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Delphi Tutorial — Step-by-Step
Windows Shell Extension — Icon Overlay

Scope
This is a Delphi tutorial for implementation of a Windows R
Shell (Explorer) Extension in form of an Icon Overlay, which .“|— 75 ' : _

allows the display of a small graphical indication to the user e 5 ="

e . . Curent Show/ Options
pane ‘) petats view~  hide~ -

if a file meets a certain condition. The figure to the right

5

shows the overlay of a stamp symbol for all .log and .txt files. TR < Sheb. 3 O7-MyloonQuer..  v|©)
. . 07 - MylconOver ~
Although the conditions to display the overlay or not canbe | Clasifyt Contes =
programmed very detailed and is not only dependent onthe ' ™ = ( (
. . . . . . . | @ OneDrive
file-name extension, the overlay-icon is very limited ... it , New Doc NewLog New Toxt
= This PC v Document.doc Documentlog Document.txt
cannot be changed dynamically & ... in other words “only {_ 21items 1 item selected O bytes

one icon per icon-overlay.

The tutorial provides a full step-by-step guide building a Delphi project from scratch to achieve the
additional context menu functionality on a Windows Explorer, as shown on the figure.

Background
A Windows Shell Extension is expanding the function of the Windows Explorer and adds additional
functionality, like a context menu when right-clicking on a file or a selection of files.

This tutorial provides a step-by-step (idiot) guide with screenshots and code snippets you can copy
and paste.

Prerequisite
You need a Delphi Compiler - for this project | used Delphi 10 Seattle.

You need Windows Operating System.

Familiarise with the Tutorial - Delphi - Shell Extension - Context Menu Part 1

Consider using a context menu for registering and unregistering DLLs:
https://ugarbe.de/useful/25-shell-extension-register-server-regsvr32

Feedback- Help
Friendly feedback is always welcome: delphi@ugarbe.de

What will you Learn
- Delphi
- Active-X COM Object
- Register DLL
- Shell Extension Context Menu
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Create an Active-X COM Object
Lets go for it — start your Delphi IDE.

Create an Active-X Library

H Delphi 10 Seattl
File -> New -> Other © Dl 10 cate
File Edit Search View Refactor Project Run Component Tools Wind
New ? |™® VCL Forms Application - Delphi
4F® open.. B Multi-Device Application - Delphi
[ Open Project.. cir+F11  |@ Package - Delphi
Open From Version Control... i VCL Form - Delphi
o ’ Multi-Device Form - Delphi
B save Ctrl+S |4 Unit - Delphi
Save As... §
= ‘] Other...
m'_‘g Save Project As...
B saveal shift+Ctri+s O
=% Close 1
= Close Al Projects
Use Unit. Alt+F11
& Use uni @ Creat¢
¥ Print...
Bﬂ Create
Bl e RO
ActiveX -> ActiveX Library @ New liems
v {7 Delphi Projects O search
] ActiveX
{771 Add-in Express VCL
] Delphi Files % &
~ ] DUnitX ActiveX Type Library
£ Intraweb Library
{7 Multi-Device Projects
{1 WebBroker
{1 WebServices
~1 Windows extension
{T] Other Files
£ Unit Test
{7 Web Documents

-> a project is created.

Rename the Attribute Name from Projectl to your plugin ~ # welome rage 5 projects ¥ projectiel

i i ) 2oL S - DH B
name with the _Library. For instance to: PRl | Atutes uses | Fage

Name: ‘Mylcm&veﬂuv;bﬂrv{

MylconOverlay_Library:

GUID: | {C112895F-4F7A-4F 1C-9154-3E7F0844390C)

Version: | 1.0

Note the GUID will be different in your code, as this is a -

global unique identifier. - .

Help Context:

Help String Context:

Help String DLL:

Help Fie: [

-> Save -> Mylconoverlay—lera ry'rldl File name: “MylconOverIay_Library.ridI |

Save as type: ActiveX RIDL files (*.ridl)

-> Save All -> GRSV iconOverlay Library TLB pas File name: | MylconOverlay

Save as type: | Delphi unit (*.pas) Save as type: Delphi projects (*.dproj)
To save the unit and the project.
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The project should look like this:

Add a COM Object

e —
SECICEE

SEE| =B B2
File
s ProjectGroup1
215 MylconOverlay.dil
&% Build Configurations (Debug)
5 Target Platforms (Win32)
4% MylconOverlay_Library.ridl

-> File -> New -> Other -> ActiveX -> COM

@ New Items

Object

-> give the CoClass Name to: MylconOverlay

The rest should be fine

There will be a new unit: Unitl

Open Unitl and save it as: MylconOverlay_Code

Ip Search

ActiveX
) Add-in Express VCL q m
{] Delphi Fies m %
{7 DUnitx Active Form  Active Server ActiveX ActiveX Automation ~ COM Object
{7 Intraweb Object Control Library
£ Multi-Device Projects
Tt e w @
] WebServices
£ Windows extension COM+Event  COM+  Property Page
o Object Subscripti...
COM Object Wizard X
COM Object
Use the New COM Object wizard to add a simple COM object to any project.
CoClass Name: [My1conoveriayl |
Threading Model | Apartment v
Instancing: | Multiple Instance N
Interface: [Mylconoverlay
Options
[MMark interface Oleautomation
Implement existing interface
Mindude type ibrary
[Coc ][ omn [ [ v

2-{7] MylconOverlay.dll

°¢- Build Configurations (Debug)
‘ = Target Platforms (Win32)

&% MylconOverlay_Library.ridl
MylconOverlay_Library_TLB.pas
“[3 unit1.pas

Save as type: Delphi unit (*.pas)
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Result of COM Object Creation
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Switch to the MylconOverlay_Code. The unit code looks

like this:

FREEWARE
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jnit MyIconOverlay Code;

SWARN SYMBOL PLATFORM OFF

interface

uses
Windows, ActiveX, Classes, ComObj, MylconOverlay Library TLB, StdVel

type
TMyIconOverlay = class(TTypedComObject, IMyIconOverlay]
protected
end;

implementation
uses ComServ;
initialization
TTypedComObjectFactory.Create (ComServer, TMyIconOverlay, Class_MyIconOverlay,

ciMultilnstance, tmApartment);
end.
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Build the Code for the Shell Extension
Create an ObjectFactory for initialising the COM Object

Now we adopt the code to write the unit MyIconOverlay_Code;
initialisation handler which must register our {SWARN SYMBOL_PLATFORM OFF}
COM obiject (the Class we defined: interface

Class_MylconQOverlay) and add a procedure to uses

Windows, ActiveX, Classes, ComObj, MyIconOverlay Library TLB, Stdvcl;
registry keys in the Windows Registry to make eype

TMyIconOverlay = class(TTypedComObject, IMyIconOverlay)

the shell extension known to the Explorer. protected
end;
FOr thls we deﬁne a hew type TMyIconOverlay Factory = class (TComObjectFactory)
public
TMy|c0nOver|ay Factory with an procedure UpdateRegistry (Register: Boolean); override;
- end;
UpdateRegistry procedure and adopt the code _ _
implementation
in the initializsation section to create and )
uses ComServ;
instance of the COM object. Lets also add a initialization
finalization section for later. e ey o Twteenovertay, Class Hyleonovertay,

finalization

Here the code for copy pasting:

end.

Declare the Shell Extension Interfaces

Now we tackle the type definition of TMylconOverlay to provide the interfaces required for a shell
extension. Pending which kind of extension you wish to implement different interfaces need to be
provided. The Icon Overlay extension requires:

class(TComObject, IShelllconOverlayldentifier)

We need to add the shlObj in the uses

. . Windows, ActiveX, Classes, ComObj, MyIconOverlay Library TLB, StdvVcl, ShlObj;
uses clause, which defines the

s . type

ISheIIIconOverlayIdentlﬁer, WhICh TMyIconOverlay = class(TComObject, IShellIconOverlayIdentifier)
requires 3 specific procedures private
being provided by the object. For public '

function IsMemberOf (pwszPath: LPCWSTR; dwAttrib: DWORD) : HResult; stdecall;
n]oreinfo or]there query the function GetOverlayInfo(pwszIconFile: LPWSTR; cchMax: Integer; var pIndex:

. Integer; var pdwFlags: DWORD): HResult; stdecall;
Microsoft Webpages. function GetPriority(out pPriority: Integer): HResult; stdcall;
end;

Remember that the Icon Overlay

shell extension can only provide a specific (one) icon overay to a file-icon or not. If a file in Explorer is
displayed with that overlay icon is decided in the IsMemberOf function. GetOverlayInfo links to the
icon which will be the overlay and GetPriority can set a priority value, should there my multiple
overlays for the same file.
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Adjust Delphi Compiler Options
Before compiling the code adjust the Target Platform to Win64 which
is the 64-bit code which most of the Windows installations require

-6 |R E

today. SCEE SR B
File
. . . L ProjectGroup1
-> right click on Target Platforms (Win32) -> Add Platform 5571 MyShellExt.dll

: ++- %% Build Configurations (Debug)

-> select 64-bit Windows

A proposed adjustment is the location where Delphi @ :
stores the complied code, the MyShellExt.dll in our g

Hints and Warnings

case. This step is not important and is purely to | B e

o N v -Resource Compiler
support my Style of wo rklng = 1 Md&é:::::esand Conditionais
Application
. . Verson Info
-> Project -> Options v Packages
| Runtime Packages
+ Debugger
Symbol Tables
Environment Block

Then you can change the Output Directory and Unit @
'| ~ Delphi Compiler
Output Directory entries to .\ o
6:“3‘-.:/.:"

After this the .dll will be created in the same directory as eccomien e Cordrs
Build Events
Application

where the project is saved. (otherwise the .dll will be in e

~ Packages

sub-directories — this ). | nerodios
| Symbol Tables
Environment Block
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= Targgt Dlatforme AMin2o)
g Add Platform...

& Myq

~[Z] MyShellEx
- [3) MyShellex
Select a platform:
| 64-bit Windows ~
| A Make the selected platform active
(o] o
Target: | Debug configuration - 64-bit Windows platform v Apply... save...
#/|Conditional defines DEBUG &
#|DCP output directory
#|Output directory -\$(Platform)\$(Config)
#)|Package output directory
+lSearch path
#|Unit aliases

#|Unit output directory

[Unit scope names
lUse MSBuid externally to compile

-\$(Platform)\$(Config)
Winapi;System. Win;Data. Win;Datasnap. Win; Web. Wir

[ faise

Terget: | Debug configuration - 64-bit Windows platform ~ Apply... Save...

# Conditional defines

# DCP output directory

& Output directory
|Package output directory

Search path

) |Unit siases
 |Unit output directory

+ Unst scope names

# Use MSBuid externally to compie

DEBUG

A\

A
Winapi; System. Win;Data, Win;Datasnap. Win; Web. Wi
faise d
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Prepare the Interface Functions Implementation for Compiler Test

Now we prepare the implementation

implementaﬁon Ofa” uses ComServ, Registry, SysUtils;

fUnCtionS WhICh have been function TMyIconOverlay.IsMemberOf (pwszPath: LPCWSTR; dwAttrib: DWORD): HResult;
defined for the defined 2 begin

types: TMylconOverlay and ] .
function TMyIconOverlay.GetOverlayInfo(pwszIconFile: LPWSTR; cchMax: Integer; var
TMyIconOverlay Factory, pIndex: Integer; var pdwFlags: DWORD): HResult;
- begin
end;

After this step we should be
. function TMyIconOverlay.GetPriority(out pPriority: Integer): HResult;
able to compile the code and | pegin

. . d;
receive the .dll in the code en
dlreCtory' procedure TMylconOverlay Factory.UpdateRegistry (Register: Boolean) ;
begin
Please ensure this works. end;

There will be warnings but
there must be no errors.

Add the functional code

To see that we are on the right track we need to provide code to the following 2 functions: we need
to update the registry, so the Explorer knows which object is serving an Explorer event —in our case a
right mouse click.

Registry Entries for Context Menu Handlers

First we link our shell extension class (Class_MylconOverlay) to the icon overlay handlers. This is
done through the registry with this code. When later we will register our .dll this procedure is called
with the value True, if we unregister it will be called with the value False.

procedure TMylIconOverlay Factory.UpdateRegistry (Register: Boolean);
var
Reg: TRegistry;
begin
inherited UpdateRegistry (Register);
Reg := TRegistry.Create;
Reg.RootKey := HKEY LOCAL_MACHINE;
try
if Register then
if Reg.OpenKey('\SOFTWARE\Microsoft\Windows\CurrentVersion\Explorer\She conOverlayIdentifiers\MyIconOverlay', True) then
Reg.WriteString('', GUIDToString(Class_MyIconOverlay)) ;
if not Register then
if Reg.OpenKey('\SO
Reg.DeleteKey ('
finally
Reg.CloseKey;
Reg.Free;
end;
end;

yverlay', False) then
Overlay');

If Register the registry key is created and under the default value the GUID (Globally Unique
Identifier) to our object is provided. If Register is false the key will be deleted from the Registry.
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Decide if the Icon Overview is Displayed

Now we provide the most important code to decide if the overlay icon is displayed or not. Whenever
explorer is to display an icon for a file our IsMemberOf function is called. If we return the result
S_OK, the overlay-icon will be shown, if we return S_FALSE then the overlay-icon is not shown. The
below example will display the overlay icon for all files ending with ‘txt’ and all files starting with the
character ‘z’. (Note: textfiles and files ending with “txt’ is not the same — although “txt’ files are
textfiles also “TXT’ files are textfiles, which this examples will not catch).

pWSZPath prOVideS a pOinter to the fu” function TMyIconOverlay.IsMemberOf (pwszPath: LPCWSTR; dwAttrib: DWORD) :
. HResult;
full path and name of the file. We can var
convert this easy to a string holding the begin el string
3 . H . R 1t := S FALSE; // default n verlay-icon displa

full file name, IndUdlng its path The fii‘iFileNamg := pwszPath; /j cznier; Fci)'gn:ﬂe ancgath Lg 2'%/7”‘”19
code then examines this string to either if fullFileName.EndsWith('.t«<t') then L

Result := S_OK; // al .txt files with overlay-icon
leave the Result at S FALSE' or for the 2 if extractFileName (fullFileName).StartsWith('z') then

L. . _ . , . Result := S_OK; // all files starting with z, with overlay-icon
conditions, ending with “txt’ or starting end;
with ‘2, returning S_OK.
Of coarse the IsMemberOf function can also read the file or make any other checks to trigger the
result. But remember Explorer will trigger this function for each file before displaying it!! Slow code
in this function will slow down Explorer.
Set the Icon Overlay-Icon
The GetOverlaylnfo function is to provide the full path to the Overlay-Icon. There are 2 ways of doing
this, either providing the icon-file, or providing a container file (e.g. a .dll) and the index of the icon
to be used. | was not able to make the code running using the container file — if you identify a way,
please contact under delphi@ugarbe.de. So in this example we will provide a single icon-file, by
casting the name to the pwszlconFile variable — set the highlighted PATH to your directory. The icon
file should be small, e.g. 16x16 pixels.
Important Note: this function is only called once, when Explorer starts or restarts. So any dynamic
use to specify different overlay icons will not work! Also, when we register or un-register our DLL
later, we need to enforce Explorer restarts to see the desired effects (more details further down).
Set Overlay Priority
In Explorer up to 15 overlay handlers can be impleted. If there is conflict Explorer will first try to
resolve by comparing priority values each overlay handler can set. Values between 0 (highest
priority) to 100 (lowest priority) can be set.
The priority Value is set by the GetPriOI'ity function TMyIconOverlay.GetPriority(out pPriority: Integer): HResult;
. . . begi
function. In this example we set to highest eg;?iority := 0; // highest priority
. . Result := S OK;
priority. end; -
We are done & - lets test the code.
TLP:WHITE
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First testing of code

Now is the time to test and validate that our code works &
In principle there are 3 steps: Compile, register the DLL, make Explorer aware of the DLL.

Compile Code
Compile the code and ensure there are no errors. After compilation your project directory should
have the MylconOverlay.dll file.

Register the DLL

There are many was of doing this. For the beginning just use the command line interface. Although
this is quite cumbersome after a while, you need to know the basiscs (there are many articles in the
web):

-> open CMD with administrator privileges! ¢& Administrator: Command Prom
... and go to the directory of your project.

25/68/2024
. . . : 25/88/2024 <DIR> oo

When you list the directory (dir) you will I ey T e

find our MylconOverlay.dll file. 10/06/2024 1.156 icon2.ico

25/08/2624 12.949.73& MyIconOverlay.dll
Ensure the command prompt runs in Administrator mode (top of screenshot).

Now you can register the dll with the following command:

regsvr32 MylconOverlay.dll RegSvia2 x

The registration will be confirmed of being successful. 0 DilRegisterServer in

CiUsers\uli\Documents\Embarcadero\Studio\Projects\Test\Shel
IExt\07 - MylconOverlay\MylconOverlay.dll succeeded.

Note: at this moment the overlay is very likely not
visible in Explorer.

Tip: if you work regulary with Shell Exentsions or .DLLs you could use the freeware tool, RegSvr,
which is a Shell Extension allowing registration and de-registration through Explorer’s context menu
(right click): https://ugarbe.de/useful/25-shell-extension-register-server-regsvr32
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Restart Explorer
In order to activate our overlay handler we need to restart Explorer. Although there are many ways of
doing this, | recommend to use the Task Manager for this.

Start the Task Manager. You can let it run in the background during the testing activities.

Close all all Explorer windows you might have open thought the Windows GUI.

Go to Task Manager and find the Windows Explorer process | ™"
—you might have to refresh the window by pressing F5. The | 7o fwfemne ssphsan st e et senis
» . . . : 5% 62% 12%
Windows Explorer process is likely in the lower part of the - ooy | e e
Task Manager listed processes. Bl RejsiaNe]  owmx
BT Windows Log-on Application 0% 07 M8 0MB/s
Fewer details
Right click on the icon and select Restart. + Windows Explorer s
esta
[®7 Windows Log-on Applica End task
8 Windows Session Manag Resource values >
F®El \AfimAmvism Comet 1 lm Amemlin prOVide fQEdbaCk
If you open now an Explorer window and look on a file
which ends with .txt, or starts with a z, then you should ( (
see the icon-overlay &
New Text New Text yNew Log z zNew Doc z
Document (2).txt Document.txt Document.log Document.doc

Disable the Shell Extension

If you want to change anything on the Shell Extension, the shell extension needs to be un-registered
and Explorer needs to be restarted. Otherwise you cannot delete the DLL file, nor can you compile a
new version.

On the command line (CMD) in admin mode, go the directory where the DLL file is stored. Use the
command:

regsvr32 -u MylconOverlay.dll
Afterwards close all Explorer windows and restart Explorer through the Task Manager.

In most cases you should be able to remove or overwrite the MylconOverlay.dll file. Note: sometimes
Windows is still not allowing the removal, try restart Explorer a further time — as last resort, restart
Windows.

Tip: if you use the freeware tool,
https://ugarbe.de/useful/25-shell-extension-register-server-regsvr32, you can configure it to

automatically restart Explorer when unregistering a DLL file. It will also open Explorer at the path
where the DLL was unregistered.
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