.W3 workspace in
APL+Win.

Example:

SS

/A/B/C /44 /5 55 555 555/6666/ /I
SS [ Jssindex 1314

/ A/ C/AJ44

[ ]sstomat Convert Segmented String to Matrix

Purpose:
Converts a segmented string to a matrix.

Syntax: charmat & [ |sstomat 'segstring'

Arguments:
The argument is the character vector. The first character is the segment delimiter.

Remarks:
[ ]sstomat is the replacement for the assembler function SStoMAT in the ASMFNS.W3 workspace in
APL+Win.

Effects:
The [ ]sstomat system function will not throw a DOMAIN ERROR exception for a right argument that is
not appropriate for [ |sstomat and instead will return the right argument unmodified.

Example:

Osstomat '/ A/ BBB// CCCCC/DDDDDD/'

A
BBB
Ccccce
DDDDDD
Osstomat (110) ',a,b,c' (2 3p0a)
123456789 10 a ABC
b DEF
c
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[ ]stop Stop Function Execution

Purpose:
Sets or reports stop flags for a function.

Syntax: result « linenums [ ]stop 'fnname’
result < linenums [ |stop ''fnname’

result « [ ]stop 'fnname’
result « [ ]stop 'V
Arguments:

fnname is a character vector containing the name of an unlocked function. If you prefix fnname with
the optional exclamation mark (!), a latent stop is specified on the function, so that whenever it is
defined in the future (such as when reading it from file and doing [ |def or [ ]defl or [ ]fx) then the
system will assert any latent stop settings in the specified function. You can also query all pending
latent stops by using a right argument of exclamation mark ('!') without following it by a function name.

linenums is an integer vector or scalar that contains the line numbers of the function on which the
system should set stop flags. The system ignores 0 and integers that are not line numbers in the
specified function. You can clear all the stop flags for a function with (10) or 8.

Result:

The result is an integer vector of the lines of fnname for which the system set prior stops. If you use
[ |stop monadically, the function reports the settings. If you use it dyadically, it reports prior settings
and replaces them with stops on the lines specified in linenums

Effect:

Executing [ |stop has no immediate effect. However, on subsequent executions of the function, each
time the function reaches a line that is flagged, the system stops and enters immediate execution mode,
preserving the state indicator and all local values and definitions. You can then explore and even alter
the local environment before branching (=) back into or out of the suspended function. The ability to
observe and alter the local environment at chosen points during execution of the function is a valuable
aid for debugging.

Latent stops do persist across workspace boundaries. But, unlike normal stops, latent stops are not
saved with the workspace. The system saves and reloads normal stop settings with a workspace, but
does not copy them along with the function to which they apply when you use [ |copy, )copy, [ ]pcopy,
or )pcopy. Redefining a function with either [ |def or [ ]defl or [ ]fx removes all regular stop settings
from that function; latent stops are not affected. However, clearing latent stops will clear both latent
and normal stops, if the function already exists in the workspace. Also setting regular stops on a
function that's already defined in the workspace sets those stops without affecting latent stops. But if
you do [ |defor [ ]defl or [ ]fx of the function again, the latent stops will be applied and the normal
stops that were in workspace before will be ignored.

Editing a function line with [ ]defl removes any setting associated with that line of code. Locking a
function with [ Jlock removes all stop settings in the function.
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Examples:

The example sets stop flags on two lines of the specified function; the empty explicit result means no
lines were previously set. When you run the function, it stops on each flagged line, where you can check
the value of the variable R.

V R<FIBONA N
[1] Re<11
[2] BACK: R—R,+/72TR
[3] —BACKXN>pR

\Y

2 3 [ ]stop 'FIBONA'
FIBONA 5
FIBONA[2]
R
11
-2
FIBONA[3]
R
112
-3
FIBONA[2]
-2
FIBONA[3]
R
1123

-3
FIBONA[2]
-2
FIBONA[3]
R
11235
-3

11235

[ ]stptr Symbol Table Pointer

Purpose:

Returns indirect pointers called symbolic handles to the most local objects associated with a list of
names of functions, variables, and/or labels in the active workspace. Beware that these handles are no
longer used in conjunction with [ ]call, which has been deprecated in APL64.

Syntax: result « [ |stptr 'idlist’

Argument:
idlist is a list of names of functions, variables and/or labels for which you want symbolic handles. It can
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be a character vector that contains the names separated by one or more blanks or a character matrix
with one name in each row.

Result:

The explicit result of [ ]stptr is a numeric vector with one element for each identifier in the
argument. Element values are non-negative. A 0 element indicates that the corresponding name is
ill-formed. You can use positive elements, referred to as symbolic handles, to access the object
currently associated with the name.

Effect:
The result of [ stptr allows you to address the data stored in an APL object and provides access to other
information such as the type, rank, and shape of a variable.

Caution:

The interpreter may at any time compact the workspace, causing many or all of the objects contained in
it to move to different locations in storage. These compactions do not affect a result from

[ |stptr. However, results may be affected by activities that impact the interpreter's symbol table, such

as the creation of an object. For maximum compatibility with future developments, recalculate [ |stptr

values immediately before each use.

In processing names, [ |stptr adds them to the interpreter's symbol table if they are not already
present. The symbol table is automatically enlarged as needed, which may also trigger a compaction of
the workspace.

Example:

[ Jstptr 'XDATA'
1180

[ ]string Interface to .Net String Class
Purpose:
[ |string exposes many of the methods and properties of the .Net String class.

Syntax: result & [larg] [ Jstring action [rarg]

Arguments:
larg are the optional arguments to the action.

action is a text vector that determines how the system function will operate on the left and right
argument.

rarg are the optional arguments to the action.

Result:
The result, if any, depends on the action called.

For more information about [ Jstring, use the Help | APL Language | Using [ |[STRING menu item.
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[ ]symb Workspace Symbols

Purpose:

Returns the current number of symbol table entries in the active workspace. The symbol table contains
entries for all functions, variables, and labels referenced in defined functions and executing
statements.

Syntax: result « [ |symb

Result:

The result is a two-element numeric vector. The first element is the number of entries for which the
symbol table of the active workspace is sized. The system automatically increases the symbol table size
as needed; you can change the size with the system command )symbols. The second element is the
number of entries already used in the symbol table.

Examples:

)clear
CLEAR WS

[ ]symb
2000

A1

[ ]symb
2001

)erase A

[ Jsymb
2001

[ ]sysconfigfile Path to APL64 xml-format configuration file

Purpose:
This system function returns the path to the APL64 xml-format system configuration file.

Syntax: result « [ |sysconfigfile

Domain:
The result is a character vector containing the path of the APL64 xml-format configuration file is current
use by an APL64 developer or run-time version.

The result is the same value which is copied to the Clipboard with the menu
Session | Configuration Settings | Settings File Path.

Example:

[ ]sysconfigfile
C:\Users\Guest\AppData\Roaming\APLNowLLC\APL64\APL64.xml

[ ]sysid System Identifier

Purpose: Returns the identification of the APL64 system currently in use.

Syntax: result < [ |sysid
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Result:
The result is a character vector that contains the identification of the APL64 system currently in
use. [ ]sysid uses all characters to identify a system.

Example:

[ ]sysid
APLNow /64

[ ]sysinit .Net Information about the Current APL64 Instance
Purpose:
This session-related system function returns information about the current APL64 process.

Syntax: result « [ ]sysinit

Result:
The result is a nested vector containing information about the current APL64 process.

Web links to the .Net documentation of each of the elements are provided in the table below. Review
these links for cross-platform information about the available values. Availability of values depends on
the operating system environment, and the developer or runtime version of APL64 in use.

The number of elements in [ |sysinit may be modified in a future version of APL64.

Index ([ Jio1) | Type Index D[_|SYSINIT

1 Int32 Process.GetCurrentProcess().ld

2 Char(] .Net Version (major.minor.build.rev)

3 Char(] Environment.CommandLine

4 Charl;] EnvironmentVariables

5 Char(] Process.GetCurrentProcess().ProcessName

6 Char(] Environment.MachineName

7 Int32 Logical Processor Count

8 Char(] Main Window Title

9 Int32 Main Window Handle

10 Char(][] Environment.GetCommandLineArgs()
Example:

2D[ |SYSINIT
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2D[ |SYSINIT returns a character vector indicating the .Net runtime on which APL64 is running on the
target workstation.

Execute dotnet —info in a command prompt to display more information about the .Net components
installed on the target workstation. Administrator credentials may be required to execute this command.

) Administrator: Command Pro X

Microsoft Windows [Version 10.0.26100.49U6]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users\joebl>dotnet —info

.NET SDK:

Version: 9.0.304

Commit: f12f5f68%e

Workload version: 9.0.300-manifests.668ba7e3
MSBuild version:  17.14.16+5d8159c5F

Runtime Environment:

0S Name: Windows

0S Version: 10.0.26100

0S Platform: Windows

RID: win—x64

Base Path: C:\Program Files\dotnet\sdk\9.0.304\

.NET workloads installed:

[maui-windows]
Installation Source: VS 17.14.36414.22
Manifest Version: 9.0.82/9.0.100

Manifest Path: C:\Program Files\dotnet\sdk-manifests\9.0.188\microsoft.net.sdk.maui\9.0.82\WorkloadManifest.json
Install Type: Msi

[wasm-tools—-net7]
Installation Source: VS 17.14.36414.22
Manifest Version: 9.0.8/9.8.168

Manifest Path: C:\Program Files\dotnet\sdk-manifests\9.0.100\microsoft.net.workload.mono.toolchain.net7\9.0.8\WorkloadManifest. json
Install Type: Msi

Example:

X<&4D[ |SYSINIT
pX

[ ]drX[;1]

[ ]drX[;2]

[ JEDIT 'X'
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[ ]sysver System Version

Purpose:

Returns the version of the APL64 system currently in use.

Syntax:

Result:

result & [ ]sysver

The result is a character vector that contains information on the version of APL64 currently in use.

Example:

[ ]sysver

2023.0.13.31374 12/12/2023 7:35:54 PM APL64

[ ]sysvern System Version Number

Purpose:

Returns the version of the APL64 system currently in use.

Syntax:

Result:

result & [ ]sysvern

The result is a 4-element numeric vector that contains the following information:

[1] major version number
[2] minor version number
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[3] build number
[4] revision number

Example:

[ ]sysvern
20200011531

[ Jtc Terminal Control

Purpose:
Returns a backspace, a newline, and a linefeed as a three-character vector.

Syntax: result « [ Jtc

Result:

The explicit result is a character vector that contains three special characters: backspace, newline, and
linefeed. The system transmits these characters to remote devices as ASCII BS, CR, and LF (decimal 8, 13
and 10).

Result:
Each element of the explicit result of [ |tc produces its own effect. The effect of [ |tc varies, depending
on the device to which you transmit it. The first element of the explicit result is identical to [ ]tcbs and

displays s on the screen. The second element of the explicit result of [ Jtc is identical to [ Jtcnl and has

the same effect as moving the cursor to the leftmost column of the following line. The third element of
the explicit result of [ Jtc is identical to [ ]tclf; on this system it moves the cursor down one line in the
same column on the screen.

Example:

'NOW',[ Jtc[1], DOWN',[ Jtc[2], WE', []tc[3],'GO."

NOW *s DOWN
WE
GO.

[ Jtexx Terminal Control Constants

Purpose:

These constants represent terminal control codes used by the operating system. While some do
produce visible output on the screen, some do not; rather, they may have an effect, such as changing
the position of subsequent characters. Each constant that you specify is treated as a character by the
interpreter, for example, when measuring the length of a vector.

The terminal control constants are shown in the table below. The Value column shows the location n of
the character in the atomic vector, ([ ]av[[ Jio+n]). The Visible Output column shows the output to the
screen, when applicable.
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Terminal Control Constants

Name Description Value (n) Visible Output

[ Jtcbel Bell 7

[ ]tcbs Backspace 8 .
S

[ Jtcdel Delete 127 z

[ Jtcesc ASCII escape code 27 e,
[4

[ tcff Newline 12

[tcht Horizontal tab 9

[tclf Line feed 10

[ Jtenl Newline 13

[ Jtenul Null 0

Effects:

[ ]tcbel generates a "beep" or bell sound.

[ Jtcbs displays the Unicode glyph s in the session.
[ ]tcdel displays the glyph % in the session.

[ Jtcesc displays the Unicode glyph *c in the session.

[ ]tcff moves the cursor to the first position of the next line. See Note below.

[ Jtcht is transmitted to remote devices as an ASCII HT (decimal 9); its effect will depend on the
device receiving it. When included in a string that displays in the session, it moves the cursor to the
right to the next horizontal tab position before the next character is processed.

[ Jtclf varies with the device receiving it. On some terminals and printers, the screen or paper
advances one line, but the cursor stays in the same column position as on the previous line. Other
terminals and printers may treat it as [ Jtcnl or ignore it.

[ ]tenl moves the cursor to the first position of the next line.

[ Jtcnul contains an ASCII NUL code (0). It does not move the cursor. This character is often used as a
terminating character for strings. Using it for unintended purposes may have unwanted side effects.

Note: [ |JTCFF generates output similar to [ Jtcnl in the APL64 Developer version. To simulate the
APL+Win action of executing [ ]tcff, use the Session | Scroll Up Session History menu item. To clear the
current session history use the menu Session | Clear Session History menu item. These actions are also
available in the context menu of the session history or session command line.

[ Jtelprint Reshape Character Matrix into Multiple Columns

Purpose:
Reshape a character matrix or string vector into a multi-column character matrix.

Syntax: Result « [Left] [ Jtelprint Right

Arguments:
Right argument is a rank-2 character matrix, or a rank-1 string vector
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Left argument is an optional integer limit on the width of the result, with default value [ ]pw.

Result:

Result is a rank-2, character matrix. Spaces the right argument are preserved in the result. The left
argument will be increased if the length of any right argument element exceeds the left argument value.
The left argument will be decreased to minimize the resulting width of the result.

Remarks:
[ ]telprint may be used as replacement for the function TELPRINT in the APL+Win ASMFNS.w3
workspace.

Examples:

p[ ]«CM«'G<Test 99>'[ |fmt 110
p[ ]<40 [ Jtelprint CM
p[ ]<20 [ Jtelprint CM
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< 0 pJ«CM«'G<Test 99>'[Ifmt 110
1:Test 01
2:Test 02
3:Test 03
LiTest OL
5:Test 05
6iTest 06
7:Test 07
8:Test 08
9:Test 09
10:Test 10
11:10 7
<F 12 pl«40 [Otelprint CM
13:Test 01 Test O4 Test 07 Test 10
14:Test 02 Test 05 Test 08
15:Test 03 Test 06 Test 09
163 34
<P 17! p0«20 Otelprint CM
18:Test 01 Test 06
19:Test 02 Test 07
20iTest 03 Test 08
21 Test O4 Test 09
22:Test 05 Test 10
23:5 16
3
|Ready | | |Hists Ln: 2% Col: 6|Ins |Classic| | Num [EN_US |

p[]¢-X<-10 [JTELPRINT «5Qm» «PQR» «abcy |
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| p[]<1000 [JTELPRINT22p[Ja |
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[ ]Jtest Test Functions in Workspace

[ ]testis not available in APL64. It is under review and may be implemented in a future release.

| ]Jtextrepl Text Replacement
Purpose:
Replaces existing characters with new characters.

Syntax: newvec < SegText [ |textrepl sourceText [permitOverlap(bool)]

Arguments:
The left argument is segmented text containing pairs of text to replace and replacement text. The first
element of the left argument is the segmentation delimiter.

The first element of the right argument is the source text which will be processed.

The optional second element of the right argument is a Boolean scalar indicating if ‘over-lapping’
replacement are permitted. The default value is 0 (false).

Result: The result is the source text with the replacements specified by the left argument. If the first
element of the right argument is an APL64 string scalar, the result will be an APL64 string scalar,
otherwise the result will be an APL64 character vector.

Remarks:
[ Jtextrepl with ‘overlap’ prevented can be used instead of the assembler function TEXTREPL in the
APL+Win ASMFNS.W3 workspace.

[ Jtextrepl with ‘overlap’ permitted performs successive replacements like in Microsoft Word, Microsoft
Excel, Notepad and Notepad++.

Examples:

[ Cldr[J<'/N/H/IS/WAS/TI/GA/!/?' [Jtextrepl 'NOW IS THE TIMEY'
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& APLB4: CLEAR WS

File Edit Session Objects Tools Options Help

ERQS8DO=2C Do MR, DO, L,

d o OdrO«'/N/H/IS/WAS/TI/GA/!/?" [Jtextrepl 'NOW IS THE TIME!
{ HOW WAS THE TIME!

2182

3| |

|Ready | | |#ist: Ln: 3 Col: 6| Ins |Classic|  |Mum |EN_US |
| [ ]dr[ ]€<'/a/b/b/X'[ ]TextRepl 'ab'
BT APLGA CLEAR WS - O X
File Edit Session Objects Tools Options Help
FREA&DE=2C Do Maw. it DR i ww
1:bX
2%82
-l |
[Ready | | [Histz Ln: 0 col: 35|Ins [Classic| | Num [EN_US |,
| [ ]dr[ ]« '/a/b/b/X'[ ]TextRepl 'ab' 1 ‘
| 7 APL64: CLEAR WS - o x
File Edit Session Objects Tools Options Help
FRA& TE=2C¢ % DS MaAw . f0 i BE R we_§
< o Odr0<«'/a/b/b/X'OTextRepl 'ab’ 1
1iXX
2;82
B
-l |
|Ready | | [Hist: Ln: 3 Col: 6|Ins [Classic| |Mum |[EN_US|

‘ [ ]dr[ J«'/a/b/b/X'[ ]TextRepl «ababababab» ‘
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| T APL64: CLEAR WS — O X

File Edit Session Objects Tools Options Help

ERQ8DO=9exbos MER. 0L,

CH 0 Odr0<«'/a/b/b/X'0OTextRepl «ababababab»
1:bXbXbXbXbX
2: 164

- Ea

|Ready | | |Hist: Ln: 3 col: 6]1Ins |Classic| | Num[EN_us |

| [Jdr[]¢'/a/b/b/X'[]TextRepl «ababababab» 1 |

[ T APLE4: CLEAR WS = O X

File Edit Session Objects Tools Options Help

FRAd& VR =2¢XDaR AN TR imuw_ i,

<H 0 Odr0«'/a/b/b/X'0OTextRepl «ababababab» 1
1§XXXXXXXX)(X

2:164

[kl |

|Ready | | |Hist: Ln: 3 Col: 6|Ins |Classic|  |Mum |EN_US |

’ []dr[]<'/ab/30/€) € /89'[ ]TextRepl 'ab@ €@ ab@ €

| T APLB4: CLEAR WS — O x

File Edit Session Objects Tools Options Help

FRd& D=2 CtDes@an. 0 OHEE i\,

<o Odr0<'/ab/30/@ € /89 'O0TextRepl 'ab@ @00 O
1:370893089

2:162

-l \

|Ready | | |#ist: Ln: 3 Col: 6| Ins |Classic|  |mum |EN_us|
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[ ]tf Performance Counter Frequency

Purpose:
Returns the frequency of the performance counter in terms of number of timer ticks per second.

Syntax: result « [ |tf

Result:

If the function succeeds, the return value is non-zero.

The frequency is fixed at system boot and needs only be queried at the beginning of a new session, and
the result can be cached.

Caution:
If the installed hardware doesn't support a high-resolution counter, the return value is zero.

Example:
The following expression provides the frequency of the performance counter:

[ ]tf
2648436

[ Jthrow Throw Exception

Purpose:
Generates a user-defined error exception.

Syntax: [ |Jthrow 'message’

Argument:
message is a diagnostic message; that is, a character singleton or vector that contains the first line of the
diagnostic message associated with the resulting error exception.

Effect:

[ Jthrow is like [ ]Jerror except it throws the error in the context of the calling function rather than
exiting from the function before throwing it. This allows errors thrown in a :Try block to be handled
locally rather than exiting from the function.

[ Jthrow provides facilities:

e the ability of a function to signal an exception natively rather than popping the calling function
of the [ |si stack before signaling the error

e eliminates the need for ERROR helper functions (because natively signaled)

e the ability to signal an error from the :catch clause of a nested inner :tr clause to the :catch
clause of an outer :try clause

e behaves like [ Jerror when called by an [ ]elx handler.

If message is empty ("), [ Jthrow does not signal an exception; this permits conditional signaling of error
exceptions with a statement of the form [ Jthrow condition /'message’.
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Example:
The example creates an error that emulates a native error.

vV THROW
[1] ttry
[2] Othrow 'DOMAIN ERROR'
[3] :catchall
(4] ‘caught error'
[5] tendtry
v
THROW
caught error

[ ]Jtrace Trace Function Execution

Purpose:
Aids in debugging a program by allowing you to flag lines of functions for diagnostic output when the
system next executes them.

Syntax: result « linenums [ ]trace 'fnname'
result « [ Jtrace 'fnname’

Argument:

The result is an integer vector of the lines of fnname for which tracing was in effect until this execution

of [ Jtrace. If you use [ Jtrace monadically, the function reports the settings. If you use it dyadically, it

reports the prior settings and replaces them with the lines specified in linenums. You can clear all trace
flags for a function with: 8 [ Jtrace fnname

Effect:
[ Jtrace does not trace output as its direct result. Instead, it flags lines in a function so that, in future
execution, the system produces diagnostic output.

During execution of a function that is being traced, the system displays the final value that is calculated
in each statement on each traced line. The value appears on the next line after the function's name and
the bracketed line number or bracketed line number.part in the case of secondary statements on
diamondized lines. This is true even for values that would not display in normal (untraced) execution. In
the case of a branch in the function, the system displays the value to which the function branched after
the function’s name and the bracketed line number.

The resulting ability to observe the sequence in which the system executes the lines and the internal
values of statements (those not normally displayed) is a valuable aid in debugging a program.

The system saves and reloads trace settings with a workspace, but does not copy them along with the
function to which they apply when you use [ ]copy, )copy, [ |pcopy, or )pcopy. Redefining a function
with either [ ]def or [ ]fx removes all trace setting from that function.
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Editing a function line with [ ]defl removes any setting associated with that line of code. Locking a
function with [ Jlock removes all trace settings in the function.

Remark:
There are several key notable differences in the output in APL64 from APL+Win:

1. Output from any traced statement will always be displayed on the next line following the
function[line#] prefix

2. Branch, scalar, and vector outputs will not be indented

3. Rather than displaying diamonds as prefixes for secondary statements on diamondized lines, the
output will instead display as function[line#.part] such as GO[3.1]

Example:
The example sets trace flags on all the lines of the function GO; the empty explicit result means no
traces were previously set. The last line is the explicit result of the function.

V RESULT<«GO

[1] "LINE OF OUTPUT!'

[2] RESULT+«1

[3] L1:RESULT«(O,RESULT)+RESULT,0 ¢ -L1x4>pRESULT
v

(15) Otrace 'GO'

GO
GO[1]
LINE OF OUTPUT1
Go[2]
1
GO[3.1]
11
GOo[3.2]
>3
GO[3.1]
121
GOo[3.2]
>3
GO[3.1]
1331
GO[3.2]
>0
1331

[ Jtranslate Translate Character Array

Purpose:
Translates characters of a character array to other arbitrary characters.

Syntax: newchars & 'transtab' [ Jtranslate 'chars'
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Arguments:
The left argument specifies the translate table that you want to use.

The nth character is the replacement for [ Jav[n]. The right argument specifies the text that you want to
modify.

Remark:
[ Jtranslate is the replacement for the assembler function TRANSLATE in the ASMFNS.w3 workspace in
APL+Win.

Example:
Replace [ Jtcbel and [ Jtcff characters with question marks.

TT«[ Jav
TT[[ Jio+7 12]<'?'
NEW<TT [Jtranslate 'A’,[ JTCBEL, B',[]TCFF,'C’
NEW
A?B?C

[ ]Jts Current Timestamp

Purpose:
Returns the current date and UTC time of day as represented by the system clock.

Syntax: result < [ ]ts

Result:

The result is a seven-element numeric vector that contains the following information:
[1] year

[2] month

[3] day

[4] hour

[5] minute

[6] second

[7] millisecond

[ ]ts relies on the system clock that the operating system maintains for its time measurement. The
seventh element of the result is included for consistency with other APL+ systems. However, the
computer system's clock precision determines if this element provides useful information.

The first three elements in the result of [ Jts always indicate a date, and the last four elements always
indicate a UTC time of less than 24 hours.

Example:

[ ts
202122123612 379
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[ ]tt High-Resolution Timer Tick Count

Purpose:
Returns the number of ticks since the start of the APL64 session.

Syntax: result « [ ]tt

Result:
If the function succeeds, the return value indicates the tick interval between now and the start of APL64
session.

The measurement is high resolution and is based on a hardware counter that is independent of any
external time-of-day reference.

When you divide [ ]tt by [ ]tf, the result will be the elapsed time in seconds since the APL64 session
started; basically the same value as [ ]ai[2] but without the added overhead of computing the other
elements of | ]ai and without the need to extract the second element of [ ]ai to access the time
information.

Caution:
The resolution, precision, accuracy and stability of the counter are affected by the characteristics of the
low-level hardware clock.

Example:
The following expression provides the number of ticks since starting the APL64 session:

[Jtt
7514246

[ ]tt32 High-Resolution Timer Tick Count for APLNow32 operations

Purpose:
Returns the number of ticks for all APLNow32 operations ([ |wi and [ ]wcall) since the start of the APL64
session to the time the value of [ ]tt32 was obtained.

Syntax: result « [ ]tt32

Result:

If the function succeeds, the return value indicates the tick interval between now and the start of APL64
session for all APLNow32 operations. APLNow32 operations include application activities performed
using [ Jwi and [ Jwcall.

The measurement is high resolution and is based on a hardware counter that is independent of any
external time-of-day reference.

When you divide [ ]tt32 by [ ]tf, the result will be the elapsed time in seconds.

The measurement may be used to measure the performance of specific areas of an APL64-based
application system which targets the Windows operating system.
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Remarks:

Note that [ ]tt32 time counts the entire time spent inside [ wi ‘Wait' operations. But the time spent
inside a [_]wi 'Wait" does not get accumulated into the [ ]tt32 total until the Wait ends. During the
Wait the [ ]tt32 time does not change unless other [ |wi operations take place (such as during
callbacks). But the [ ]tt32 time continues to "tick" regardless of whether you are inside or outside of a
Wait state on a [ Jwi object.

Caution:
The resolution, precision, accuracy and stability of the counter are affected by the characteristics of the
low-level hardware clock.

Example:
& APL64: CLEAR WS — O %

Eile Edit Session Objects Tools Options Help

FERY SN =2 XDON MANW. ! VENG D | S )
¢ o OTTaz
10
! "f'Owi 'Create' 'Form'
if
: OTT32
1936770
: 'f.b'Owi 'Create' 'Button' ('onClick' '"button clicked"')
if.b

0~ O F W kD

i OTT32
9:983770

< 10! >[f.b:Click] "button clicked"
iiibutton clicked

12 *[f.b;Click] "button clicked"
13/button clicked

LS grT3z
15:1004283

Ready | | |Hist: Ln: 16 Col: &|Ins |Classic]| | hum | EN_US

[ Jtype Determine the Class of an Array

Purpose:

Returns a typical member of the class of arrays to which the argument belongs. This is a cover function
for the Evolution Level 1 behavior of monadic epsilon (€). At Evolution Level 2, monadic epsilon is the
Enlist function.

Syntax: result « [ Jtype array

Argument:
array is any array.

Result:
result is an array that has the same nesting and shape as array. Each simple element in result is either a
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blank, a 0, a Unicode space or an Object reference. The blanks represent character data; the Os

represent numeric data.

Examples:
A« 2 2 p 'Feather' (13) 'your' ((14) 'nest')
ldisplay A ldisplay Otype A
bormm———- Corm——- | bormm———- - |
| IFeather| |1 2 3| | |l |10 0 0] I
|t oo ! | | ' -mmme e oo ! |
[ o=~ P . [ o=~ o .
llyour| — |.»------ il N e 1
|'====' 111 2 3 4| Inest]|] |'-===" [looooll Il
| | '~mmme e Rl | | '~ il
| Yemmmmmmmmmoe- '] | lemmmmmm oo |
lE _________________________ ] le _________________________ ]
ldisplay = Otype A
P e e ettt
i R it |
[11 11111 1]]00 O] |
R R ' !
| - . S m e m—— e m i — - |
111111 | >mmmme oo ||
| '~mmme e ! 110 0 0 011 1 1 1]]]
| | '~mmme e e al
| '€-mmmmmmm oo "
lE __________________________________ )

[ Jucase Convert Lowercase to Uppercase

Purpose: Converts lowercase characters to uppercase characters.
Syntax: res « [ |ucase rArg

Argument:
arg is any APL64 value. The character or string elements of arg will be converted to upper case. Non-
text elements of arg will not be modified in res.

Result:
res has the same data type, rank and shape as rArg

Remarks:
[ Jucase replaces the assembler function UPPERCASE in the ASMFNS.w3 workspace in APL+Win.

[ Jucase uses the .Net String. ToUpperlnvariant method.

Example:

| [Jucase 'This iS APL' «<ABCDE» |
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[ Jucase (2 3p[_]a) 'abcd' 'def’

(10 10p[ JA)=[ Jucase 10 10p[ JAL

'"Q'=[ Jucase 'w'

'ABC' (110) 'XYZ'=[JUCASE 'ABC’ (110) 'xyz’

& APLG4: CLEAR WS — O *

Eile Edit Session Objects Tools Options Help

ERY8 DO XxDaX MRR.

I o Oucase 'This iS APL' «ABCDE»
1 THIS IS APL ABCDE
< 2! Oucase (2 3pQa) 'abcd' 'def'
3 ABC ABCD DEF
4 DEF
J s (10 10p0A)=[ucase 10 10pHAL
6 1
7 '0'=[Jucase 'w'
8 1
<H 9 "ABC' (110) '"XYZ's[JUCASE 'ABC' (110) 'xyz'
m
a5 |
\Ready | | [Wists Ln: 11 col: 6[Tns [Classic| | Num |[EN US|

[ Juemd Execute User Command
Purpose:
Executes a user command under program control.

Syntax: result « [ Jucmd 'command’

Argument:

The argument to [ Jucmd is any defined user command from any accessible user command processor
file with or without the right bracket. You must also supply any arguments necessary to the user
command.

Result:
The result of [ Jucmd is the result of executing the command in the right argument. The result is 0 0p" if
the command does not produce a result. For example, the two lines below generate the same output in
the session; depending on the user command, you may be able to capture the result when using the
system function. See the User Command Processor chapter in the User Manual for more information.
]WSLOC VAR1
[ Jucmd 'WSLOC VAR1'
There is a row of [ |si and a column of [ Jidloc to represent the user command processor level in the
state indicator.
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Example:

[ Jucmd 'FLIB 1234567'
FORMAT INPUT OUTPUT REPORT

[ Jucs Universal Character Set

Purpose:

Converts between the Unicode character set datatype and numeric values representing Unicode code

points.

Syntax: result « [from_format [to_format]] [ Jucs data

Argument:

from_format is the optional name of encoding used for input code values.
to_format is the optional name of the encoding used to output code values.
data is an array of integer-valued numbers or an array of Unicode characters.

Result:
Monadic [ Jucs

result is an array with the same rank and shape as data; this will also be a Unicode character array when

data is numeric, and a numeric array when data is Unicode characters. See [ |type for related

information.

Dyadic [ Jucs

result is the translated data as a character or integer vector.

The list and descriptions of encodings that dyadic [ ]ucs supports:

Encoding Description

X-AV-UCS internal APL UCS datatype.

X-AV fixed width, local 8-bit DAV data (see Note 2).

X-AV.WIN fixed width, APL64 8-bit DAV data (see Note 2).

X- fixed width, VisualAPL 8-bit OAV data (see Note 2).

AV.VISUAL

X-APL fixed width, local 8-bit DAV data tolerant for APL code (see Note 2).

X-APL.WIN fixed width, APL64 8-bit DAV data tolerant for APL code (see Note 2).

X-APL.WIN fixed width, APL64 8-bit OAV data tolerant for APL code (see Note 2).

X-TEXT fixed width, local 8-bit DAV data tolerant for ASCIl (Nee Note 2).

X-TEXT.WIN fixed width, APL64 8-bit DAV data tolerant for ASCII (see Note 2).

UTF-8 multibyte transfer encoding, 1 or more bytes per code point (see Note 3).

UTF-16 multi- 16-bit transfer encoding, 1 or more 16-bit words per code point
(see Note 3).

UTF-16BE using big-endian 16-bit words (see Note 3).

UTF-16LE using little-endian 16-bit words (see Note 3).

UTF-32 32-bit transfer encoding (see Note 3).
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UTF-32BE using big-endian 32-bit words (see Note 3).

UTF-32LE using little-endian 32-bit words (see Note 3).

UCs-2 fixed width, 16-bit, UCS data, integer (4-byte) (see Note 4).

UCS-2BE fixed width, 16-bit, UCS data, character big endian (see Note 4).
UCS-2LE fixed width, 16-bit, UCS data, character little endian (see Note 4).
ucCs-4 fixed width, 32-bit, UCS data, integer (see Note 4).

UCS-4BE fixed width, 32-bit, UCS data, character big endian (see Note 4).
UCS-4LE fixed width, 32-bit, UCS data, character little endian (see Note 4).

Note 1: The left arguments are optional; the default is X-AV-UCS.

Note 2: Fixed 8-bit character encodings. On input, these must all be passed as character data. If passed
as UCS Character data, they will be coerced to 8-bit character data before being translated. An error is
signaled if the coercion fails.

Note 3: Variable width transfer encodings. On input, these must all be passed as character data, with the
same caveat in note 1 above.

Note 4: Fixed width representations of Unicode code points as numeric values. On input, UCS-2 and
UCS-4 must be APL numeric data coercible to integer. The BE and LE variants must be character data
coercible to 8 bit characters.

Remarks:
Use X-TEXT when passing data that does not contain APL characters.

Use X-AV when passing data containing APL characters. This is the encoding to use when outputting
data to a source code management system because what goes out should be the same as what comes
in.

Use X-APL when passing data native to the user's current APL system.

Examples:

(ducs 'abc
97 98 99

Qucs 169 8364 163 165 174 63
Ce£y®?

Qucs 'Gegy®?'
169 8364 163 165 174 63

text«'This is sample Unicode string.'

Oucs text
84 104 105 115 32 105 115 32 115 97 109 112 108 101 32 85 110 105 99
111 100 101 32 115 116 114 105 110 103 46

text = ('UCS-2"' '"X-TEXT') Oucs ('X-TEXT' 'UCS-2') [ucs text

1

©APLNow LLC — All Rights Reserved — 3/5/2026 - Page: 242



[ Jul User Load

Purpose:
Returns the number of users currently sharing the system.

Syntax: result « [ Jul

Result:
The explicit result of [ Jul is a numeric scalar 1.

Remarks:
[ Jul exists in APL64 for compatibility with other APL systems, so that you can run programs brought in
from these systems without modifying them to eliminate [ Jul.

[ Juserid User Identification

Purpose:
Returns the user identification of a machine on the network.

Syntax: result « [ Juserid

Result:

The explicit result of [ Juserid is a character vector that contains the user identification of that particular
machine on the network. The result depends on your operating system and the network software you
are using.

[ Juserpath Path to the OS-Specific User Folder

Purpose:
Returns a character vector containing the path defined by .Net.

Syntax: result « [ Juserpath

Domain:
result is a character vector that contains the user path that the user has read/write access to. This value is
the default path for:

(a) []sysconfigfile
(b) [Jucmdfile

Example:

[ Juserpath
C:\Users\Joe\AppData\Roaming\APLNowLLC\APL64

[ Jvalence Get Valence for Current Function

Purpose:
Returns the valence for the current function.

Syntax: result « [ Jvalence
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Result:

The result of [ Jvalence is 0, 1, or 2 for niladic, monadic, or dyadic invocation of the current

function. Note that 1 is returned for functions that are declared dyadically but called monadically and 2
is only returned when a function is declared dyadically and called dyadically. It returns 0 if there are no
functions on the [ |SI stack (such as when called from immediate execution with a clear [_]SI stack).

[ Jvget Get Variable Value with Specified Scope

Purpose:
Returns the value of a variable at local or global scope.

Syntax: result « [scope] [ Jvget varname [default_value]

Argument:

varname is a character scalar or vector that contains one variable name;

default_value is an optional default value to be returned if the variable name in varname is not defined;
scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global. If you omit the argument, it is equivalent to specifying 1 for local
scope.

Result:

The result is an array with the same rank, shape and value as the named variable. If you try to access a
variable name that is not defined a VALUE ERROR is generated unless you have specified a default
value. If a default value has been specified in the second element of right argument, then that value is
returned instead of generating an error. This is very useful for evaluation of optional left arguments in
function calls.

Example:

[]<VAR<'GLOBAL DATA'
GLOBAL DATA
[JVR 'TEST'
V NAME TEST N;VAR
[1] VAR<'LOCAL DATA'
[2] []<N [JVGET NAME 'DEFAULT VALUE'
Y

'VAR' TEST 0
GLOBAL DATA

'VAR' TEST 1
LOCAL DATA

'NONAME' TEST 1
DEFAULT VALUE

[ ]vi Verification of Formatted Input

Purpose:
Provides a validity check on an input character vector (often used in conjunction with [ ]fi).
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Syntax: result « [ Jvi 'data’

Argument:
data is a character representation of data that are presumably numeric separated by spaces.

Result:
The result is a Boolean vector with 1s in the positions where groups of characters represent well-formed
numbers, and Os where they do not.

Examples:

A<'66671.20 .1
314159E°5'
[JfiA
66671.2 0.1 3.14159
[JviA
1111

B<'ANSWER IS 666 LBS.'
[fi B
006660
[]viB
0010
((QviB)/[]fi B
666

[ Jvr Visual Representation of a Function

Purpose:

[ ]vr returns the visual representation of a function as a character vector. The APL64 programmer can
select the format of the result of [ Jvr. The result of the [ Jvr system function is accepted as an
argument to the [ ]def system function.

Syntax: result & [scope] [ Jvr 'fnname' [op]
Arguments:

scope is an optional numeric argument that specifies the scope at which names are interpreted, where
1 = local (default); and 0 = global.

fnname is a character scalar or vector that contains one function name. If fnname is a character scalar
or vector but does not contain the name of an unlocked, APL64 developer-created function, result is an
empty vector.

op is optional argument indicating the desired format of the result. This argument is not case-sensitive.

op Value Description

op argument not provided | Traditional [ |vr format (Compatible with APL+Win)
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‘IncILFD' Traditional [ ]vr format with last fix date appended

Xml' Xml format including editing history

'Json' Json format including editing history

result: No op argument provided: result & scope [_Jvr 'fnname'

The result is a character vector, visual representation of the function with bracketed line numbers and
embedded newline characters separating the function lines. The result is not affected by [ Jpw. The
result preserves the ‘as edited’ text of the function.

7! APLE4: CLEAR WS — O %

File Edit Session Objects Tools Options Help

FRY & [ =9 ¢ Dy i i,

=
|

¢ o Odef 'Z<«Addi0 X' 'Z<10+X'
1:Add10
<2 Ovr 'Addio’
3 V Z<Add10 X
4 [1] Z«10+X
5 v
6

e |

[Re | | [Hist: Ln: 7 col: 6| Ins [Classic|  |Num |[eEN_us||

result: op argument provided as 'IncILFD": result ¢ scope [ |vr 'fnname" 'IncILFD'

The result is the same as the no op argument provided, except that last fix date (UTC) added at the end
of the result:
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| & APL64: CLEAR WS - o x|
File Edit Session Objects Tools Options Help

FR&S[E =2 % DR,

-

< o Odef 'Z<«Addi0 X' 'Z<10+X’
: 1:Add10
<y 2! Ovr 'Add10' 'InclLFD'
3 V Z+Add10 X
: 4i[1] I+10+X
5 v
6Last Fix Date: 2025 5 27 18 34 42 808
7!
B

| | |[Hist: Ln: 8 Col: &|Ins |Classic| | Num | En_us ||

Result: op argument provided as 'Xml'": result < scope [ ]vr 'fnname' 'Xml'

The result is an XML-format text vector which includes the function text, the uncommitted editing
changes, the function name and the last fix date. Because the XML format is used, the new line
characters are ‘escaped’.

R APLB4: CLEAR WS - [m] X

Eile Edit Session Objects Tools Options Help

IFR4 &= DY DEEE AR ACEN G i o e e B & S [ L

q o Odef 'Z<Addi0 X' 'Z«10+X'
1:Add10
<2 Ovr 'Add10' 'Xml'
3.<?xml version="1.0" encoding="utf-8"?>
4 <DeeasInfo xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
5! <VrFnText>
6 <string>Z«Add108amp;#160;X</string>
7 <string>Z«10+X</string>
8 </VrfnText>
9: <listDceas>
10 <Dceas>
11 <Offset>0</0ffset>
12 <RemovedText />
13 <InsertedText>Z+Add10&8emp;#160;X8amp;#10;8amp;#13;Z«10+X</InsertedText>
14 </Dceas>
15! </listDceas>
16! <LestFixDate>2025-05-27T18:34:42.8089895Z</LastFixDate>
17: <FnNesme>Add10</FnName>
18i</DceasInfo>
19
] |
|Ready | | [Wist: Ln: 13 Col: 20| Ins |Classic| | mum [EN_US |

result: op argument provided as 'Json': result ¢ scope [ Jvr 'fnname' 'json'
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The result is JSON-format text vector which includes the function text, the uncommitted editing
changes, the function name and the last fix date. Because the XML format is used, the new line
characters are ‘escaped’. Json format is generally more compact than Xml format.

| B APLG4: CLEAR WS

= O >
File Edit Session Objects Tools Options Help
ERGSDE =92y Do Ra. 0,
< o Odef 'Z«Add10 X' 'Z«10+X'
'l 1Addio
||t 2 Ovr 'Addi0' 'json'
3.{"?xmL":{"@version":"1.0","@encoding":"utf-8"},"DceasInfo"
L s X", "Z2«10+X"]},"listDceas" : {"Dceas": {"Of fset":"0","R

k3l |

|Read]r

| | |Hist: Ln: 5 Col: &|Ins |cClassic| | Num | EN_us | |

Notepad++ may be used to conveniently view the JSON format result:
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. Q{ *new 4 - Notepad ++ =

IEile Edit Search View Encoding Language Settings Tools Macro Bun  Plugins  Window 2

cEHHBE A s D/ oehh 2% HESTEEECA® FENRME TR

O X

+ ¥ X

4 H

3

| Blnew 2 3| Bnew 1 dlnnew.?dlETestIntSense.cpci dlESampleCPCIrrfo.cpci x| Enewdml
| 1 E{
2 |H "Ixml " {
3 "@version": "1.0",
L "@encoding": "utf-8"
5 B }9
6 |H "DceasInfo": {
7 "@xmlns:xsi": "http://www.w3.0rg/2001/XMLSchema-instance",
8 "@xmlns:xsd": "http://www.w3.0rg/2001/XMLSchema"”,
9 E "VrFnText": {
10 | "string": [
11 "Z+<Add10&#160;:X",
12 "Z<10+X"
13 - ]
14 B }9
15 E "1istDceas": {
16 |E "Dceas": {
17 "Offset": "0O",
18 "RemovedText": null,
19 "InsertedText": "Z+«Add108#160;X&#10;8#13;Z+«10+X"
20 - }
21 I }s
22 "LastFixDate": "2025-05-27T18:51:11.23496612",
23 "FnName": "Addi0"
24 - }
25 L}
_JSONfiIe length: 509 lines: 25 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS

[ Jlwa Work Area Available

Purpose:
Returns the current amount of work area available in the active workspace (in bytes).

Syntax: result < [ Jwa

Result:
The result is a numeric scalar whose value is the current number of unused bytes in the active
workspace.

Example:

[ Jwa
1.702108059E10

[ Jwatchpoint Watch Point

Purpose:

Internal system-created function used only in the debugger when debugging with Watch Points.
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Syntax: N/A

Effect:
Debugging with Watch Points created the function [ Jwatchpoint. You must branch out of the system-
created function or past the line that caused the suspension to continue your function.

Note: Refer to the section Debugging with Watchpoints in Chapter 2: Working in an APL64 Session in
the APL64 User Manual for additional information.

[ Jwcall Windows Call

Purpose:
Makes calls to Windows libraries (DLLs).

Syntax: [ Jwecall 'function' [arguments]

Arguments:
'function' is either a function identified in the ADF/INI file or one of a small group of built-in functions;
arguments are any arguments required for function.

Effect:

When you use [ ]Jwcall, you call Windows in an event-enabled style; while you remain in this call, you
can receive callbacks. Callbacks can be either [ Jwi callbacks (such as execution of an onClick event
handler) or [ ]wcall filter-callbacks.

The W_Ini function is used to define or reference the WCALL definition in the APLW.INI and/or
APLW.ADF file. When you reference a string value with W_Ini it has historically never differentiated
between strings defined in the INI file versus those defined in ADF file. It returned the value found in
either INI or ADF file. Referencing a string via W_Ini returns the first definition found in W_Def cache
first, then the INI and ADF files (unless the [Config]IniFirst=0 is defined in APLW.INI in which case
APLW.ADF is accessed before APLW.INI).

The W_Def function is used in the same way as W_Ini except that it lets you create WCALL definitions
and other strings in your application that are stored into a local cache (memory) rather than written into
the INI file. This permits setting WCALL definitions in a running application that might have a read-only
INI file. These strings should execute faster than W_Ini because no INI file reading or writing is involved.
You can get a list of all strings in a section by calling: [ JWCALL 'W_Def" '[SectionName]' and a list of all
strings in all sections by calling: [ JWCALL 'W_Def" '[]'.

The W_Reset function is used to reset the WCALL definitions created by W_Def so they can be reloaded
without restarting APL64.

To learn more about [ Jwcall in the APL64, view the section Calling Dynamic Link Libraries in Help
APL+Win Compatibility | Windows GUI Reference.
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[ Jwgive Give (Yield) CPU to Windows

Purpose:
Allows you to yield the CPU to Windows during execution of a long-running event handler, callback, or
immediate execution calculation.

Syntax: [ |wgive int

Argument:
int is an integer scalar; valid values are “1, 0, or any positive value (note: all positive values are
equivalent).

Effect:

When you are inside a callback, [ Jwgive temporarily yields the CPU to Windows. This allows your
application to process user input that occurs while your calculation is executing. If you do not
specifically give the CPU back to Windows, then your application does not respond to input until that
callback completes execution. In a case when your callback may be a long calculation, you may want to
know if the user clicks the Cancel button to abort execution.

To yield the CPU to Windows at a specific point in your event handler, use a right argument of 0. This
allows Windows to handle any messages that have come in and then returns control to the handler.

If you specify any nonzero integer, you yield the CPU to Windows throughout the event handler at every
available opportunity. In practice, an opportunity occurs approximately one to three times for every
APL primitive. You may have to experiment with the execution characteristics of your specific
application to find the best balance of execution efficiency versus input responsiveness.

When your calculation lends itself to being broken down into small incremental units, it is sometimes
better to use a Timer with interval O to carry out background processing rather than using [ Jwgive with
a nonzero argument. This avoids the complications that can arise with [ wgive.

If you do use [ Jwgive with non-zero values, you can reset it to zero; this yields control to
Windows. Alternatively, you can use "1 to reset the value to zero without actually yielding.

Example:
In this example, [ Jwgive is called with an argument of 0 to yield the CPU just before processing the
record.

V Update file
[1] A Process a list of file updates
:while rec < limit
] [Jwgive 0 o [ ]fhold inputfile

9]
10
11] (Process [ ]fread inputfile, rec) [ ]fappend outputfile
12
\Y

[
[
[
[12] :end

In this example, processing continues unless the user presses the Cancel button. Using a nonzero
argument to [ |wgive allows the user's input to be recognized.
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'fmStatus.bnCancel’ [ Jwi 'onClick’ 'canceled"1

V UpDate file
[1] a Process a list of file updates
[2] [ Jwgive 100 o canceled"0
:while rec < limit
:and ~canceled
[ ]fhold inputfile
(Process [ ]fread inputfile, rec) [ ]fappend outputfile

[9]
[10
[11
[12
[13] :end

|
|
]
|

| Jwhere Determine Element Indices

Purpose:
Determines the indices of the non-zero elements of the argument. (Sensitive to Y10.)

Syntax: indices « [ Jwhere numvec

Arguments:
The argument is a numeric vector, usually Boolean.

Result:
The result is a vector of indices equivalent to BV/1pBV for a Boolean vector, or (0#V)/1pV for an arbitrary
numeric vector.

Remarks:
[ Jwhere is the replacement for the assembler function WHERE in the ASMFNS.w3 workspace in
APL+Win.

Example:

[Jio&1o [ JWHERE1020030000
136

[ Jwi Windows Interface

Purpose:

Creates, controls, and runs Graphical User Interfaces (GUIs.)

To learn more about [ Jwi in the APL64 Developer version go to Help | APL+Win Compatibility |
Windows GUI Reference.

Syntax: result < ['object'] [ Jwi 'action' [arguments]

Arguments:

object is the fully qualified object name;

action is the action to be performed on object;

arguments are arguments to the action, which may be required or optional depending on the action.
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The left argument is a fully qualified object name containing one or more names separated by periods,
such as 'fmMain' or 'fmMain.bnOk'. The special object name '#' is recognized as the System Object. It
corresponds to the Windows desktop and has a limited number of properties, methods, and events
associated with it. If you omit the left argument, [ Jwi uses the contents of [ |wself, the current object.

Although APL64 accepts an instance number (an integer enclosed in brackets at the end of a name) for
compatibility with APL+Win, this syntax has no special meaning. The brackets and number are simply
characters in the name.

If the right argument is a simple character vector, it specifies an action without an argument. Ifitisa
nested vector, the first item is the action and all subsequent items form the arguments to the action.

The action portion of the right argument can also use relative-object-name prefixes before the action
name. See the Programming the Windows Interface: Introduction chapter in the Windows Reference
Manual for more information.

Result:

The result is 0 0 p0 for most methods and for setting a property value. When referencing a property
value, the result is the value of that property for the object you specify. Some methods, such as New,
also return a result. (See the Graphical User Interface: Methods chapter in the Windows Reference
Manual for information on which methods return a result.)

Effect:
[ ]wi is the central feature of the interface between your application and the object-oriented user
interface facilities in Windows. You use this function to:

e create forms and controls

e set and reference properties

e invoke methods

e associate handlers with events

e wait for user input to trigger event-handler callbacks.

The right argument to [ |wi determines what action occurs during the call. The left argument
determines the object to which the action applies. Properties, event-handler properties, and methods
are documented in the Graphical User Interface chapters in the Windows Reference Manual.

When you call [ Jwi, one of the effects is to allow internally generated events to occur. For example, if
you set the text property of an Edit control, a Change event occurs. If you define an onChange event-
handler, the system executes it before [ |wi returns from setting the property. Externally generated
events (from user input such as keyboard, mouse, or DDE) occur in the application only when the Wait
method or [ |wgive is used or when [ |si is empty.

Examples:

A Create a new form:

'fmMyform' [ Jwi 'New' 'Form'
A Add a new button to the form with a caption and location:

'fmMyform.bn1' [ Jwi 'New' 'Button' (‘caption’' 'My Button") ("'where' 8 15 1.5 10)
A Set the button in the previous example to style 1 (default button):
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'fmMyform.bn1 [ Jwi 'style' 1
A Query the value of the where property for the default object:
'fmMyform.bn1 [ Jwi 'where'
18.625 5.875 15 40
A Specify that the system runs the APL function FOO as the event handler when a Click event
occurs on the button:
'fmMyform.bn1' [ Jwi 'onClick' 'FOOQ'

[ Jwordrepl Replace Words in Character Vector

Purpose:

Replaces existing words in a character vector with new characters, as specified. [ |WORDREPL does not
affect partial words.

Syntax: newvec < '/old/new/old1/newl/...' [ Jwordrepl 'vec'

Arguments:

The left argument is an alternating series of existing and replacement words. The first character is the
delimiter.

The right argument is a character vector that contains the words you want to replace.

Example:

'/HE/HIS/NOW/WHAT/!/?' [ Jwordrepl 'NOW IS THE TIME!
WHAT IS THE TIME?

[ Jwre Windows Runtime Executable

Purpose:

Specified actions of the Windows Runtime Executable (WRE) creation utility in the APL64 developer
version may be performed under program control using the [ JWRE system function. These actions are
performed using the memory-based, WRE configuration data set in the current APL64 developer version
instance, which is not modified by the [ JWRE system function actions.

The WRE dialogue and the [ JWRE system function share the same current WRE data set. The current WRE
data set remains available during the current APL64 developer version instance but is not automatically
saved when the current APL64 developer version instance ends. If appropriate, use the [ JWRE system
function or the WRE dialogue to save the current WRE data set for future APL64 developer instances with
a programmer-selected file name.

Syntax: result « action [ Jwre argument

Arguments:
action is the action to be performed. Action argument text is case-insensitive.

argument is the required argument to the action.

Result:
result is a two-element variable where the first element is an integer: 0 = success, ~ 1 = not successful,
and the second element is a character vector describing the action result.
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[ JWRE New Action

Syntax: 'New' [ JWRE "

The New action will initialize the WRE configuration data set in the current APL64 developer version
instance.

[ JWRE Load Action

Syntax: 'Load' [ ]WRE pathToWreConfigurationFile

The Load action will load a pre-prepared WRE xml-format configuration file into the WRE configuration
data set in the current APL64 developer version instance.

[ JWRE Create Action

Syntax: 'Create' [ |WRE "

The Create action will create a WRE executable using the WRE configuration data set in the current APL64
developer version instance.

[ JWRE Run Action
Syntax: 'Run' [ JWRE pathToWreExecutable waitForExit commandLineArguments

The Run action will start an instance of the WRE application specified by the three elements of the right
argument:

Element # | Data type Right Argument Element Value

1 String or Character vector | Full path to WRE executable

2 Integer Wait For Exit (milliseconds) or 0/Infinite wait
3 String or Character vector | WRE executable command line arguments

The result of the [ JWRE run action is available only after the earlier of the expiration of the ‘Wait For Exit’
value or the closing of the [ |WRE application instance.

[ JWRE Save Action
Syntax: 'Save' [ |WRE targetFileName

The Save action will save the WRE configuration data set in the current APL64 developer version
instance to the file specified in the right argument.

[ Jwse Workspace Engine

The [ JWSE system function exposes the APL64 workspace engine object. To learn more about [ JWSE
use the Help | APL Language | Using [ |WSE menu item:
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E APL64: CLEAR WS = _

File Edit Session Objects Tools Options | Help

I:- Primitive Functions | APL Language k | |
I Systern Functions Developer Version GUI k
Systern Variables Command Line Arguments
System Commands APL+Win Compatibility v

Control Structures ]
APLB4 History ]
User Commands

User-defined Functions Search All Documentation with Adobe

Network Interface Reference Search All Documentation with Google

OCSE 3 Product Support
APL Libraries End User License Agreement (EULA)
Using ONFE System Highlights C
Using DXL About APLGA
Using OXML
Using OIPATH Documentation Topic History
SQL System Functions L | Document Topic Fage#
Using OSKD Documentation Options...
A T R License 8 Activation..
|| Using OWSE |
Using OZIP

[ Jwslib Workspace Library List

Purpose:
Returns a character matrix that lists all the workspaces including the .ws64 extension in the designated
library.

Syntax: result « [ Jwslib "
result « [ Jwslib 'dir’
result « [ Jwslib lib

Arguments:
dir is the directory you want to search;
lib is the library you want to search.

The argument must be empty, a valid path, or a positive integer that has been associated with a
directory by using [ ]libd or the Libraries choice on the Options menu. If the argument is empty, the
system uses the current working directory.

Result:
[ Jwslib lists in alphabetical order (uppercase Z before lowercase a) the workspaces in either the
specified directory (dir) or library (lib), or the default directory. If the argument is a path name, the
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result is a matrix of workspace names, left-justified. The number of columns is the length of the longest
workspace name in the list.

If you supply a numeric library number, the result is a character matrix that contains one workspace
identification in each row. The first ten columns contain the right-justified library number with a space
in the eleventh column; the remaining columns contain the left-justified file name.

Jwslib produces the same list of workspaces, but it lists them in multiple columns to save lines on the
screen, and it lists them without library numbers.

Examples:

[Jwslib 'C:\APL64\MONTHS'
FEBRUARY.ws64
JANUARY.ws64
MARCH.ws64

[ ]libd '12 C:\APL64\MONTHS'
[ Jwslib 12

12 JANUARY.ws64

12 FEBRUARY.ws64

12 MARCH.ws64

p[ Jwslib 'C:\APL64\MONTHS' ¢ p[ Jwslib 12
313
324

[ Jwsowner Workspace Owner

Purpose:
Returns the user number of the user who last saved the current workspace.

Syntax: result « [ Jwsowner

Result:
The result is an integer scalar that represents the user number (11 ]ai) of the user who last saved the

workspace. In a clear workspace, result is 0.

Example:

[ J[wsowner

0

[ Jwssize Workspace Size

Purpose:
Returns the size of the active workspace in bytes.

Syntax: result « [ Jwssize
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Result:
The result is a numeric scalar that contains the total size of the active workspace, including the space
used by APL objects, the symbol table, and unused storage ([ Jwa).

Examples:

[ Jwssize
3.40920279E10

[wa
3.404520402E10

Determine the approximate number of bytes needed to store this workspace on disk.

[ Jwssize-[ Jwa
44726912

[ Jwsts Workspace Timestamp

Purpose:
Returns the time a loaded workspace was saved or the time of the most recent save or clear operation
that was performed on the active workspace.

Syntax: result « [ Jwsts

Result:
The result is a numeric scalar that contains the time of the most recent )save or )clear that was
performed on the active workspace. The time code is in microseconds since 00:00 on 1 January 1900.

Examples:

)load MYWS
2 MYWS SAVED 07/08/88 15:14:00

[ Jwsts
2.76226284E15

Ycopy DATES FTIMEFMT
SAVED 07,/04/88 15:17:21

FTIMEFMT [ |wsts
07/08/88 15:14:00.000

[ |xfcreate Extended Create Component File

Purpose:
Creates a new component file using "extended" file name conventions.
(This is a companion function to [ ]fcreate and should supersede it.)
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Syntax: ‘fileid.ext’ [ |xfcreate tieno

'fileid.ext' size [ |xfcreate tieno
'fileid.ext' size compno [ |xfcreate tieno
Arguments:

fileid is a file identifier formed according to the rules for extended file functions (see the introduction);
when size or compno is specified, fileid must be nested. Note that you must explicitly specify any file
extension, which is not limited to .SF.

size, optional, specifies the file size limit in bytes; it must be less than 2*32 (4 gigabytes). The default
value is the size limit of the file being duplicated; you can specify an empty vector as a place holder
when you want the default value for size and you want to explicitly specify the initial component
number.

compno is an integer that specifies the initial component number.

tieno is a positive integer file tie number.

Effect:

The [ |xfcreate function attempts to create a new component file and tie it to tieno. The name of the
new file is specified by fileid. The tie is shared. See the Discussion section under [ |xfstie for more
information about extended file ties.

Access:
No file access code is required for [ |xfcreate.

Examples:

'George Washington.sf' [ |xfcreate 1
(197, 'ngstrom.sf") [ |xfcreate 2

"w.oil' [ |xfcreate 3

('G' ,246,'del") 1000000 10 [ |xfcreate 4

The first line attempts to create an APL component file with the name George Washington and the
extension .sf.

The second line attempts to create a component file with the name Angstrom.sf.

The third line attempts to create a file with extension .oil. The operating system may see the file with
the English Pound sign (£.0il), depending on how you generate the character. (Note that in the APL
session, in a GUI edit box, and in applications such as Windows Notepad, you can get different
characters depending on whether you type Alt+163 or Alt+0163.) If you specify the argument as an
integer, 163 [ |xfcreate 3, Windows Explorer sees the file with the English Pound sign.

The fourth line attempts to create a file with the name of Gédel, a size limit of a million bytes, and
starting with component number 10. (ANSI character 246 is a lowercase o umlaut). The lower case o
umlaut is [ ]av[148]. If you specify the o umlaut in APL, the host system will do something with its
character 148. In many fonts this character is the right half of paired double quote marks, but the
character is not always available so the system may display an unspecified symbol.
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[ ]xfdup Extended Duplicate Component File

Purpose:

Creates an exact copy of a file using "extended" file name conventions and, if possible, compacts it to
occupy less disk space. (This is a companion function to [ |fdup and should supersede it.)

Syntax: ‘fileid.ext' [ |xfdup tieno
'fileid.ext' [size] [ |xfdup tieno
'fileid.ext' [size] compno [ |xfdup tieno
'fileid.ext’ [ |xfdup tieno [passno]
'fileid.ext’ [size] [ |xfdup tieno [passno]
'fileid.ext’ [size] compno [ |xfdup tieno [passno]

Arguments:

fileid is a file identifier formed according to the rules for extended file functions (see the introduction);
when size or compno is specified, fileid must be nested. Note that you must explicitly specify any file
extension, which is not limited to .SF.

size, optional, specifies the file size limit in bytes; it must be less than 2*32 (4 gigabytes). The default
value is the size limit of the file being duplicated; you can specify an empty vector as a place holder
when you want the default value for size and you want to explicitly specify the initial component
number.

compno is an integer that specifies the initial component number.
tieno is a positive integer file tie number.
passno is an optional file passnumber.

Effect:

[ [xfdup creates a new file with the specified name (fileid) and copies all the data from the file specified
by tieno into it. In the process, it recovers unused space created by replacing records with a different
sized component, which may allow the new file to occupy less disk space than the original file. The old
file remains unchanged.

You can use the same name as the file being duplicated for the new file. Using the same name replaces
the file with the compacted version. The file must be exclusively tied to duplicate it with the same
name; otherwise, a NONCE ERROR occurs.

Access:

The file you want to duplicate must be tied using one of the extended file tie functions, the passnumber
must match the one in effect, and you must have both duplicate access and the authority to create files
in the specified (or default) directory or library. The access code for [ |xfdup is 16384.

Discussion:

To facilitate compatibility with older software and operating systems, some file systems that support
long file names create short alias names so that every file can be referred to by an 8.3 format

name. Older operating systems that cannot use long names see only the short names.

Windows generates short names using an algorithm that removes spaces and some unusual characters,
truncates the name sufficiently, then appends a tilde (~) and at least one digit. It chooses digits to
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ensure the short name is different from other short names in the same directory.
In a particular directory, the files in the first column below could have the short names in the second
column.

foo bar number 1.txt stuff FOOBAR~3.TXT
foo bar number 2.txt FOOBAR~2.TXT

Note that the association between the names is tenuous. If you duplicate the file to the same name, the
relationship between the long name and the short name may be severed.

| |xferase Extended Erase Component File
Purpose:

Erases a component file tied using "extended" file name conventions.
(This is a companion function to [ ]ferase and should supersede it.)

Syntax: ‘fileid.ext' [ |xferase tieno
'fileid.ext' [ |xferase tieno [passno]

Arguments:

fileid.ext is a file identifier formed according to the rules for extended file functions (see the
introduction);

tieno is a positive integer file tie number; it must be an exclusive extended component tie;
passno is an optional file passnumber.

The left and right arguments designate the same file. The right argument must be an integer scalar or
one- or two-element, integer vector that defines the file you want to erase. It contains a valid positive
tie number and optional valid passnumber. If you omit passnumber, the system assumes it is 0.

Effect:

The system erases the component file tied to tieno. The interpreter processes fileid exactly as if it were
tying the file. Then it checks that the resulting complete path name matches the one produced at the
time tieno was tied. If the path names are different, the function fails and the file is not erased. Thisis a
perfunctory check intended to avoid immediate execution calamities. The interpreter does not attempt
to recognize different names for the same file (UNC vs drive letters, long names vs 8.3 aliases, etc.).

Access:
The file must be tied; the system cannot erase the file if any other user also has it tied. The passnumber
must match the one in effect and you must have erase access. The access code for [ |xferase is 4.

Examples:

'"TEXTFILE' [ ]xftie 10
'"TEXTFILE' [ |xferase 10
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[ ]xfnames Names of Extended Tied Component Files
Purpose:

Returns the file identifiers of all component files tied with [ |xftie or [ |xfstie.
(This is a companion function to [ ]fnames.)

Syntax: result « [ |xfnames

Result:

The result is a character matrix of file identifiers. Each row of [ |xfnames is a complete path name,
including drive letter and colon or UNC prefix, exactly as passed to the host operating system to open
the file at the time it was tied. The rows of result have the same order as [ |xfnums.

Example:

[ ]xfnames
C:\APLWIN\WSS\CHAPTER11

[ |xfnums Tie Numbers of Extended Tied Component Files

Purpose:
Displays the tie numbers of all component files tied with [ |xftie or [ |xfstie.
(This is a companion function to [ ]fnums.)

Syntax: result « [ |xfnums

Result:

The result is a numeric vector of file tie numbers. The tie numbers are in the same order as the file
names that [ |xfnames reports; that is, the order in which they were tied. Note that [ |xfnums does not
include the tie numbers assigned by the traditional component file functions, and [ ]fnums does not
include tie numbers assigned by the extended component file functions. Thus, if you get a file tie error,
you must check both functions to determine if the file is already tied.

Example:

[ ]xfnums
283418

[ |xfrename Extended Rename Component File

Purpose:
Changes the name of a file using "extended" file name conventions.
(This is a companion function to [ ]frename and should supersede it.)

Syntax: ‘fileid.ext' [ |xfrename tieno
'fileid.ext' [ |xfrename tieno [passno]

Arguments:
fileid.ext is a file identifier formed according to the rules for extended file functions (see the
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introduction);
tieno is a positive integer file tie number; it must be an exclusive extended component tie;
passno is an integer passnumber.

The right argument must be an integer scalar or one- or two-element, integer vector that defines the file
you want to rename. It contains a valid positive tie number and optional valid passnumber. If you omit
the passnumber, the system assumes it is 0.

Effect:

[ |xfrename changes the file name to the one specified in the left argument, potentially moving it to a
different directory on the same disk drive. If the file name already exists, the system signals a FILE
NAME ERROR. You cannot rename a file and change its size as you could with the traditional
function. You can change the size of a component file using [ |fresize.

The result of [ xfnames reflects the new file identifier. The user who renames the file becomes the new
file owner.

Access:
The file must be exclusively tied, the passnumber must match the one in effect, and you must have
rename access. The access code for [ |xfrename is 128.

Examples:

[ Jxflib "
D:\WORKING\ALGORITHMS\PRIMES.SF

'PRIMES' [ ]xftie 10

'PRIMENUMBERS.SF' [ |xfrename 10

[ Jxflib "
D:\WORKING\ALGORITHMS\PRIME NUMBERS.SF

[ |xfstie Extended Share Tie a Component File

Purpose:

Ties a component file for shared use using "extended" file name conventions.
(This is a companion function to [ |fstie and should supersede it.)

Syntax: 'fileid.ext' [ |xfstie tieno
'fileid.ext' [ ]xfstie tieno [passno]

Arguments:

fileid.ext is a file identifier formed according to the rules for extended file functions (see the
introduction);

tieno is a positive integer file tie number;

passno is an integer passnumber.

The right argument must be an integer scalar or one- or two-element, integer vector that specifies the
number by which you will define the file to other functions. It contains a valid positive tie number and
optional valid passnumber. If you omit the passnumber, the system assumes it is O.
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Discussion:

Formerly, there were two classes of file ties: component file ties and native file ties. Component file tie
numbers use positive integers. Native file tie numbers use negative integers.

The extended tie creating file functions introduced a new, orthogonal classification of ties, traditional or
extended, according to the function used to establish the tie. Thus, there are now four classes of file
ties:

traditional component
extended component
traditional native
extended native.

This list is a classification of ties; it refers to the way a file is being used, not to the file itself. Both
traditional and extended component file ties share the positive integers as tie numbers. Traditional and
extended native file ties share the negative integers as tie numbers. It is highly recommended that you
not use both the traditional and extended file functions for tying files at the same time.

Effect:

The file is share tied; more than one user can share-tie a file simultaneously. File ties are "slippery;" that
is, if a file is already tied to one tie number, you can tie that file to the same number or to another
unused tie number without untying the file.

Access:

The file must exist and must not be exclusively tied ([ ]xftie or [ ]ftie) by anyone, although it can be
share-tied by others. The user must have some form of access to the file, and the passnumber must
match an appropriate one in the access matrix.

Examples:

'PRIME NUMBERS.SF' [xfstie 37
'C:\APLW\FILES\MYFILE.XSF' [ ]xfstie 22

[ ]xftie Extended Tie a Component File (Exclusive)

Purpose:
Ties a component file for exclusive (non-shared) use using "extended" file name conventions.
(This is a companion function to [ ]ftie and should supersede it.)

Syntax: 'fileid.ext' [ |xftie tieno
'fileid.ext' [ ]xftie tieno [passno]
[ |xftie tieno
Arguments:
fileid.ext is a file identifier formed according to the rules for extended file functions (see the
introduction);
tieno is an available positive integer file tie number;
passno is an integer passnumber.
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The optional left argument must be a valid file identifier (or a device that the operating system
recognizes as a file).

The right argument must be an integer scalar or one- or two-element, integer vector that specifies the
number by which you will define the file to other functions. It contains a valid positive tie number and
optional valid passnumber. If you omit the passnumber, the system assumes it is O.

Effect:

The file is exclusively tied. No other user can tie the file as long as it remains exclusively tied. File ties
are "slippery;" that is, if a file is already tied to one tie number, you can tie that file to the same number
or to another unused tie number without first untying the file.

Monadic [ |xftie takes a tie number as the right argument and returns a two-element integer vector
indicating the file tie state. The value of the first element is the same as the open mode arguments to
the dyadic version of [ |ntie and indicates what the current open mode of the file is. The open mode
values are sums of the following:

Access Requested Access Granted to Other Users

0 = read access 16 = no access allowed (exclusive)

1 = write access 32 =read access allowed, write access denied

2 = read and write access 48 = write access allowed, read access denied
64 = read and write access allowed

The values are dependent on whether the tie request was for a shared or exclusive tie and whether read
or write access is granted.

The second element indicates if the tie was share tie or an exclusive tie. Share ties show a value of 0,
exclusive ties show a value of 1.

Access:

The file must exist, it must not be tied by anyone else, the user must have the authority to exclusively tie
the file, and the passnumber must match an appropriate one in the access matrix. The access code for
[ |xftie is 2.

Examples:

'PRIME NUMBERS.SF' [ xftie 37
'C:\APLW\FILES\MYFILE.XSF' [ ]xftie 2

[ ]xI Exchange data with Microsoft Excel Worksheet

Purpose:

[ ]XL provides a convenient interface between APL64 and Microsoft Excel workbook files.

To learn more about [ |XL in the APL64 Developer version go to Help | APL Language | Using [ |XL.

[ ]xlib Extended Library List

Purpose:
Returns a character matrix of long filenames of all files in the directory you specify using "extended" file
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name conventions. (This is a companion function to [ ]lib; there is no extended file function that
corresponds to [ flib.)

Syntax: result « [ Jxlib 'directory’
result « [ ]xlib 'pattern’

Arguments:

directory is a vector, possibly heterogeneous, formed like a fileid according to the rules for extended file
functions (see the introduction). It names a directory to be searched.

pattern is like fileid but may contain the wild-card characters * and ? in the final portion. The question
mark represents exactly one character; it can be any valid character. The asterisk represents any
number of characters, from zero to the maximum allowable length. You can specify multiple * and ?
characters. Only files matching this pattern are included in the result. If you specify a period in the
pattern, the period must exist in the internal representation of the file. Thus a designation of *.* will
not match a file that has no extension.

Result:

The result is a matrix of the long filenames of all files in the directory you specify or that satisfy a pattern
you specify. Note that the extended function preserves the case of filenames as the system records
them, whereas the standard functions always use uppercase. Since case matters in sorting, [ ]xlib may
return the same list of names as [ Jlib, but in a different order.

Examples:

[Jxlib *sf

[ Jxlib "\\APLW\2.0.00\test files\*.sf
[ ]xlib "*FOO* xyz'

[ Jxlib '?2?xyz.*'

[ ]xload Load a Workspace, Bypass the Latent Expression

Purpose:

Replaces the active workspace by loading a designated workspace (under program control), but without
executing the latent expression ([_]Ix).

Syntax: [ |xload 'wsid'

Argument:

wsid is a character scalar or vector that specifies the workspace to be loaded; the system assumes the
default extension (.ws64). (You can use the file extension .w3 to load an APL+Win workspace.) If you
omit the directory name or library number, the system uses the default directory.

Effect:
Loads the specified workspace, making it the new active workspace. The system changes [ Jwsid and
does not execute [ ]Ix.

Examples:
Executing [ ]Ix separately shows that it did not execute when the system loaded the workspace.
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[ ]xload 'C:\APL64\APLFRAME'
"C:\APL64\APLFRAME.ws64" LAST SAVED 7/5/2021 3:38:32 PM

[JLX
"WELCOME TO APLFRAME"

[ ]xml Interface to .Net XML Objects

Purpose:

[ ]XML provides a convenient interface between APL64 and .Net XML objects.

To learn more about [ ]XML, in the APL64 Developer version go to Help | APL Language | Using [ [XML.

[ ]xncreate Extended Create Native File

Purpose:
Creates a new native file using "extended" file name conventions and ties the file.
(This is a companion function to [ |ncreate and should supersede it.)

Syntax: 'fileid.ext' [ ]xncreate tieno

Arguments:

fileid.ext is a file identifier formed according to the rules for extended file functions (see the
introduction);

tieno is a negative integer file tie number.

The left argument must be a valid native file identifier; the right argument must be a negative integer
that designates an available file tie number. You cannot have another file currently tied with this
number.

Effect:

The system creates and ties a new file. Microsoft operating systems create files in openmode 66. To
change this type of file open, you can use a slippery tie with another mode (such as fileid [ |ntie tn, 18)
right after you create the file.

Examples:

'MEMO.TXT' [ Jxncreate 27
'E:\CIRCUL\MEMO.TXT' [ Jxncreate 27
'B:SCRATCH.GIG' [ |xncreate 25

[ ]xnerase Extended Erase Native File

Purpose:
Erases a native file tied using "extended" file name conventions and deletes the file name from the disk
directory. (This is a companion function to [ |nerase and should supersede it.)

Syntax: 'fileid.ext' [ |xnerase tieno

Arguments:
fileid.ext is a file identifier formed according to the rules for extended file functions (see the
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introduction);
tieno is a negative integer file tie number. The left and right arguments designate the same file.

Effect:

The system unties and erases the native file tied to tieno. The interpreter processes fileid exactly as if it
were tying the file. Then it checks that the resulting complete path name matches the one produced at
the time tieno was tied. If the path names are different, the function fails and the file is not erased. This
is a perfunctory check intended to avoid immediate execution calamities. The interpreter does not
attempt to recognize different names for the same file (UNC vs drive letters, longnames vs 8.3 aliases,
etc.). If the erasure is unsuccessful, the system attempts to retie the file.

Examples:

'B:MEMO.TXT' [ |xntie 27
'B:MEMO.TXT' [ |xnerase 27

'SCRATCH.GIG' [ Jxntie "33
'SCRATCH.GIG' [ |xnerase "33

[ ]xnnames Names of Extended Tied Native Files
Purpose:

Returns the file identifiers of all the files currently tied with [ ]xntie.
(This is a companion function to [ Jnnames.)

Syntax: result < [ Jxnnames

Result:

The explicit result is a character matrix that contains one file identifier per row. Each row of [ Jxnnames
is a complete path name, including drive letter and colon or UNC prefix, exactly as passed to the host
operating system to open the file at the time it was tied. The rows of the result have the same ordering
as the result of [ |xnnums.

[ ]xnnums Tie Numbers of Extended Tied Native Files

Purpose:
Returns the file tie numbersof all the files currently tied with [ |xntie.
(This is a companion function to [ Jnnums.)

Syntax: result < [ [xnnums

Result:
The explicit result is a numeric vector of file tie numbers, in the same order as the result of [ ]xnnames.

Examples:

[ ]xnnums
277527373774
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[ Jxnuntie [ Jxnnums
p[ Jxnnums

0

[ |xnrename Extended Rename Native File

Purpose:
Changes the name of a native file using "extended" file name conventions.
(This is a companion function to [ |nrename and should supersede it.)

Syntax: ‘fileid.ext' [ |xnrename tieno

Arguments:

fileid.ext is a file identifier formed according to the rules for extended file functions (see the
introduction);

tieno is a negative integer file tie number

The left argument specifies the new name for the file; the right argument must be a negative integer
that designates the file you want to rename.

Effect:
The system renames the file tied to the tie number in the right argument to the name specified in the
left argument. If a file with the specified name already exists, the system signals FILE NAME ERROR.

[ |xnrename is an extension to the DOS RENAME command. It changes the name of a file, but cannot
move the file to a different disk drive. However, it can move the file to another directory on the same
disk drive.

[ ]xntie Extended Tie Native File

Purpose:
Establishes a file tie for a native file using "extended" file name conventions.
(This is a companion function to [ |ntie and should supersede it.)

Syntax: 'fileid.ext' [ |xntie tieno
'fileid.ext' [ ]xntie tieno [openmode]
[ ]xntie tieno

Arguments:

fileid.ext is a file identifier formed according to the rules for extended file functions (see the
introduction);

tieno is a negative integer file tie number;

openmode is an optional valid integer DOS open mode.

The optional left argument must be a valid native file identifier (or a device that the operating system
recognizes as a native file).

The right argument is a negative integer scalar or a two-element, integer vector, of which the first
element is negative. The argument designates the file tie number and, optionally, a DOS open mode.
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The open mode allows access to native files by multiple users or processes. The open mode values
consist of the sum of one code that indicates the type of access you want and a second code that
indicates the type of access you grant to others while you have the file tied. If another user has opened
the file first, the access you want must be compatible with the access granted by the other user, and the
access you grant must be compatible with the access that user requested.

If you specify open mode explicitly, the domain for this function is a value 0 through 255 inclusive;
however, as of DOS 3.3, the only reasonable values are 16, 17, 18, 32, 33, 34, 48, 49, 50, 64, 65, or

66. Thus, if you want to be able to read and write to a file but allow other users read-only access while
you have the file tied, you would specify 34 for open mode.

'C:\DRAFT\PROPOSAL.TXT' [ |xntie "1 34

Note that the word "reasonable" above, has limited scope. If you specify open mode 49, any user could
write to the file, but no user could read it.

Access Requested Access granted to other users
0 = read access 16 = no access (exclusive)
1 = write access 32 =read access
2 =read and write access 48 = write access
64 = read and write access

If a second user attempts to tie the file with an open mode that is incompatible with the open mode
specified by a first user, the system signals a HOST ACCESS ERROR or an XFHOST ERROR. The question of
compatibility involves both the access requested value and the access granted value. If the first user
includes 16 in open mode, then no second user can tie the file. If the first user specifies 32 through 34,
then the second user can request only read access (zero); any value that includes 1 or 2 results in an
error. If the first user specifies 48, 49 or 50, then the second user can request only write access (1). If
the first user specifies 64 through 66, the second user can request read and/or write access.

The second user must also specify an access granted value that is compatible with the first user's
requested access. If the first user has read-only access, the second user cannot include 48 in his open
mode value. [f the first user has write access, the second user cannot include 32. If the first user
requested both read and write access, the second user must include 64. A second user cannot
successfully specify exclusive access.

If you specify one of the access requested values, but do not specify an access granted value (that is,
open mode of zero, 1 or 2), the effect for APL is the same as specifying exclusive access; another
instance of APL cannot tie the file. If you do not specify open mode at all, the default value is 66. APL64
tries open mode 64 if an ACCESS DENIED error occurs. (Except see the historical note below.)

Note that you can also trigger an error for access reasons unconnected with another user, for example,
requesting write access (including 1 or 2) on a file which the operating system considers to be read-only.

Monadic [_|xntie takes a tie number as the right argument and returns a two element integer vector
indicating the file tie state. The value is the same as the open mode arguments to the dyadic version of
[ |ntie and indicates what the current open mode of the file is. If an open mode argument was specified
when the file was tied, the result of monadic [ |xntie is that value. If no open mode argument was
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specified the return value is dependent on whether read or write access is granted and the value of
"Network" specified in the APL configuration file. The value of the second element is applicable only to
component file ties. Therefore, the second element value is meaningless for native file ties.

Historical Baggage:

In the days of PC DOS, there was an option called "Network" that you could (can) specify in the
APLW.INI file. By default, when not specified, this is "on." There is no known situation where it is
currently useful to specify this option, but it remains in the system to protect old code. If "Network" is
off, and you do not specify openmode, the system attempts read/write access with an exclusive tie,
which blocks anyone else from tying the file and fails if another has the file tied in any mode. If [ ]xntie
fails in this situation, the system tries exclusive read-only.

Effect:

The system ties the native file. You can retie a file that you already have tied without first using

[ Jnuntie. The tie number can be the same number or a different number. The only restrictions are that
no other file can already be tied with the new tie number. You can use this "slippery" tie to ensure that
a file is tied without looking up its name in [ ]Jxnnames.

If the needed access is not available or if the open mode is not acceptable to the operating system, an
ACCESS ERROR results. A slippery tie closes the file and reopens it, possibly with a different specified
open mode. Another user could conceivably open the file at that precise moment and block the retie.
Caution: By manipulating directories with [ |chdir and [ ]libd, you conceivably can tie the same file to
two different tie numbers without the system detecting it. The result of this condition is unpredictable;
you should avoid creating it.

Examples:

'A:PRIMES.INT' [ ]xntie "37
'C:\SPREAD\PRINT FN.OUT' | |xntie "1 34

[ ]xso Excess Output

Purpose:
This workspace-related system function stores large excess output to be rendered to the history pane.

Syntax: result « [ |xso

Domain:
The [ ]xso system function has a default value of 0 0p0 in a clear workspace.

Result:

Rendering large excess output to the history pane may take considerable time. To avoid such a delay,
use the [ ]xso system function to the store large output to be rendered to the history pane, prior to
formatting, whenever the Session | Rendering Large Output To History | Large Output Threshold
Applies is checked and the size of the output is greater than the programmer-specified setting in
Session | Rendering Large Output To History | Large Output Threshold.
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[ ]XSO can be localized in an APL programmer-defined function:
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[ ]zip Build and Manipulate File Archives
Purpose:
Supports creating and using .Net dictionary instances in APL64.

For detailed documentation use the Help | APL Language | Using [ ]ZIP menu item in the APL64
developer version.
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