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Errata

Thisdocument is divided into two parts. This fissction covers the knomwerrors in the
book The second section covers reader questions and additional material.

Acknowledgements

Yesg errata for the acknowledgement€dne important person | neglected to mention in

the Acknowledgements in the book was Kenneth Hanson. Kenneth, along with Jeff Jones
was responsible for the namespace provider design in PowerShell. Kenneth was also
responsible foa lotof the PowerSheltype system dsign.Thematerial in section 3.8f

the bookwasadaptedfrom the PowerShell typesystemfunctional specificationwritten

by Kenneth

Inside-Cover Examples
Therewere a number oferrors in font cover examples the first printing:

Thefor loop example

$a=1; while ($a -1t10){ $a}
shouldread
$a=1; while ($a - It 10) { $a; ++%a } #correction

and theforeach loop example:

foreach ($file in dir -recurse - filter *.cs [sort length) { $_filename
}

shouldread

foreach ($file in dir -recurse - filter *.c s |sort length) { $file.name

}
These errors wereorrectedin the second printing (March. 2007)

Chapter 1

In the last example inegtion1.4.5 on page 23, the text describes the example as
counting from 0 to 9 but the output makes it appear to be ctag from 1 to 10:



PS (1) > while ($i++ - It 10) {
even"}}
1is odd

2 is even
3is odd

4 is even
5is odd

6 is even
7 is odd

8 is even
9 is odd
10 is even

if  ($i9% 2) {"$iis odd"} else {"$iis

This is because to the way the postfix ++ operator worikst fhe loop condition check
Ad R2ySs: GKSY (GKS GFENAIFIo6fS Aa AYyONBYSYGSR &z
more than what it was in the loop condition check.

Chapter 2

On page 32in listings2.2 and Listing 2,3n the line that looks like:

"$ Parameterl:$ "

there should either be spaces around the colon or it should be written as:

"${Parameterl}:$ "

Without the colon or the braces, the sequertt@arameter:$_  is being treated as

0K2dzZaK &82dz 6SNBE NBFSNBYOAY I HINGSYy 883N f S Wby
nothing is output.There's also a missing close brémethe process clause listing 2.2

The corrected listings look like:

Listing 2.2
function Write - InputObject
{
param($Parameterl)
process {
if ($Parameterl)
{
"$ { Parameterl }:$ "
}else {
ll$_ll
}
}
}
Listing 2.3



param($Parameterl)
process {
if (fParameterl)
{
"${Parameterl}:$ "
} else

}

g "
}
Chapter 3

No errors have beefound in chapter 3.
Chapter 4
On pagell0, thefirst paragraph reads

"The result of this expression was true, which means that the match succeeded. It also
means thattmatched should be set, so let's look at what it contains:"

Thissentence shoulthavesaid$matches not $matched.

Chapter 5

On page 117in Table 5.1 in the second line of theisnot operator section:

$true - isnot [object] $true The null value is the only

thing that i1isndét. an object

Should read

$null - isnot [object] $true The null va lue is the only
thing that 1 snbét. an object

The example should be showing theull is not an object. The result and description

columns are correct but the example itself is wrong. The value being tested should be
$null  not $true .

In the inary +exampek in Table 5.2 on page 118, the example should read

+"123"

instead of



On page 138in Table 5.4the fifth example showing the use of the percentage
formatter, the output columrrepeats the expression instead of showing the output.
Line shouldead:

{0:p} Di splay a number as a percentage. "{0:p}" -f.123 12.30 %
where the output column showd42.30 %.

Chapter 6

On page 171in sectio 6.8.1,in the exampleshowing the use of théoreach -
Object cmdlet:

1..10 | foreach ($_}

the opening.Jl NB y U Kffedfdrelich Wehdildactually be- y 2 LJISY Ay 3 o NI OS
1..10 | foreach {$_}

hiKSNY A geba syrndazror

Chapter 7

On page 190in the middle othe pageat the end of section 7.2.4, therse a line which
reads, "And if set a variable in a function, can | still use thatictionafter the script has
exited?". This line should redd.can I still use thatariable..".

On page 191a the top ofthe pagethere is a line which reads, "Function two sets the
variable & to a particulavariable..". This should reatfFunction two sets the variable
$x to a particulawvalue..".

On page 210in the middle othe pagethere's a line which reads:
"The arguments to PowerShell.exe are actually accumulated and then traatadcript
to exit." This statemenshouldread"....treated as a script texecute"

In the summary section for chapter 7, the first bullet on page 213 talks about using the
param keyword in functions buthe use ofparam is never shown with functias) only

GAGK aONARLIiad | SNBEQa K2g Ad ¢2Njay

A typical function is written as



function plus ($x, $y) { $x + $y }
Using theparam statement, this function can be rewritten as

function plus { param ($x, $y) $x + $y }

In fact, PowerShell internally transfas the first syntax into the second on as you can
see when you look at how a function is stored:

PS (1) > function plus ($x, $y) { $x + $y }
PS (2) > $function:plus # show the stored function
param($x, $y) $x + Sy

As we can see in the output, the origirform has been rewritten to use thgaram

statement. This is discussed in more detail in chapter 8, but should have been
introduced in chapter 7.

l dz0 K2NR& b203SY LGQa 0SSy AyidSNBaldAy3da G2 ¢
PowerShell. | had expected theore conventional syntax
function foo ($x, $y) { ... }

to be used by most people but it seems that in practice, people are mostly
defining functions using thparam statement. This is somewhat surprising and,

| presume, represents how internal congisty (functions, scripts and
scriptblocks are all the same) is more important than familiarity. But | could be
GNRBY3 Foz2dzi GKIGX

Chapter 8
On page 221the function definiion at the top of pagds shown as
fu nction foo {"2+2"}

which is incorrectThere should be no quotes around 2+2. The correct function
definition is:

function foo {2+2}

On page 240the code sippet in the middle of the page

foreach ($member in $properties) {

should be changed to



foreach  ($member in $members) {

Chapter 9

On page 259%owards the end of section 9.1.2, the text says:

"Let's just check the TargetObject member of the last error object to verify that it's the
file name "nobother”.

However the output of the example shows

PS (6) > $errs[0].Target Object
C:\ Documents and Settings \ brucepay \ nofuss
PS (7) >

The problem in the example is that the expresskenrs[0]  should readberrs[2]
since 2 is the index of the last error, not O.

On page 269the first line of the second paragraph on that page read

GThere are other important applications of thep statement in function definitions.

CKAA fAYS AYyO2NNBhOuldi e 2 3B & ENB G BIPLIE KEK OF NNB Ol €
read:

GThere are other important applications of tlierow statement in function
definitions€

On page 282at the bottom of the page, the output of thehowstack scriptappears
as

At C: \ Temp\ showstack.ps1:5 char:17+ function e { gss <<<<}

when it should read:
At C: \ Temp\ showstack.ps1:5 char:17+ function e { gcs <<<<}
Thename of thefunctioni 2 RA &AL @ (GKS adl O]l A& a30aé¢ yz2i

Chapter 10



On page 302in section 10.1.1, the secomparagraph from the bottom
reads:

GThe next most frequent word is "and", which is used 126 times.
This should be changed to:

GThe nexmost frequent word is "to", which is used 126 times.
On page 306in Table 10.1, there are a number of errors:

1. Inthe first line (Getocation)'pwd" is mentoned as the way to get the current
directory in cmd.exe. This is incorre€o gé currentdirectory in cmd.exgou
have to use "cd" with no arguments.

2. For (Setocation)thedD2 YYI YR G@OKRANb A& YSYyiGdA2ySR I a
shequivalent commandThis wagdrue for the original Bourne shell and C shells.
It appears to have been dropped byne modern shells leading some readers to
report this as an error.

3. For (Renamétem) the "rn" is mentioned as "cmd" equivalent commasmken it
should be "ren" or "rename”

4. For (Renamétem) the "ren" is mentioned as a UNeEmmand.This should be
"mv" as his commands used both for moving and renaming files

Onpage 3@, in the two code examples immediately before section 10.2.2, there are
some problems.The code should read:

function notepad

{
}

$args | %{ notepad.exe (resolve - path $_).ProviderPath }

The closing brace after ProviderPath was missing. And the code fexeushould read

function run - exe

{
$cmd, Sfiles = $args
$cmd = @(get - command - type application $cmd)[0].Definition
$files | %{ & $cmd (resolve - path $_).ProviderPath}

}
Ly GKS ftlFad FTdzyOlAz2y Ay GKS aONRLIGXZ GKS f AyS

Both of these issues have been corrette the second printing (March 2007) and were
correct in thedownloadable code archive.

On pages 315 and 31a reader pinted out that the functionsset - HexDumpand
Get - MagicNumber can be simplifiedBoth these samples use formatting operator

8



f to produce hex number and string output is used as input for
[string].PadLeft() to produce the hex number of fixed widtRadLeft () call
can be avoided by specifying precisionffaoperator itself.

In the Get - HexDumpfunction, the line

$hex = $record | %{ " " + ("{0:x}" -f$_).PadLeft(2,"0")}
can be simplified to:

$hex = $record | %{ " {0:x2}" -f$_}

And in theGet - MagicNumber , the lines:

$hexl = ("{0:x}" - f ($mn[0]*256+$mn[1])).PadLeft(4, "0")
$hex2 = ("{0:x}" - f ($mn[2]*256+$mn([3])).PadLeft(4, "0")

can be simplified to:

$hexl = "{0:x4}" - f ($mn[0]*256+$mn[1])
$hex2 = "{0:x4}" - ($mn[2]*256+$mn[3])

The orginal sample are completely corrediut these changes illustratevaay to make
the code simpler antkess verlse.

Chapter 11

On page 348there is a spelling error in the second line of the second paragraph on the
page. The line:

G9 0SSy 6KSY ¢S aRRFONKSES dtrR&ESWdrt © >y 19 BS RARY QU Kl
wereto find the file.&
Should read:

G90Sy 6KSYy ¢S alLISOATFTe GKS Fdzf ylLryYS 2F (GKS |
whereil 2 FAYR (K '
¢ KS owen¥R 30K2 dzf R 0 $he@®@Kd y ISR G2 a

On paye 363 the GetRSS functionan be simplifiedThe variabl&wc isset butnot
used.Change:

function Get - RSS ($url)



$wc = New - Object net.webclient
$xml = [xml](New - Object net.webclient).DownloadString($url)
$xml.rss.channel.item| select - object title,link

}

To use the variable as shown in:

function Get - RSS ($url)

{
$wc = New - Object net.webclient
$xml = [xml] $wc.DownloadString($url)
$xml.rss.channel.item| select - object title,link
}

On page 367a reader pointed out that theres security bug in thénvoke -
WelServer script which leavethis script is open to code injecti@itacks.

The problem is thathe regular expression used to validate the data received from the

user is notanchored( An anchored pattern must match the & string instead of just

partofthe string{ Ay OS A0 Qa dzyl yOK2NBRZ & t2y3 | a LI
pattern, the rest of the string can contain any PowerShell code. To fixctiaagethe

line with regular expression in it from:

if ($expres sion -match'[0 -9.]+* -+%%]*0 -9.]+)
to:
if ($expression.trim() -match"\[0 -9J+* -+%%]*0 -9.]+%)

There are three changes: addingrian() method call to strip leading an trailing blanks,

~ was added to the to the front of the regular expsgsn to anchor it to the beginning of
the string and a'$' was added to the end of the pattern to anchor it to the to the end of
the input string.

Even though this is just a toy sample, part of the inteinthe sanple was to illustrate

how to stop codenjection attacks¢ KS Y2 NI} f 2F GKAa ad2NB A& 3IS
this type of code and make sure that no possible attacks have been overlooked.

Chapter 12

Onpaged3d5r G KS 1 ad SEI YLIELINERIA RiEKES 4A EKS |dya Suaa Qi 3A
GAPr6IARE oOoy2 WaQooe [/ KIy3aS GKS fAyS

(get - progids word.application) | select - object - Firstl

10



to:

(get - progid word.application) | select - object - First1

l dzi K2NR& b20SY (GKA& T dBfQDbhewas ahangedt® NA A Y | §
conform to the PowerSHeconvention of always using the singular form of

nouns even when the command may return multiple results. This convention is

used because the English language, used for all cmdlet names, is irregular in how

the pluralform ofa noun is created. Sometime#uralizing a noun just means

adding an s to the word (e.g. prodid progids), sometimes the plural and

singular forms are the same (esheep ancsheepy & 2 YSGAYSEA WSyQ Aa
Ay aidSt R->8xEn) &hd € om Heke are some more examples:

Index-> indices
formula ->formulae/formulas
automaton->automata

Given how irregular this is, it is more discoverable/predictable to always use the
singular form.

On page 422the first examplalemonstratingGet - WmiObject uses the WMI class:
Win32Reg_Add RemovePrograms

asthe class to retrieve. Unfortunatehhis class is only available eystensthat have
the SMXlient componentinstalled.(SMS Systems Management Servers asystem

management product available from Microsgft.

This class, howeveonly provides an interface to information in the registry so you can
obtain approximately the same information by doing

cd HKLM=softwaré Microsoft Windows CurrentVersiohUninstall
dir | Get-ltemPoperty -name displaynamepublisher2> $null

On page 43, there is a typo in paragraph 4:
Change:
a! a @aBveylugin (or turn on) a USB dedce

to:
al! a aswepihg in (or turn on) a USB devide

11



(0p))
Z
&

Onpage436c (G KSNB Aa | GeéeLk Ay LI NFINFLK M 6K
it should have séd & LINR LISNI & ¢ @

The line:

6C A NE thaké sBré &t the system wasopertyupdated.

should read:

CANBG f86GQa systemvagrapifipdatedéd G K &
Chapter 13

On page 444in section 13.2.2, the STRIDE explanation is missing the exptafatthe
W5Q O02YLRYSYyldY b5SyAlft 2F { SNBAOShd® ¢KS Ay

OSTRIDE is an acronym for Spoofing, Tampering, Repudiation, Information Disclosure,
and Elevation of Privilege.

Should read:

G{¢wL59 A 'y FONRBYy@&yY F2N {L2éenDkgoduke, ¢ YLISN
5SyAlf 2F {SNWAOS FyR 9tS@lLiaAazy 27F tNJ\@Afé
b2GS GKIG (KA al adémialofiS¢rvidd A R RINR WSKI 8¢ Ay Of dzZRSR
13.1.

On page450, there is a typo on the line before section 13.3The line
G ¢ S abutHow to enale scripting

should read

G ¢ S abduthdw to enable scripting

On page 452there are errors in the examples that use &etmProperty. There should
0S | aLJ OS -LoliSSivet SNRyLISGNTISRGE | Yy R Gde Ay (GKS SEI

PS (3) > Get - ItemPropert y. ExecutionPolicy

and

PS (5) > Get - ItemProperty . ExecutionPolicy

12



should read:

PS (3) > Get - ItemProperty . ExecutionPolicy

and

PS (5) > Get - ItemProperty . ExecutionPolicy

respectively.

Appendix A

On page 487the last line of section A.1r@ads:

& If 8 yo@define parameterized macros that can expand simple strings into more
O2YL) SE t28SNJ KStf SELINBaarAzyaoé

Thereshoulgd QG 10192 & YyNRP LIKS Ay afSiaé¢o

On page 489 section A.2.2, the 'where' example on this page will fail with a syntax
errord SOl dzaS G KS ydzYSNAO fAGSNIf Aa ALISOAFASR |

get - process | where { $_.VS - gt 10M } | stop - process
should read
get - process | where { $_.VS -gt10M B }| stop - process

l dzK2NXR&A b2GSY [FGS A ythelPdwBrShelReas)t 2 LIYSy G LIN
decided to change the multipliers for numeric literals from k/m/g to kb/mb/gb
(caseinsensitivg. This was done after I'd written this section and when | went

back to fix the examples | missed some. You may also encounter this problem

when running scripts that were written for the prelease version of

PowerShell.

Appendix B

Section B.6 includes a number of examples that use the PowerShell event log for
demonstrations. These examples incorrectly state that the name of the PowerShell

edSy i €23 A& at 26 SNJ K\dbdivg PowekSBefl". AgdnSthis ist K2 dzf R &
something that was changed late in the product release cycle.

13



Appendix C

Corrections for the published PowerShell grammar will be handled elsewhere.

14



Additional Topics and Discussions

Comment Syntaxin PowerShell

This appears to have been missed in the b@kmments begin with 'y dzY o SNJ & A 3y Q
(W) symbol and continue to the end of the link. K S WI Q OKIF N} OG4SNJ Ydzaid o
beginning of aokenfor it to starta commentt SN Q& |y SEFYLX S GKI G Af
this means:

PS (1) > echo hi#there
hi#there

Ly GKA& SEIFYLX ST GKS ydzyo SN aSéaylr yARL &2y AGEK Sy 2
treated asstarting of a comment. In the next example, there is a space befoee th
number sign.

PS (2) > echo hi #there
hi

b2g {KiStredbdd Bstarting a comment and the following tet rot displayed. Of
course it can be preceded by characters other thapaceand still start a commentt
can bepreceded byany statemet-terminating or expressioterminating character like
a bracket, brace or semicolon as shown in the next couple of examples:

PS (3 ) > (echo hi)#there
hi
PS (4 ) > echo hi;#there
Hi

In both of these examples, the # symbol indicates the start of a comrRerdlly, you
need to take into account whether you are in expression mode or command mode. In
command mode, as shown in the next example, the + symbol is included in the token
GKABbI G KSNBE¢ @

PS (5 ) > echo hi+#there

hi+#there

.dzi Ay SELINBEHARSR VaRSHaAAEOY (21Syod b2g (KS
comment and the overall expression results in an error.
PS (6 ) > "hi"+#there

You must provide a value expression on the right - hand side of the '+'
operator.

15



At line:1 char:6
+ "hi"+ <<<< #there

See section 2.2.3 for more information about expression mode and command mode
parsing rules.

CKS Wl Q aegyvyozf A& Ftaz2 fft26SR Ay TdzyOlAzy

PS (3) > function hi#there { "Hi there" }
PS (4) > hi#there
Hi there

The reason for allowing the # in the rdid of tokens was to make it easy to

I O02YY2RI(S LINPOARSNE (KIG dzaSR Wl ¢ | a LI NI
O2y @Sy iAaz2ylffte AyOfdRS | &L} OS o0 Spmadds (KS 0 8
to cause anyo difficulties

Passing [switch] Paramet ers between Functions

A reader asked how one can optionally pasgtchparameters when calling one
function from another function. For example, consider a funcfmm which has a

a6 AGOK LI NI YSGSoh, WawamtoaMNB Y Fdzy Ol A2y
f oo

in some caes and

foo -s
in others.

Switch parameters were designed with exactly this scenario in MinB.NS Q& K2 ¢ A
works. While witch parameters don't require argumegithey can take oné you
specify the parameter with a trailing colas in:

dir -recu rse: $true

Here's an example showirtgpw the two functionsmentionedpreviously would work.
2 S @léfibe abar function passes it'$x switch parameter to the s switchparameter

onfoo® CANERG f#BdfoEtioRSTAYS (KS

PS (77) > function foo ([switc h] $s) { "s is $s" }
PS (78) > foo -S
sis True

16



PS (79) > foo
s is False

Now definebar which will calfoo .

PS (80) > function bar ([switch] $x) { "x is $x"; foo -s:$x }
[ S & Quar vdtholutfpassing x.

PS (81) > bar
x is False
s is False

And we ge that$s emitted fromfoo is false. Now cabar again, but specify x this

time.

PS (82) > bar - X
x is True

s is True

And we see that specifyingk has causé - s to be set to true as well.

Files, Variable Notation and the Current Drive Location

After readingthe discussions opages 88 and 144, a reader had a question about files
and variable notation. Heanthe followingexample

PS (1) > $pwd.path >test.txt
PS (2) > ${c:test.txt}

C:\ Temp

PS (3) > d:

PS (4) > $pwd.path >test.txt
PS (5) > ${d:test. txt}
D:\

PS (6) > ${c:test.txt}
C:\Temp

PS (7) > pwd

Path
D:\
and asked the question:

Where @n | look at what either c: or:a¢ontains? If it is the 'current working
directory' on the c or e drive, why could | access the ${c:test.txt} even thihvegh
current working directory was e?

17



2 KI 1 Q& KheredkdBay edckfPBDrive has its own notion of current working

directory. In the variable notation, if the path after the drive specifier is a relative path,
then it will be resolved relative tde current working directory for the specified drive.
This is why{c:test.txt} still worked after doing &d to e: . If the drive is not

specified, then the current directory for the current drive is used. This works for
commands as well.

PS (8 ) >gcc:te st.txt
C:\ Temp

will look uptest.txt relative to the current directory for the C: drive.

ge test.txt

will look up test.txt relative to the current directory on the curradrive. If the current
drive is Dthen it will be equivalent to

gc d :test.txt

To see what the current location for each driveyisy canuse theGet - PSDrive
cmdlet

PS (9 )>get -psdrive -nameC,D |ft - auto

Name Provider Root CurrentLocation

C FileSystem C: \ Temp
D FileSyste m D:\

Processing Numbers Stored in a Text File

A user had a question about performing mathematical operations on a set of numbers
stored in a text fileThe core othe task wago read strings from a text filandhave

those stringsnterpreted asnumeric objects instead of string®Vhile this is easy to do in
PowerShell you need to specify whand of numbers you want them to band this is

what was causing the problenf you specifyint] , then the numbers will be rounded

to integers. If you want tam to be doubleprecision floating point numbers, then use
[double] . Let's look at a simple example. We'll assign a string containing 4 numbers

to a variable.

PS(12)>$s="123.34"

18



This string contains a mix of integer and floatpant numbers. Les split the string and
then convert each element of the resulting array into an integer:

PS (13) > [int[]] $s.Split()
1

2
3
4

We can see that because we specified] , 3.3 has been rounded down to 3. Now
let's do this again, but using[double[]] cast this time:

PS (14) > [double[]] $s.Split()
1

2

3.3

4

PS (15) >

Now 3.3 remains as 3.3 however all of the other numbers are also dpubdtésion
floats.

I dz(i K 2 NJhdesignhg FoWerShelit one pointwe had considered only

supporting a singleumeric type: double. A number of scripting languages do

this because having a single numeric type simplthedanguagend, on

modern processor architectures, integer arithmetic is not much faster than

floating point (if at all). However, as we expanderd interoperation with .NET it

became clear that this wouldn't be sufficient for all of the scenarios we wanted

to cover. We had to eventually support all of themeric types supported by

.NET because they were required to work with the various classég up the
framework.Well ¢ not quite all numeric typePowerShelViIR2 Say Qi & dzLJLJ2 NJi
the unsgned integral typesThisdecisionwas reasonable at the time because

GKS /2YY2y [Fy3dza 3S { LISOATA Odlagsks2o/ 6/ [ { 0 F
use unsigne types. 8pport for unsignechumeric typeswill be added in version

2 of PowerShell based in user requests.

And now, one last variation on this exercise: instead of an array where everything is the
same type, we want to split the string directly intoteusture with each element

converted to a distinct type. We can do this with a hashtable and multiple assignment as
shown:

PS (15) > $f = @{}

PS (16) > [int] $f.a, [int] $f.b, [double] $f.c, [int] $f.d =
$s.split()

PS (17) > $f

Name Value
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In this example, each string is converted to the desired type and then an element is
added to the hashtable to hold the converted value.

How ForEach-Object Processesits Arguments

A reader observed that irhe example on paga0l

$words | % {$h=@{}} {$h[$_] += 1}

that, athough the code worked properlyt, seemed inconsistent when reading the help
text for this cmdlet. The help text says that tHocessparameter is the onlypositional
parameter, and that it's in position ITherefoe, according to the help filesincethe

begin clause isn't positionalhe exampleshouldn't work.This led the reader to assume
that eitherthere wasanerror in the help file, or that they wermisunderstanding the
idea of positional parameters.

In fad the helpfile iscorrect the signatures are extracted from the code) however the
way it works is the tricky bit.

If you look at the signature of thérocess parameter, you'll see that, yes, it is positional
but it also takes a collection of scriptbkecand receives all remaining unbound
arguments. So, in the case of

dir | foreach {$sum=0} {$sum++} {$sum}

The-Process parameter is getting an array of three scriptblocks wherdsegin and

-End are empty. Now here's the trick.#Begin is empty andProcess has more

than two scriptblocks in the collection, then the first one is treated as the Begin
scriptblock and the second one is treated as the Process scriptblock. If Begin is specified,
but End is not and there are two scriptblocks, then the first ¢s treated as the Process
clause and the second one is the End clause. Finally, if both Begin and End are specified
then the remaining arguments will be treated as multiple Process clauses. This allows

dir | foreach {$sum=0} {$sum++} {$sum}

dir | fore ach - begin {$sum=0} {$sum++} {$sum}

dir | foreach {$sum=0} {$sum++} - end {$sum}

dir | foreach - begin {$sum=0} {$sum-++} - end {$sum}
and

20



dir | foreach - begin {$sum=0} - process {$sum++} - end {$sum}
to all work as expected.

I dz K2 N & b 2 (S YgtheRokHach - Gbped drvn8lef Weh v
consideredrying to explain all of this but on reflection, we decidadt we

were probably better off *not* trying to document the details since it required a
complicated solution to achieve a simple experier’cés Q NB sideih@this

and will probably update the documentation to include the detailed explanation.

Where-Object and GetContent's zReadCountParameter

A reader had a question about how Get? vy (i SRe&dCdunt parameter actually

works. He was trying to use Mdre-Object to filter the output of GeContent where the
read count was greater than one and it appeared that some objects were being skipped

| SNBE Q& ¢ KI Uinfodunaiel thet ReadCgumdt parametdras a very confusing

name.From thePowerSheluda SN & LISNBELISOGABST Al Kla y20KAy

it effectively does is control the number for records *written* to the next pipeline
element. The fdbwing examples illustrate this. The ftkst.txt is a simple text file

that contains 10 lines2 S Qf f FdzaaSh {OKj&t cmdlet(through its alias¥p

G2 O2dzyd G(GKS tSy3dkK 2F SIOK 202S00G o0SAy
O2yadNHzOG G2 3IdadA N yaGSS GKFEG 6SQNB |t gl @&
with ¢readcountvarying from 1 to 4.

PS (119) >  gc test.txt - ReadCount 1 | % { @($_).count } | select -fir1
llDS (120) >  gc test.txt - ReadCount 2 | % { @($_).count } | select -fir1
IZDS (121) >  gc test.txt - ReadCount 3 | % { @($_).count } | select -fir1
28 (122) > gc test.txt - ReadCount 4 | % { @($_).count } | select -fir1
4

In each case whereReadCount is greater than 1the variable$_ is set to a collection
of objects where the object count of that collection is equivalent to the value specified

3
a

LI &
i NE

by-ReadCount. T4 Ay 3 | y2{iKSN) SEI YQufed GhrodgBiflias dza S C2 N

P to filter the pipeline:
PS (127) > gc te st.txt -read 5| ?{$_ -like'  *}|%{$_.count}

5
5
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We can see that the filter result containédo cdlections of 5 objects eaahritten to
the pipeline foratoth 2 F wmn 2 0 2 SKpiEack - Gbpd &n8theifa dza S
statement to filter the list:

PS (128) > (gc test.tx t -read 10| % {if ($_ -match'. ) {$_}}|
>>> Measure - Object).count
>>>

10

This time wesee acountof tenbecause the alue of$_ in the ForEach - Object
cmdlet is unraveled whenMk G 6 Sy G2 GKS 2dzi Lidzi fidallLlS® ! yR VY
example:

PS (130) > (gc test.txt -read 4 | %{$_}|?{$_ - like *a*'} |
>>> Measure - Object).count
>>>

10

| SNBE 6SQ@S A yrorEath -SORjeck yE@nmah# belveen the gc and the
Where- Object which simply unravels the collections in $_ and scagainsee a
count of 10.

| dz(il KENDSEY | SNBEQa (KS IGftyGodtdny RSOK A ¥ I8 NRREER Y
perspective, it actually *is* doing a readl-oReadCount objects from the

provider.Get - Content reads- ReadCount objects then writes them as a

single object to the pipeline instead of unraveling them. (I suspect that this is

I OGdzZ- tt& | o6dAaA GKIFGQa Gdz2NYSR Ayid2 | FSIad
sense to the developer and absolutely no sense to the user. This is why

developers always have be aware othe use@ LISNAR LISOG A PSS SOSy A ¥
preciselymatch the implementation details.

In summary, wheneverReadCount is set to a value greatehan 1 for performance
reasonsand these collections are sent through the pipelinéNbere- Object |, the
user has to take extra steps to deal with unraveling the batched collections of objects.

Value Types, Reference Types, Variables and [ref]

Inthiss® A2y 6SQft O20SNJ 42YS 2F (KS RSSLI RSGI A
scripts and function in PowerShell.

PowerShell inheritthe semantics ofNETtypes. This means thaeference types like
arrays and collections are passed by reference and vapestijke numbers are passed
by value.Passing an object by reference means that a pointer to the object is passed
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instead of a copy of the value of the object. Passing by value means that a copy of the
object is passed. So what are the implications of thr PowerShell?

The default collection type in Powdr8l is[object([]] which has immutabléor

fixed) length. This means than order to add an element to the array, you have to copy
the old valueanto new array that is large enough to hold the réss@ection 3.2.4 in the
book goes into these issues in some detail. As long as you stick to arrays, you should
rarely be surprised by how things work. However, then you get into working with
collections that have mutable length lik8ystem.Collections.Ar rayList]

you may find some surprises. If you use Aaxl() methodon this type to add an

element to the collectionthe collection itself is changed instead of a new one being

created.This means that all of the thingisat reference the collection wille® the

change¢ KSNB | NSy Qi Ylye LJXIFO0Sa Ay t2gSNIKStft ¢
the$error @+ NAIF o6ofS Aa 2yS &adzOK Ol$arbrdinkarbthe: 2 dz G NB
GFNRAFO6fSE Fff @2dzQNBE R2Ay 3 A dtcobtbiddbkoi Ay3d I ySé
@2dzOQNBE aal gSRe¢ O2ftt SOGA2y gAtt | Oldzrftte O2yi
enough to create a copy of the contents of objects of this typeeeasiestway to

guarantee a copy of an enumerable collection is to\Wsdée - Object as $iown in

the following examples:

PS (142) > $a = 1,2,3 # set up the original object

PS (143) > $b = $a # $b gets a reference to the collection in $a

PS (144) > $c = $a | Write - Output # $c gets a copy

PS (145) > $a[1] = "Hello" # change the second element i n $a
PS (146) > "$a" # now look at the contents of $a

1 Hello 3

PS (147) > "$b" # $b has also been change since it has a reference

1 Hello 3

PS (148) > "$c" # but $c has not because it contains a copy of $a

123

b2¢g GKIFIG 6SQNBE G f OERS | D 8 d@farenvBidhesADS dz2 6 2 S
reference (ofref] ) variable is not the same as a reference type. A reference variable

is one that has a pointer to another variable instead of a value.
This isanother complexity thatvas introduced intd®owerShelto allow for
interoperation with .NET and (especially) COM.

When calling a script, function or method, passing a variable as
[ref] $a
passes a reference to the variable itself, not the value of the variable (which may in

turn, be a value or refrence type.) This is shown in the following example. First we
define a function that takes a variable reference as an argument:
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function foo ([ref] $v) { [string] $v.value ; $v.value = "Scalar" }

This function emits the original value of the varigldied thenchanges it to the string
"Scalar".

Now set the variabl&orig and then save a reference to the value assigne$iciog
in $copy .

PS (157) > $orig = 1,2,3
PS (158) > $copy = $orig # $copy contains a reference to $origds value

And call the fundgbn foo passing in a reference tecopy .

PS (159) > foo ([ref] $copy)
123

This prints out the value of argument variable asdeéined it previouslyand then
changes the variable, but not the collection referenced by the variable:

PS (160) > "$copy"
Scalar

So we see that the variable has, indeed, changed:

PS (161) > "$orig"
123

however the original variable has not.
We hadn't originally planned on having [ref] variables in PowerShell but they turned out
to be necessary in order to use some CQOM aNET APIs. They are however, difficult to

understand, even for fullime developers. In fact, the .NET guidelines discourage
creating APIs that use bgference arguments for this reason.

Variable Objects and Constrained Variables

b2g f Si Qe ddditidnpl topids ordivariables. Like everything else in PowerShell,
variables themselves are objects. You can retrieve the variable object (as opposed to the
variable value) using the G#tariable cmdletCA N&E G ¢S Qf f S$RISTFAY S | O NA

PS(1)>%$va r=12
b2g fSGQa NBUGNASOS Al FYyR 4SS gKIFG GKS @I NRI
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PS (2) > get - variable var | fl *

Name Jvar
Description :
Value 112

Options  : None
Attributes : {}

We can see that it contains the variable value, batlso contains the variables name as
well as some other characteristics. Of course the curious user will wonder if one can
rename a variable by assigning to the name property:

PS (4) > (get - variable var).value = 10
PS (5) > $var
10

dzii @ 2c¢de (i @kagiaRiyi property maintained by the PowerShell runtime. You can
however, change the value of the variable:

PS (8) > (get - variable var).value = 10
PS (9) > $var
10

Another thing you can do with variables is ammhstraintsto them. Constraints limit the

set of possible valid values that can be assigned to a variable. We already know how

add type constraints to a variable, but you can also add addition constraints as well. For
example, you can add a constraint that limits the range of values that casdigned to

a variable Unfortunately, in version 1 of PowerShell, this is a bit tricky tacdoK SNBE A &y Qi
Fye alLSOAlf aeyidlE G2 R2 (GKAa tA1S GKSNB A&
to doit. First we need to create a constraint object:

PS (6) > $ra = new - object *
>> System.Management.Automation.ValidateRangeA ttribute 5,10
>>

This gives us a constraint object that can be used to limit the values of a variable to the
range 5..10. (These validation attributes are documented in the PowerShél

available ahttp://msdn.microsoft.com) Next, we have to add this attribute to the list

of attributes attached to the variable:

PS (7) > (get - variable var).attributes.add($ra)

Nowf S Qa @S N@nHRddediil KI G AdQa

(@]}
w

PS (8) > get - variable var | fl *
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http://msdn.microsoft.com/

Name s var

Description :

Value 110

Options  : None

Attributes : {System.Management.Automation.ValidateRangeAttribute}

4 GK
58 6 NE

No

2§ Oly &asSs fAad F L Gadedwhded Sa y295 C
KIFILILISya 6K Ly Faaiaday | @GFENARF6ES GKI

[t
&T’U))

PS (9) > $var=3

Cannot validate because of invalid value (3) for variable var.
At line:1 char:5

+ $var <<<< =3

As expected, we get an error message indicating thawtiee is out of range. But a
valid value

PS (10) > $var =7

PS (11) > $var
7

siAff 62NJ]a LINRPLSNIeo CAylrftftes tSdiQa 2271 0

PS (12) > (get - variable var).options
None

At this point, there are no variable options associated with théivaro f S® [ SG Q& aSi
GNBI R2yfeé¢ 2LIGA2YY

PS (13) > (get - variable var).options = "readonly"
YR @SNATFeEe (GKFdG AdGQa oSSy asSiay

PS (14) > (get - variable var).options
ReadOnly

tKIFa a2 tSGidQa GNB FyR OKFIy3aS GKS @FftdzS 2F (K

PS (15)>  $var=13

Cannot overwrite variable var because it is read - only or constant.
At line:1 char:6

+ $var <<<< =13

PS (16) >

and this fails as it should-or more information on the options that can be set on a
variable, refer tahe help content for SeVariable
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Get- Help -full Set - Variable

Summary

This concludes the errata and updates for Windows PowerShell in Action as of July 2007.
As additional issues come ggerrors, questions, or suggestions this document will be
updated to contain the additional material.
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