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Introduction

¢ Overview of JSHELL
¢ Animproved version of [JSH/JCMD

¢ More control over a lot of things

¢ Last year | explained the "why"
¢ Design has changed a bit

¢ More focus on what the system function can do this year
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Why provide an alternative to [JSH?

¢ Short version: [JSH makes too many choices for us

¢ If we disagree, there is no way to change them
¢ Examples:

¢ Always picks up standard output as lines of text with specific encoding
¢ Assumes non-zero exit codes are always bad

¢ Blocks all other thread while it waits
¢ Difficult to extend JSH enough, without breaking changes
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[JSHELL overview

¢ Monadic system function R«[JSHELL cmd
¢ 'Command argl arg2' -runviasystem shell

¢ 'Command' 'argl' 'arg2' -execute command directly
¢ Supports many variant options to change the defaults

¢ Result is a five-element nested vector
@ (StreamData StreamIds ExitCode ExitReason Pid)

¢ More complicated, but 2o[JSHELL is almost equivalent
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A look at the result

¢ StreamDataand StreamIds

¢ Vectors of the same length

¢ [JSHELL can collect output from different "streams"
¢ Controllable via variant options

¢ Each collected stream has its number in StreamIds

¢ Data at the corresponding position of StreamData
¢ Default is to redirect stderr (2) to stdout (1), and collect stdout
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A look at the result

¢ ExitCodeand ExjitReason

¢ Integers that tells us why JSHELL stopped

e ExitReasons:
¢ 0:normal exit. ExitCode is the exit code
¢ 1:terminated by signal. ExitCode is the negated signal number
e 2:[JSHELL timedout. ExitCode isalways “1006
e 3:[SHELL interrupted. Exitcode isalways “1002
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A look at the result

¢ Pid
¢ Process ID if the child process is still running

e Thisisonly relevant when ExitReasonis 2 or 3

¢ Additional cleanup might be required to get rid of the
process

¢ Some I-beams will be provided to help with that
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Demo

¢ Let’s have a quick look in the session

¢ (Screenshots of the demo)
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O0OCHHEHEI&s oA->waVvl
[JSH'unicode --brief APL FUNCTIONAL SYMBOL OMEGA"

&: 1[DQ: OOTRAP[OSI: 00IO: 1[0ML: 1Pos: 179/180,54
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

-+

\

Q> Q> O >

+-x+*xefHol? | [LlLrT4r =#<<>2=% VvaA
cocflJAY r1reevn~ /\N{tX ,5pbeld T ~x
OOCBBEMHI¢es op-waV& ~ &

OSH'unicode --brief APL FUNCTIONAL SYMBOL OMEGA'

U+0041 LATIN CAPITAL LETTER A

U+0050 LATIN CAPITAL LETTER P

U+004C LATIN CAPITAL LETTER L

g U+2375 APL FUNCTIONAL SYMBOL OMEGA

' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR

&: 2[0DQ: OOTRAP[OSI: 0[QI0: 1[ML: 1 Pos: 186/187,0
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« +-x+txoFHol ? | [ L o174+ =# < <>>=% VvV ARA
VeocllAdY 11r1eeuvun~ /N\N#XY ,35pbeq T E¥ .o
OOGBBEKMIss opa-waV& ~ 8

OSH'unicode --brief APL FUNCTIONAL SYMBOL OMEGA'

U+0041 LATIN CAPITAL LETTER A

U+0050 LATIN CAPITAL LETTER P

U+004C LATIN CAPITAL LETTER L

g U+2375 APL FUNCTIONAL SYMBOL OMEGA

' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
A I need to quote the argument

Q> Q> O >

&: 2[0DQ: OOTRAPQOSI: 0o0IO: 1[0ML: 1 Pos: 186/187,36
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OSH'unicode --brief APL FUNCTIONAL SYMBOL OMEGA'

U+0041 LATIN CAPITAL LETTER A
U+0050 LATIN CAPITAL LETTER P
U+004C LATIN CAPITAL LETTER L
g U+2375 APL FUNCTIONAL SYMBOL OMEGA
' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
A I need to quote the argument
OSH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

Q> Q> O >

&: 2[0DQ: OQOTRAPOSI: oIO: 1[0ML: 1 Pos: 187/188,56
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« +-x+txoFHol ? | T L1 T4+ =#<<>>=% VvV ARV
teoclldY rtirecgvn~ /\NFX ,5pbe® " =%, 05
O0OHBBHHMIes op-waVvVy& ~ 8

OSH'unicode --brief APL FUNCTIONAL SYMBOL OMEGA'

U+0041 LATIN CAPITAL LETTER A
U+0050 LATIN CAPITAL LETTER P
U+004C LATIN CAPITAL LETTER L
g U+2375 APL FUNCTIONAL SYMBOL OMEGA
' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
A I need to quote the argument
[OSH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'
g U+2375 APL FUNCTIONAL SYMBOL OMEGA
' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR

Q> Q> O >

s Q>

&: 2[0DQ: OOTRAP[OSI: 0[0IO0: 1[ML: 1Pos: 190/191,0
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« +-x+txoFHol ? | [ L o174+ =# < <>>=% VvV ARA
VeocllAdY 11r1eeuvun~ /N\N#XY ,35pbeq T E¥ .o
OOGBBEKMIss opa-waV& ~ 8

OSH'unicode --brief APL FUNCTIONAL SYMBOL OMEGA'

U+0041 LATIN CAPITAL LETTER A
U+0050 LATIN CAPITAL LETTER P
U+004C LATIN CAPITAL LETTER L
g U+2375 APL FUNCTIONAL SYMBOL OMEGA
' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
A I need to quote the argument
[OSH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'
g U+2375 APL FUNCTIONAL SYMBOL OMEGA
' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
+0SH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'|

Q> Q> O >

s Q>

&: 2[0DQ: OQOTRAPQOSI: oJI0: 1[0ML: 1Pos: 190/191,57
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CLEAR WS - Dyalog APL/S-64

« + -x+xool ? | [ L 0 T4+ =% << >>=# V A AV t B3
VeocllAVY 1reevun~ /\NFX ,s5pbed “%¥ .000@
NO0HEMI¢s on-wav& ~6

A I need to quote the argumen

[OSH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

& p U+2375 APL FUNCTIONAL SYMBOL OMEGA

a ! U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
FO0SH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

I
a p U+2375 APL FUNCTIONAL SYMBOL OMEG?lé ' U+2379 APL FUNCTIONAL

SYMBOL OMEGA UNDERBAR

&: 2[0DQ: OOTRAP[OSI: 0[0I0: 1[ML: 1 Pos: 197/198,0
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OSH' unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'
a p U+2375 APL FUNCTIONAL SYMBOL OMEGA
& ' U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR
FOSH'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

I
a p U+2375 APL FUNCTIONAL SYMBOL OMEG?lé ' U+2379 APL FUNCTIONAL

SYMBOL OMEGA UNDERBAR

A Now using =>[JSHELL
5>o[JSHELL 'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'|

&: 2[0DQ: OQOTRAPQOSI: 0IO: 1[0ML: 1 Pos: 198/199,61
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SYMBOL OMEGA UNDERBAR

A Now using 2>[JSHELL
5o[JSHELL 'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA|w U+2379 APL FUNCTIONAL SYMB

OL OMEGA UNDERBAR

&: 2[0DQ: OOTRAP[OSI: 0[0I0: 1[ML: 1 Pos: 205/206,0
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CLEAR WS - Dyalog APL/S-64

« + -x+xool ? | [ L 0 T4+ =% << >>=# V A AV t B3
VeocllAY 1ireeun~ /\N£X ,s5pded % ,0050@
OOGHBI s opa-waVvVy& ~ 8

SYMBOL OMEGA UNDERBAR

A Now using 2>[JSHELL
5o[JSHELL 'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA|w U+2379 APL FUNCTIONAL SYMB

OL OMEGA UNDERBAR

A I can now avoid quoting

&: 2[0DQ: OOTRAPOSI: 0oQIO: 1[0ML: 1 Pos: 205/206,31
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CLEAR WS - Dyalog APL/S-64 - 1 9

File Edit View Window Action Threads Help
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SYMBOL OMEGA UNDERBAR

A Now using 2>2[JSHELL
5o[JSHELL 'unicode --brief "APL FUNCTIONAL SYMBOL OMEGA"'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA|w U+2379 APL FUNCTIONAL SYMB

OL OMEGA UNDERBAR

A I can now avoid quoting
55[JSHELL 'unicode' '--brief' 'APL FUNCTIONAL SYMBOL OMEGA'|

&: 2[0DQ: OQOTRAPQOSI: oJI0: 1[0ML: 1 Pos: 206/207,63

18 New Function for Shell Calls OYALOC




CLEAR WS - Dyalog APL/S-64

« +-XxitxeBol? |[liTar =#scs<>32% vaAiiv 1t g3
VeocllAdY r1reeguvn~ /JN\NF#X ,5pdeQ ~% ,o0008@
OOGBBEKMIss opa-waV& ~ 8
OL OMEGA UNDERBAR
A I can now avoid quoting
o>o[JSHELL 'unicode' '--brief' 'APL FUNCTIONAL SYMBOL OMEGA'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA|w U+2379 APL FUNCTIONAL SYMB

OL OMEGA UNDERBAR

&: 2[0DQ: OOTRAP[OSI: 0[0IO0: 1[ML: 1Pos: 213/214,0
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CLEAR WS - Dyalog APL/S-64

« t-xixeBol? |[liTar =#s<>32¢ vaikv 1 =
VeocllAdY r1reeguvn~ /JN\NF#X ,5pdeQ ~% ,o0008@
OOGBERI¢s oAn->waVvVy& ~ 8
OL OMEGA UNDERBAR
A I can now avoid quoting
o>o[JSHELL 'unicode' '--brief' 'APL FUNCTIONAL SYMBOL OMEGA'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA|w U+2379 APL FUNCTIONAL SYMB

OL OMEGA UNDERBAR

A We can look at the full result

&: 2[0DQ: OQOTRAPOSI: oQIO: 1[0ML: 1Pos: 213/214,38
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« + -x+xofol ? | [ L o174+ =% << >>=# V A AV 4 =
teocflAY 1treevn~ /\N4X ,5p0¢0Q ~% .0°08@
O0OHBHHMIes op-waVvVy& ~ 8
OL OMEGA UNDERBAR
A I can now avoid quoting
5>o[JSHELL 'unicode' '--brief' 'APL FUNCTIONAL SYMBOL OMEGA'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA|w U+2379 APL FUNCTIONAL SYMB

OL OMEGA UNDERBAR

A We can look at the full result

OSHELL'unicode' '--brief' 'APL FUNCTIONAL SYMBOL OMEGA'|

&: 2[0DQ: OQOTRAPQOSI: 00IO: 1[0ML: 1Pos: 214/215,61
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« +-x+xefFol ? | T LlL1T4+ =#£<<>>2=% VvAAV ¢
teoclldY rireegvn~ /\N#FX ,5pdeR ~% .,e0008@
O0BBRTes on>wavEd@ 76

OSHELL 'unicode' '--brief' 'APL FUNCTIONAL SYMBOL OMEGA'

w U+2375 APL FUNCTIONAL SYMBOL OMEGA

w U+2379 APL FUNCTIONAL SY

MBOL OMEGA UNDERBAR

&: 2[DQ: OQOTRAPOSI: 00IO: 1[ML:
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« + - x+x8FJol ?
teocllAY 11iee
O0BBEHEBIes on
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&:

2[0D0Q: OQOTRAPQOSI: oQ0IO0: 1[ML:

New Function for Shell Calls

1 Pos:

229/230,0

DYALOC




24

CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help
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O0BBEHEBIes on

.
\

|
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A OSHELL can guess the text encoding..
+FOSH'unicode --brief -jUTF32 0x2379'|

&:

2[0D0Q: OQOTRAPQOSI: oQ0IO0: 1[ML:

New Function for Shell Calls
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help
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A OSHELL can guess the text encoding..
FSH'unicode --brief -iUTF32 0x2379'

yb

&:

2[0D0Q: OQOTRAPQOSI: oQ0IO0: 1[ML:

New Function for Shell Calls

1 Pos:
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diNE

A OSHELL can guess the text encoding..
FSH'unicode --brief -iUTF32 0x2379'

yb

>o[JSHELL 'unicode --brief -iUTF32 0x2379'

&: 2[0DQ: OQOTRAPQOSI: oJI0: 1[0ML: 1Pos: 234/235,47
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

- + - x+x8FJol ? T
VeocllAdVY 11e€ee \
]

OOBEHTes o
A OSHELL can guess the text encoding..
FSH'unicode --brief -iUTF32 0x2379'

|

U n
> WwoV
|

yb

>o[JSHELL 'unicode --brief -iUTF32 0x2379'

w U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR

&: 2[0DQ: OOTRAP[OSI: 0[0IO0: 1[ML: 1 Pos: 238/239,0
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CLEAR WS - Dyalog APL/S-64

« + -x+xool ? | [ L o174+ =% << >>=# V A AV t B3
VescllAY 1reegvn~ /\N#FX ,5pbeR ~%x ., ,o000€@
O0HBEHEHI¢s opap->waV& ~ 8

L]

A OSHELL can guess the text encoding..
FSH'unicode --brief -iUTF32 0x2379'

yb

>o[JSHELL 'unicode --brief -iUTF32 0x2379'

w U+2379 APL FUNCTIONAL SYMBOL OMEGA UNDERBAR

A List all lines of text that mention dyalog24 in secrets.txt

&: 2[0DQ: OQOTRAPQOSI: oJI0: 1[0ML: 1 Pos: 238/239,67
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CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

« + -x+xool ? | [ L L T4+ =% << >>=# V A AV 4 =
VeocllAdVY 1reevn~ /\N£X ,5pbeQ ~% ,o000@
OOCBBEMHI¢es op-waV& ~ &

A List all lines of text that mention dyalog24 in secrets.txt

&: 2[0DQ: OQOTRAPQOSI: oJI0: 1[0ML: 1 Pos: 334/335,67

29 New Function for Shell Calls OYALOC




CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

« + -x+xool ? | [ L L T4+ =% << >>=# V A AV 4 =
VeocllAdVY 1reevn~ /\N£X ,5pbeQ ~% ,o000@
OOCBBEMHI¢es op-waV& ~ &

A List all lines of text that mention dyalog24 in secrets.txt

&: 2[0DQ: OQOTRAPQOSI: oJI0: 1[0ML: 1 Pos: 507/508,67
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CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

« + -x+xool ? | [ L L T4+ =% << >>=# V A AV 4 =
VeocllAdVY 1reevn~ /\N£X ,5pbeQ ~% ,o000@
ODOOGCBHMI¢es opa-waV& ~ 8

A List all lines of text that mention dyalog24 in secrets.txt
OSH'grep dyalog24 secrets.txt'

&: 2[0DQ: OQOTRAPOSI: oQIO: 1[0ML: 1 Pos: 508/509,36
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CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

-+

\

ST eBolr I Tlitar =2s<>zzf vaid t @
cocfJAY 1virieevn~ /\N£X ,5pbed ~% ,000€@
OOGBBEHI¢s oAa->waV& ~ 8

A List all lines of text that mention dyalog24 in secrets.txt
OSH'grep dyalog24 secrets.txt'

&: 2[0DQ: OOTRAP[OSI: 0[0I0: 1[ML: 1 Pos: 509/510,0
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CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

SN e Bolr [T LliTar rs<>3z# VARV 1 gm
leoclJAY 1ireegvn~ /\NF£X ,5pbeQ ~% ,000€@
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A List all lines of text that mention dyalog24 in secrets.txt
OSH'grep dyalog24 secrets.txt'
F[OSH'grep dyalog24 secrets.txt'

&: 2[0DQ: O0OTRAPQOSI: oJI0: 1[0ML: 1 Pos: 509/510,37
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CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

SN e Bolr [T LliTar rs<>3z# VARV 1 gm
leoclJAY 1ireegvn~ /\NF£X ,5pbeQ ~% ,000€@
ODOOGCBHMI¢es opa-waV& ~ 8

A List all lines of text that mention dyalog24 in secrets.txt
OSH'grep dyalog24 secrets.txt'
F[OSH'grep dyalog24 secrets.txt'
DOMAIN ERROR: Command interpreter returned failure code 2
FOSH'grep dyalog24 secrets.txt'
A

&: 2[0DQ: OOTRAP[OSI: 0[0IO0: 1[ML: 1 Pos: 513/514,0
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CLEAR WS - Dyalog APL/S-64 - 7 9

File Edit View Window Action Threads Help

SN e Bolr [T LliTar rs<>3z# VARV 1 gm
leoclJAY 1ireegvn~ /\NF£X ,5pbeQ ~% ,000€@
ODOOGCBHMI¢es opa-waV& ~ 8

A List all lines of text that mention dyalog24 in secrets.txt
OSH'grep dyalog24 secrets.txt'
F[OSH'grep dyalog24 secrets.txt'
DOMAIN ERROR: Command interpreter returned failure code 2
FOSH'grep dyalog24 secrets.txt'
A

OSHELL'grep dyalog24 secrets.txt'

&: 2[0DQ: OOTRAPOSI: oQIO: 1[0ML: 1Pos: 513/514,39
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CLEAR WS - Dyalog APL/S-64

File Edit View Window Action Threads Help

« +-x+xefol ? | [ L L T4+ =#£<<>>=% VvV AAV
VeocllAY ririeeuvn~ /NN ,5pbedq T =¥, e5b
0D0@ BRrzes op->wavd& ~ 6

DOMAIN ERROR: Command interpreter returned failure code 2

F[JSH'grep dyalog24 secrets.txt'

A
[OSHELL 'grep dyalog24 secrets.txt'
112|071

grep: secrets.txt: No such file or directory

&: 2[0DQ: OOTRAP[OSI: 0[0I0: 1[ML: 1Pos: 521/522,0
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Overview of the variant options

¢ Many variant options
¢ Typical usage won’t require much

¢ Let me know if you disagree with the
defaults
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[]'WorkingDir' path
¢ Simply changes the working directory of

the child process

¢ By default, the same as the interpreter
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[]'InheritEnv' bool

e Every process has a set of environment
variables

¢ By default, inherits the set from the
interpreter
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[]'Env' namesAndValues

e Allows the user to add/set additional
environment variables

¢ Overwrites any inherited values
¢ Examples:

¢ Provide configuration options

e Setan APl key

¢ 2 column matrix or name-value pairs
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[]'Shell' shellSpec

¢ Makes it possible to use another shell
than powershell or /bin/sh

¢ Only relevant when right argument is simple

¢ Examples:
¢ '/bin/bash' '-c'
e 'CMD.EXE' '/C'
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[]'ExitCheck' bool

¢ [JSH checks the exit code and produce
domain error if non-zero

¢ In[JSHELL that is optional

¢ Makes it possible to deal with non-zero exits
and still get the output produced

¢ Much easier figure out what went wrong when
the error messages aren’t lost
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[[]' Timeout' milliseconds

¢ Some programs finish "quickly"

¢ Some might hang or take a very long
time

e Set atimeout and cause the [JSHELL call
to return after a while

¢ No TIMEOUT error

e Data collected so far is available
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[l'Signal’' number

OSHELL can stop before the child process
Child process potentially still running
Requires cleanup

Automatically send a signal to the child process
¢ SIGTERM by default

¢ On windows we don’t have signals, but 9 (SIGKILL) calls
TerminateProcess

¢ Often the child process dies on own

New Function for Shell Calls
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[]'Window' mode

¢ [JCMD on windows supports specifying
initial window mode

¢ Hidden, Maximised ...
¢ Done via a nested right argument
¢ Exactly the same thing

¢ Variant option because right argument means
something else
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[]'Output’ redirections

Which output streams to collect, and what to do with the

data

Default is to collect stdout as text, and redirect stderr to

stdout
2-column matrix or vector of streamld-target pairs

Quite a few possible targets
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[l'Output’ redirections

('Stream' StreamNum) orjust StreamNum
('File' TieNum) orjust TieNum

('File' FilePath)

('Array' DataType)

('Array' TextEncoding) orjust 'Array’
"Null'

New Function for Shell Calls
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[l'Output’ redirections

¢ ('Callback’ Fn EncodingOrType)
¢ ('Callback' Fn)

¢ Whenever data is produced, run a callback function to deal with it

¢ Fnisname of function, or (FnName LeftArg)
¢ Callback passed a namespace with information

¢ Data does not show up in the [JSHELL result value
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[l'Input’ redirections

¢ Controls what the child process sees when it tries to
read from its input streams

¢ By default, only stdin is setup, such that the child
process gets no data

¢ 2-column matrix or vector of streamld-source pairs

New Function for Shell Calls
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[l'Input’ redirections

('File' TieNum) orjust TieNum

('File' FilePath)

('Array’' Data Type)

('Array’' TextData Encoding)
('Array’' TextData Encoding Newline)
"Null'

New Function for Shell Calls

DYALOC
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[l'Input’ redirections

¢ ('Token' tokenNumber)

¢ All the other sources required all data to be specified
before running JSHELL

¢ Send additional data:
e ('Array' ..) OTPUT tokenNumber

e TellSHELL that no more data will appear:
¢ [TPUT tokenNumber

New Function for Shell Calls

DYALOC
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Default redirections

e [JSHELL always sets up redirections for the three

standard streams if not explicitly setup

¢ Input:

e O 'Null'

¢ Output:

e 2 ('Stream' 1)

e 1 'Array'’

New Function for Shell Calls

DYALOC
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Demo

¢ Howtouse[JSHELL torun python3

¢ Some variant options will be used

New Function for Shell Calls

DYALOC
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in<0 ('Token' tok)
A Now we try again, but run [OSHELL
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}

0 send 'a=5'|

in a new thread

Debugger
Ready...

CurObj: emd (Yariable)

Ins NUM
8:2 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init  Edit

Ws g + bl r Object B o @ W CHHM | Tool O 2 & Edit (1) 4] 2 Q' | Session [E|[PL385 Unicode v

Language Bar

(o [l lefelet 7] T =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

tok<123

in<0 ('Token' tok)

A Now we try again, but run [OSHELL
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}

send 'a=5"

in a new thread

Debugger
Ready...

CurObj: emd (Yariable)

Ins NUM
8:2 Opg:0 OTRAP Osi:0 DOIO
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tok<123
in<0 ('Token' tok)
A Now we try again, but run [OSHELL
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"

¢ send 'b=7"|

in a new thread

Debugger
Ready...

CurObj: emd (Yariable)

Ins NUM
8:2 Opg:0 OTRAP Osi:0 DOIO
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(o [l lefelet 7] T =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

tok<123

in<0 ('Token' tok)

A Now we try again, but run [OSHELL
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}

send 'a=5"

send 'b=7'

in a new thread

Debugger
Ready...

CurObj: emd (Yariable)

Ins NUM
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[ LELLTofElel1 ] QT =R <PRlER FE (DRl (e [N LRkl FEF[EEe] DoEeslsl] [fk-luqs [
tok<123
in<0 ('Token' tok)
A Now we try again, but run [OSHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"
send 'b=7'

g send 'a+b'|
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[ LELLTofElel1 ] QT =R <PRlER FE (DRl (e [N LRkl FEF[EEe] DoEeslsl] [fk-luqs [
tok<123
in<0 ('Token' tok)
A Now we try again, but run [OSHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"
send 'b=7'
send 'a+b'
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[ LELLTofElel1 ] QT =R <PRlER FE (DRl (e [N LRkl FEF[EEe] DoEeslsl] [fk-luqs [
tok«<123
in<0 ('Token' tok)
A Now we try again, but run [OSHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"
send 'b=7'
send 'a+b'

. stop &
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(<] L[l lofelet[7] (IR [=[elsl<[ [l [[AZF] (D0 Rl NN [ [EEL-ERe noaegz)]s [ uq[E [
tok«123
in<0 ('Token' tok)
A Now we try again, but run [OSHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"
send 'b=7'
send 'a+b'
stop &
12 >>> >>> >3>> >>> 1 2 0O 0 1
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(o [l lefelet 7] T =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

tok«<123
in<0 ('Token' tok)
A Now we try again, but run [SHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5'
send 'b=7'
send 'a+b'
stop &
12 >>> >>> >>> >>> 1 2 00 1
. A That was the first half of being interactive

Debugger
Ready... Ins NUM
CurObj: interactive (Undefined) B:l Opog:0 OTRAP [Osi:0 [I0



@ CLEAR WS - Dyalog APL/W-64
File Edit View Window Session

Object /@ 5] i3 B T MW | Tool © & & Edit [ 41 9 Q | Session ) [ [ EEAGEEE | 56%]
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tok+123
in<0 ('Token' tok)
A Now we try again, but run [OSHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"
send 'b=7'
send 'a+b'
stop &
>>> >>> >3>> >>> 1 2 0O 0 1
A That was the first half of being interactive

Ins NUM

ractive (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0
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Language B,
(<] L[l lofelet[7] (IR [=[elsl<[ [l [[AZF] (D0 Rl NN [ [EEL-ERe noaegz)]s [ uq[E [

tok<«123

in<0 ('Token' tok)

A Now we try again, but run [OSHELL in a new thread

OSHELLE ' Input' in[l'Output' out&cmd

send«{('Array' w 'UTF-8')OTPUT tok}

stop«{0TPUT tok}

send 'a=5"

send 'b=7'

send 'a+b'

stop &

12 >>> >>> >3>> >>> 1 2 0O 0 1

A That was the first half of being interactive

o out«<(1 ('Callback' 'fn')) (2 'Array')

Debugger
Ready... Ins NUM

CurObj: interactive (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0
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tok«123
in<0 ('Token' tok)
A Now we try again, but run [SHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5'
send 'b=7'
send 'a+b'
stop &
12 >>> >>> >>> >>> 1 2 00 1
A That was the first half of being interactive
‘out+(1 ('Callback' 'fn')) (2 'Array')

CurObj: interactive (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0
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tok+123

in<0 ('Token' tok)
A Now we try again, but run [OSHELL in a new thread
OSHELLE ' Input' in[l'Output' out&cmd
send«{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"
send 'b=7'
send 'a+b'
stop &

>>> >>> >3>> >>> 1 2 0O 0 1
A That was the first half of being interactive
out<(1 ('Callback' 'fn')) (2 'Array')
fn«{[J«0JSONE]' Compact' Orw ¢ 1}
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1n+0 ( Token tok)
A Now we try again, but run [JSHELL in a new thread
OSHELLE'Input' inEl'Output' out&cmd
send<{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"'
send 'b=7"'
send 'a+b'
stop €

>>> >>> >>> >>> 1 2 0O 0 1
A That was the first half of being interactive
out«(1 ('Callback' 'fn')) (2 'Array')
fn<{0<0JSONE'Compact' Orw ¢ 1}
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1n+0 ( Token tok)

A Now we try again, but run [JSHELL in a new thread

OSHELLE'Input' inEl'Output' out&cmd
send<{('Array' w 'UTF-8')OTPUT tok}
stop«{0TPUT tok}
send 'a=5"'
send 'b=7"'
send 'a+b'
stop €

>>> >>> >>> >>> 1 2 0O 0 1
A That was the first half of being interactive
out«(1 ('Callback' 'fn')) (2 'Array')
fn<{0<0JSONE'Compact' Orw ¢ 1}
OSHELLE' Input' inEl'Output' out&cmd
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A Now we try aga1n, but run OSHELL in a new thread
OSHELLE'Input' in(l'Output' out&cmd
send«<{('Array' w 'UTF-8')OTPUT tok}
stop«{OTPUT tok}

send 'a=5'

send 'b=7'

send 'a+b'

stop €

>>> >>> >3>> >>> 1 2 00 1
A That was the first half of being interactive
out«(1 ('Callback' 'fn')) (2 'Array')
fn<{0«0JSON[:l' Compact' Orw ¢ 1}
OSHELLE'Input' inEl'Output' out&cmd
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A Now we try aga1n, but run OSHELL in a new thread
OSHELLE'Input' in(l'Output' out&cmd
send«<{('Array' w 'UTF-8')OTPUT tok}
stop«{OTPUT tok}

send 'a=5'

send 'b=7'

send 'a+b'

stop €

>>> >>> >3>> >>> 1 2 00 1
A That was the first half of being interactive
out«(1 ('Callback' 'fn')) (2 'Array')
fn<{0«0JSON[:l' Compact' Orw ¢ 1}
OSHELLE'Input' inEl'Output' out&cmd
send 'a=5'|
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DSHELLB Input' 1nE Output' out&cmd
send«<{('Array' w 'UTF-8')OTPUT tok}
stop«{OTPUT tok}

send 'a=5'

send 'b=7"

send 'a+b'

stop €

>>> >>> >>> >>> 1 2 00 1
A That was the first half of being interactive
out«(1 ('Callback' 'fn')) (2 'Array')
fn«{0«0JSONEl' Compact' Orw ¢ 1}
OSHELLEl'Input' inEl'Output' out&cmd
send 'a=5"'
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DSHELLB Input' 1nE Output' out&cmd
send«<{('Array' w 'UTF-8')OTPUT tok}
stop«{OTPUT tok}

send 'a=5'

send 'b=7"

send 'a+b'

stop €
>>> >>> >>> >>> 1 2 0O 0 1
A That was the first half of being interactive
out«(1 ('Callback' 'fn')) (2 'Array')
fn«{0«0JSONEl' Compact' Orw ¢ 1}
OSHELLEl'Input' inEl'Output' out&cmd
send 'a=5"'
send 'a+18'
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-}
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'a+18'

0,

"Encoding"
"Output”:
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1

"UTF-8-NOBOM" ,

"PartialLine": O,
"Stream":

Debugger
Ready...

CurObj: emd (Yariable)
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Obq:o

Ins NUM
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Language Bar
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send 'a=5'
send 'a+18'

- {
IlDataIl
1,
"Done": O,
"Encoding": "UTF-8-NOBOM",
"Output": [
Il23|l

.9
i

1,
"PartialLine": O,
"Stream": 1

-}
. stop 8

Debugger
Ready... Ins NUM
CurObj: cmd (Variable) B:2 Opog:0 OTRAP [Osi:0 [I0
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stop €
- {

IlDatall
1,
"Done": 1,
"Encoding": "UTF-8-NOBOM",
"Output": [
1,
"PartijalLine": O,
"Stream": 1

.9
i

-}

>>> >>> >>> 2 00 71

Debugger
Ready... Ins NUM

CurObj: cmd (Variable) &:1 Opog:0 OTRAP [Osi:0 [I0
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Language Bar

(<) [l [efelet 2] (TLLIr =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

}
- {

stop €

IlDataIl
1,
"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartialLine": O,
"Stream": 1

.9
i

-}
>>> >>> >>> 2 0 0 1

stdout<Opc'"'|

Debugger
Ready... Ins NUM
CurObj: cmd (Variable) B:l Opog:0 OTRAP [Osi:0 [I0
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Language Bar

(o [l lefelet 2] T =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

stop €
- {

IlDataIl
1,
"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartiallLine": O,
"Stream": 1

L X ]
m

-}
>>> >>> >>> ? 0O 0 1

stdout«0pc'’

Debugger
Ready... Ins NUM

CurObj: cmd (Variable) &:1 Opog:0 OTRAP [Osi:0 [I0
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stop €
- {

IlDatall
1,
"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartiallLine": O,
"Stream": 1

L X ]
m

-}

>>> >>> >>> ? 0O 0 1
stdout«0pc'’
. stderr<0pc'’|

CurObj: cmd (Variable) &:1 Opog:0 OTRAP [Osi:0 [I0
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(] [l [efelet 7] T =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

- {
IlDataIl
1,
"Done": 1,
"Encoding": "UTF-8-NOBOM",
"Output": [
1,
"PartialLine": O,
"Stream": 1

e
m

-}

>>> >>> >>> 2 0O 0 1
stdout«O0pc’
stderr<«Qpc'’

Debugger
Ready...

CurObj: emd (Yariable)
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(o [l lefelet 7] T =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

- {

-}

IlDataIl

1,

e
m

"Done": 1,
"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartialLine": O,
"Stream": 1

>>> >>> >>> 2 00 71

stdout«O0pc’
stderr<«Qpc'’
fni«{stdout,«w.Outputé~-w.Partialline ¢ 1H

Debugger
Ready...

CurObj:

cmd {Variable
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@ CLEAR WS - Dyalog APL/W-64

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init  Edit

WS i3 + 7 Obet B o @ B EHMM | Tool O o & Edit (1) 4] 9 Q| Session [E|[PL385 Unicode v
Language Bar

(o) [l lefelet 2] (TLLr =<l [tTH=l[aff] []afelefolo~| [ =lplelefa] [+ [[#[fel DOEE[Elz]s]s] [o[a[-fulx[*[2]

”Data”: [

1,

"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartijalLine": O,
"Stream": 1

-}

>>> >>> >>> 2 0O 0 1
stdout«0pc
stderr<«QOpc’
fni«{stdout,«w.Outputd~-w.PartiallLine ¢ 1}

Debugger
Ready...

CurObj: emd (Yariable)
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1

Ins NUM
Opq:0 OTRAP 0OSI:0 QIO
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IIDataII: [

1,

"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartijalLine": O,
"Stream": 1

-}
>>> >>> >>> 2 0O 0 1
stdout«0pc
stderr<«QOpc’
fni«{stdout,«w.Outputd~-w.PartiallLine ¢ 1}
* A Something similar for stderr, but with the prompts removed

Debugger
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CurObj: remove d (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0
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"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartialLine": O,

"Stream": 1

-}

>>> >>> >>> 2 00 1
stdout«0pc
stderr«0pc
fni«{stdout,«w.Outputé~-w.PartiallLine ¢ 1}
A Something similar for stderr, but with the prompts re

Debugger

Ready... Ins NUM

CurObj: remove d (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0
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Ws g Yl % Object B ol W HMW | Tool O o & Edit [P g] 9 Q| Session J0EJ[APL385 Unicode] v
Language Bar

[ [l l[=Ble[ 2] ([TL[s[r -] [[efs[<[>[2 1<l [t[i]=ll<l0la¥] [2[x[e[e]+]]-] [.[slofelefe] [*[=[.[-[<[sle] DiOEE[E[=]]s| [o[a~[ula[*[z]
"Done": 1,

"Encoding": "UTF-8-NOBOM",
"Output": [

1,

"PartialLine": O,

"Stream": 1

-}
>>> >>> >>> 2 00 1

stdout«0pc
stderr«0pc
fni<{stdout,«w.Outputy~-w.PartiallLine ¢ 1}
A Something similar for stderr, but with the prompts rei
clean<{p«'>>> ' o wi=(#p)xp>cew}*=

o fn2«{stderr,«clean w.Outputi~-w.PartiallLine ¢ 1}

Debugger
Ready... Ins NUM

CurObj: remove d (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0
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”Encod1ng”: ”UTF—8—NOBOM”,
"Output": [

1,

"PartialLine": O,
"Stream": 1

-}

>>> >>> >>> 2 00 1
stdout<«0Opc
stderr«0pc
fni«{stdout,«w.Outputy~-w.Partialline ¢ 1}
A Something similar for stderr, but with the prompts rei
clean<{p«'>>> ' o wi=(#p)xpo>cecw}*=
fn2«{stderr,«clean w.Outputy~-w.PartiallLine ¢ 1}

Debugger
Ready...

CurObj: remove d (Undefined)

Ins NUM
&:1 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64
File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit

Wsig o S B Ot @ S @V T | Tool £ & Edit [ 41 9 Q | Session ) [ [ EEAGEEE | 56%]

”Encod1ng”: ”UTF—8—NOBOM”,
"Output": [

1,

-}

>>>

"PartialLine": O,
"Stream": 1

>>> >>> 2 0 0 1
stdout«Q0pc'’
stderr«0pc
fni«{stdout,«w.Outputy~-w.Partialline ¢ 1}

A Something similar for stderr, but with the prompts rei
clean<{p«'>>> ' ¢ wi~(#p)xpocew}*=

fn2«{stderr,«clean w.Outputy~-w.PartiallLine ¢ 1}

out«(1 ('Callback' 'fn1')) (2 ('Callback' 'fn2'))

Debugger
Ready...
CurObj: remove d (Undefined)

Ins NUM
&:1 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64
File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit

Wsig o S B Ot @ S @V T | Tool £ & Edit [ 41 9 Q | Session ) [ [ EEAGEEE | 56%]

”Output”: [

1,

"PartialLine": O,
"Stream": 1

>>> >>> >>> 2 0 0 1

stdout«0pc'’
stderr«QOpc
fni«{stdout,«w.Outputy~-w.PartiallLine ¢ 1}

A Something similar for stderr, but with the prompts re
clean«{p«'>>> ' o wi~(#p)xpocew}*=

fn2«{stderr,«clean w.Outputy~-w.PartiallLine ¢ 1}

out«(1 ('Callback' 'fn1')) (2 ('Callback' 'fn2'))

Debugger
Ready...
CurObj: remove d (Undefined)

Ins NUM
&:1 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64
File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit

Wsig o S B Ot @ S @V T | Tool £ & Edit [ 41 9 Q | Session ) [ [ EEAGEEE | 56%]
g
[ LELLToElel1 ] QT =R <PRlER WFE (DRl (e [N LEpRlekl FEF[EEe] DoEeslsl] [kl [

"Output": [

1,

"PartialLine": O,
"Stream": 1

>>> >>> >>> 2 0 0 1

stdout«0pc'’
stderr«QOpc
fni«{stdout,«w.Outputy~-w.PartiallLine ¢ 1}
A Something similar for stderr, but with the prompts re
clean«{p«'>>> ' o wi~(#p)xpocew}*=
fn2«{stderr,«clean w.Outputy~-w.PartiallLine ¢ 1}
out«(1 ('Callback' '"fn1')) (2 ('Callback' 'fn2'))

o OED 'stdout' 'stderr'

Debugger
Ready...

CurObj: remove d (Undefined)

Ins NUM
&:1 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit Syntsc Window Refactor View
Ws g Y% Obet @B o @ BT | To O & Edit (3] 4] D Q' | Session ~| 56}
Language Bar

+ = oo/l ?] [TLa|7A|-| |=|2|s|<|>|2/=|#] |v|a|77 |t H<>|=|D4F) |2|ulelglvlnl~| [/NAS |sle/befE [7[F%]-[<|3|5/@ DDEEBET| (| [ofa~ufav] 2 "8

1,

"PartialLine": O,
"Stream": 1

-}

>>> >>> >>> ? 0O 0 1
stdout<«0Opc
stderr«0pc
fni<{stdout,«w.Outputy~-w.Partiallin
A Something similar for stderr, but
clean<{p<'>>> ' o wi~(#p)xpo>cecw}*=
fn2«{stderr,«clean " w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call
[JED 'stdout' 'stderr'

Mested Array Pos: 0/1,0

8
Debugger a0 x o Nested Array Pos: 0/1,0

Ready... Ins NUM

CurObj: remove d (Undefined) &:1 Opog:0 OTRAP [Osi:0 [I0



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE

Language Bar

+ = oo/l ?] [TLa|7A|-| |=|2|s|<|>|2/=|#] |v|a|77 |t H<>|=|D4F) |2|ulelglvlnl~| [/NAS |sle/befE [7[F%]-[<|3|5/@ DDEEBET| (| [ofa~ufav] 2 "8

1,

"PartialLine": O,
"Stream": 1

-}
>>> >>> >>> ? 0O 0 1

stdout«0pc'’
stderr«0pc
fni<{stdout,«w.Outputy~-w.Partiallin
A Something similar for stderr, but
clean<{p<'>>> ' o wi~(#p)xpo>cecw}*=
fn2«{stderr,«clean " w.Outputi~-w.Part
out«<(1 ('Callback' 'fn1')) (2 ('call
[ED 'stdout' 'stderr'

. OSHELLE'Input' inEl'Output' out&cmd

Mested Array Pos: 0/1,0

5
a0 x E Mested Array Pos: 0/1,0
Ins NUM
&:1 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE

Language Bar
+ = g0/ 17| [I|T|Ljs7]H]-| == £ |v|a|R7 Hela[s|D|a¥] [v[efelgfvfn~| [/MAN [5]p[befe |T]F[F-|o[F8@ DDEERET | |o-~wxw 2 "8

"Partialline": 0,
"Stream": 1

>>> >>> >>> 2 00 71

stdout«0pc'’

stderr<«Qpc'’
fni«{stdout,«w.Outputi~-w.Partiallin

A Something similar for stderr, but
clean<{p«<'>>> ' ¢ wi=(#p)xp>cecw}*=
fn2«{stderr,«clean w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call
HED 'stdout' 'stderr'

OSHELLE'Input' in(l'Output' out&cmd

Mested Array Pos: 0/1,0

o
a0 x E Mested Array Pos: 0/1,0
Ins NUM

8:2 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE

Language Bar
+ = g0/ 17| [I|T|Ljs7]H]-| == £ |v|a|R7 Hela[s|D|a¥] [v[efelgfvfn~| [/MAN [5]p[befe |T]F[F-|o[F8@ DDEERET | |o-~wxw 2 "8

"Partialline": 0,
"Stream": 1

>>> >>> >>> 2 00 71

stdout«0pc'’

stderr<«Qpc'’
fni«{stdout,«w.Outputi~-w.Partiallin

A Something similar for stderr, but
c[ean+{p+'>>> ' o w¢:(¢p)xp:3§w}¥5
fn2«{stderr,«clean w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call
HED 'stdout' 'stderr'
OSHELLE ' Input' in(l'Output' out&cmd

. send 'a=5'|

Mested Array Pos: 0/1,0

5
a0 x E Mested Array Pos: 0/1,0
Ins NUM
8:2 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE

Language Bar
+[[=[<[=[e[gle]t[?| [I[TTL[T-l- [=[=s[<21=[2] [v[~[3[5] [+]+]<[=[<]ofafs| [[elee]e[a[<] [ZN[Z5] [=[efelele] [[=]=].[-[z]tle] [DEEE=]<s] [o]al~[ua]v 2| gl

{ ”Streém”: 1
}

>>> >>> >>> 2 00 1
stdout«0pc'’
stderr<«QOpc’
fni«{stdout,«w.Outputé~-w.PartiallLin
A Something similar for stderr, but
clean<{p<'>>> ' o wi~(#p)xp>cecw}x=
fn2«{stderr,«clean w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call
JED 'stdout' 'stderr'

OSHELLEl'Input' inEl'Output' out&cmd
send 'a=5"'

Mested Array Pos: 0/1,0

5
a0 x E Mested Array Pos: 0/1,0
Ins NUM
8:2 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE

Language Bar

+|- x| x|« @Bl 17| [I|[LL|v]m]-| |=|z|s|<|>|2|=|#| [v[a|5]7] [t]4]==]c|0/aft] [2|e]eevln~| [7\Ax [, s|pltlea] 7|=[%.||c5e] DDEEEx:s |oa~uaw 2| 7|8
{ "Stream": 1
>>> >5>> >>> 2 00 1

stdout«0pc
stderr<«QOpc’
fni«{stdout,«w.Outputé~-w.PartiallLin
A Something similar for stderr, but
clean<{p<'>>> ' o wi~(#p)xp>cecw}x=
fn2«{stderr,«clean w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call
JED 'stdout' 'stderr'
OSHELLEl'Input' inEl'Output' out&cmd
send 'a=5"'

. send 'b’

Mested Array Pos: 0/1,0

o
Debugger a0 x = Mested Array Pos: 0/1,0
Ready... Ins NUM
CurObj: cmd (Variable) 8:2 Op:0 DOTRAP  [SI:0 QIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help Mext Prev Init Edit

Ws g Y% Obet B o @ BT |(Tood O & Edit (7] 4] 9 Q@ | Session <[ =E]

Language Bar X
| [+[-[=[+[=[e[@le[t]2] [1[rTL][=[-| [<[=]<[<[>[2[=[#] [v[~[z[z] [+[s]<]=]<]n]a[¥| [2[e]ele]eln[~| [ZN[#]5] [.][-[o[¢]ela] [*[=[=].]-[=[s]e| [OoEEEz|e]z| [o[a~]u]x]7] 2 [le

>5>> >>> >>> 2 00 1

stdout«0pc
stderr«0pc
fni«{stdout,«w.Outputi~-w.Partiallin
A Something similar for stderr, but
c[ean+{p+'>>> ' o w¢:(¢p)xp:3£w}¥§

Mested Array Po= 0/1,0

fn2«{stderr,«clean w.Outputi~-w.Part =

out«(1 ('Callback' 'fni')) (2 ('Call [ eSS ——

OJED 'stdout' 'stderr' File "<stdin>",
OSHELLE ' Input' in[l'Output' out&cmd NameError: name '
send 'a=5'

send 'b'

=
Debugger 90 x I Mested Array Pos: 0/3,0
Ready... Ins NUM
CurObj: cmd (Variable) 2:2 Obg:0 OTRAP [OsI:0 QIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help Mext Prev Init Edit

Ws g Y% Obet B o @ BT |(Tood O & Edit (7] 4] 9 Q@ | Session <[ =E]

Language Bar X
| [+[-[=[+[=[e[@le[t]2] [1[rTL][=[-| [<[=]<[<[>[2[=[#] [v[~[z[z] [+[s]<]=]<]n]a[¥| [2[e]ele]eln[~| [ZN[#]5] [.][-[o[¢]ela] [*[=[=].]-[=[s]e| [OoEEEz|e]z| [o[a~]u]x]7] 2 [le

>5>> >>> >>> 2 00 1

stdout«0pc
stderr«0pc
fni«{stdout,«w.Outputi~-w.Partiallin
A Something similar for stderr, but
c[ean+{p+'>>> ' o w¢:(¢p)xp:3£w}¥§

Mested Array Po= 0/1,0

fn2«{stderr,«clean w.Outputi~-w.Part =

out«(1 ('Callback' 'fni')) (2 ('Call [ eSS ——
OJED 'stdout' 'stderr' File "<stdin>",
OSHELLE ' Input' in[l'Output' out&cmd NameError: name '
send 'a=5"'
send 'b’

: send 'b=12"'

=
Debugger 90 x I Mested Array Pos: 0/3,0
Ready... Ins NUM
CurObj: cmd (Variable) 2:2 Obg:0 OTRAP [OsI:0 QIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session

-

ws g

Language Bar

Object g8 gg) @ & "B M | Tool O o &

log Action Options Tools Threads Help Next Prev Init Edit

Edit (3 &1 9 Q | Session APL335 Lricode I 2

>>> >>> >>> 2 00 1
stdout«0pc'’
stderr<«Qpc'’
fni<{stdout,«w.Outputy~-w.Partiallin
A Something similar for stderr, but
clean<{p<'>>> ' ¢ wi=(#p)xp>cecw}*=
fn2«{stderr,«clean w.Outputi~-w.Part ,
out<(1 ('Callback' 'fn1')) (2 ('Call | =~ °
OED 'stdout' 'stderr' | (most
OSHELLE ' Input' in(l'Output' out&cmd File "<stdin>",
send 'a=5' NameError: name '
send 'b’
fend 'b=12"

8:2 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE

Language Bar 4
+|-[«[+]«[e[@[o]t[?| [1]T[L[L]v[4]-| [=[z]s[<[>[2]=[#] [v[s[z]7| [+]4[<]=]c|nalt] [c[e]e]e[v]al~] [F\[A]%] [.]5]plelela] [“[=[+].][¢]sle] DDEER<|+| [oa-+[uav z| [af
>>> >>> >>> 2 00 1
stdout«0pc'’
[ |

stderr«0pc
fni<{stdout,«w.Outputy~-w.Partiallin
A Something similar for stderr, but
clean<{p<'>>> ' ¢ wi=(#p)xp>cecw}*=
fn2«{stderr,«clean w.Outputi~-w.Part

Mested Array Pos: 0/1,0

out<(1 ('Callback' 'fn1')) (2 ('Call -

= .
= € 0 |[search... v & ra T

OED 'stdout' 'stderr' (most
OSHELLE' Input' infl'Output’' out&cmd File "<stdin>",

send 'a=5"' NameError: name

send 'b’

send 'b=12'
° send 'a+b'|

o
Debugger a0 x = Mested Array Pos: 0/3,0
Ready... Ins NUM
CurObj: cmd (Variable) 8:2 Op:0 DOTRAP  [SI:0 QIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help MNext Prev Init Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE
Language Bar XX stdout

+|= =[] «[e[@[o]1]2| [1]r[L[L]+]-]- 0/al¥ elufnl~| [Z/5[#]x] [.[5]o[¢lefe] [~[<[%].[-[z]5[e| (mDEER[:| [o|a~|ufa|7] z| [~ = ':: = € @ |[searcn... ® v % a

stdout«Qpc''’ 17
stderr<«Qpc'’
fni<{stdout,«w.Outputi~-w.Partiallin
A Something similar for stderr, but
clean<{p«'>>> ' o wi=(#p)xpo>cecw}*=
fn2«{stderr,«clean w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call

Mested Array Pos: 0/1,0

JED 'stdout' 'stderr' -

= .
= € 0 |[search... v & ra T

OSHELLE'Input' in(l'Output' out&cmd (mdst
send 'a=5"' File "<stdin>",
send 'b’ NameError: name '
send 'b=12'
send 'a+b'
° send 'a-b'|

o
Debugger a0 x = Mested Array Pos: 0/3,0
Ready... Ins NUM
CurObj: cmd (Variable) 8:2 Op:0 DOTRAP  [SI:0 QIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session

-

ws g

Language Bar

log Action Options Tools Threads Help Next Prev Init Edit

Object g8 g @ V) AW | Tool 0 o & Edit (3 &1 9 Q | Session APL335 Lricode I 2

XX stdout
-

stderr«Qpc'’ 17
fni«{stdout,«w.Outputy~-w.PartiallLin gl

A Something similar for stderr, but

clean<{p«'>>> ' o wi=(#p)xp>cew}*=

fn2«{stderr,«clean w.Outputi~-w.Part

out«<(1 ('Callback' 'fn1')) (2 ('Call

HED 'stdout' 'stderr' ,
OSHELLE'Input' inf'Output' out&cmd s
send 'a=5' | == (most
send 'b’ File "<stdin>",
send 'b=12" NameError: name '
send 'a+b'

fend ‘a-b'

8:2 Opg:0 OTRAP Osi:0 DOIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help Mext Prev Imit Edit
WS g Yy Obet @ g @ P EW | Tool O & Edit (1) 4] 2 Q' | Session APL385 Unicode R EEE
Language Bar X | X stdout

+|= =[] «[e[@[o]1]2| [1]r[L[L]+]-]- 0/al¥ elufnl~| [Z/5[#]x] [.[5]o[¢lefe] [~[<[%].[-[z]5[e| (mDEER[:| [o|a~|ufa|7] z| [~ = ':: = € @ |[searcn... ® v % a

stderr«Qpc'’ 17
fni«{stdout,«w.Outputy~-w.PartiallLin gl
A Something similar for stderr, but
C[ean+{p+'>>> o wiz(ip)xpaggw};z
fn2«{stderr,«clean w.Outputi~-w.Part
out«<(1 ('Callback' 'fn1')) (2 ('Call
HED 'stdout' 'stderr'

Mested Array Pos: 0/2,0

OSHELLE' Input' in[l'Output' out&cmd =

= .
= € 0 |[search... v & ra T

send 'a=5"' (most
send b File "<stdin>",

send 'b=12"' NameError: name '
send 'a+b’

send 'a-b’
- stop 8

o
Debugger a0 x = Mested Array Pos: 0/3,0
Ready... Ins NUM
CurObj: cmd (Variable) 8:2 Op:0 DOTRAP  [SI:0 QIO



@ CLEAR WS - Dyalog APL/W-64 =

File Edit View Window Session Log Action Options Tools Threads Help Mext Prev Init Edit

Ws g Y% Obet B o @ BT |(Tood O & Edit (7] 4] 9 Q@ | Session <[ =E]

Language Bar ¥ % stdout
+- x| @Ho/ 17| (||[|L|y|T]4) |=|2|< =|d| |v|a %7 <[04[¥] [2[rlelglv|n~| [FNAX] [s]z[e|¢lef®] |7 5@ DDEBE /e |oa~wxv| 2 "8

A Someth1ng s1m1lar for stderr, but
clean+{p+ >>> ' o wi=~ (¢p)xP:o§w}¥§
fn2«{stderr,«clean w.Outputi~-w.Part
out«(1 ('Callback' 'fn1')) (2 ('Call
OED 'stdout' 'stderr'
OSHELLE ' Input' inll'Output' out&cmd
send 'a=5"'
S e n d ' b ' = search. “© @ A Rl &
send 'b=12" Traceback (most
send 'a+b’ File "<stdin>",
send 'a-b’ NameError: name '
stop &
00 1

Mested Array Pos: 0/2,0

=
Debugger 90 x Z Nested Array Pos: 0/4,0
Ready... Ins NUM
CurObj: cmd (Variable) g:1 Obg:0 OTRAP [OsI:0 QIO



Demo

¢ Thisis of course only an example

¢ Wrapitupina class
e p<[INEW python

139 New Function for Shell Calls OYALOC




Summary

¢ New system function in version 20

¢ We think the design is complete

¢ Come see me if you disagree
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