OLE: Object Linking and Embedding

You will need to have installed on your computer Equation Editor and Paint (or other graphics viewer with the capability of interconverting bmp, jpg and gif graphics files). The programs you need might have been installed with MS Office. IrfanView is a good graphics viewer. If Equation Editor is installed, you'll most likely find it in a subdirectory in: 


C:\Program Files\Common Files\Microsoft Shared\

If it is not installed, install it from your MS Office installation CD. 
You should also download and install DS Visualizer and ChemSketch, both freeware programs. (See the section on Courseware on the main Chem 350 website.)

In addition to reading this document in hardcopy, you may also need to look at the electronic file (download from the on-line Manual) to see color and editing capability differences. 

An object is almost anything you can create as an electronic file or part of a file -- a chart, graphic, slide, sound file, video, document, etc. The three methods of sharing object information among applications are pasting, embedding and linking. For example, graphics, equations, active tables, and links to other programs are all easily inserted from one application into another, especially among Microsoft Office applications.

Almost everyone uses the copy (^C) and paste (^V) functions in a Windows document. Most often, text or graphics from one part of the document, or another document, (source) is copied and pasted in another (destination) document. The copying procedure puts the selected contents on the Clipboard; the pasting procedure places a copy of the Clipboard contents into the destination document. You can achieve the same results using “Drag and Drop” in some applications. Copying (or cutting) and pasting is routine when the pasted object is created and embedded in the same document or when the same application is used to create both the copied and pasted objects.

Linking and embedding give you more control over editing the newly incorporated objects when the source and destination applications are different. 

You have already learned about hyperlinking in an HTML document. That is a different, but related, meaning of linking. 

When you read a document that has objects linked or embedded the objects appear identical regardless of the method used to put them there. The difference between them is where the object data is stored:
· both embedded and linked objects can be newly created in a source application before inserting in the destination; or 
· the object can be inserted from a file that was previously created by the source application. 

Embedding information involves inserting an object created from a source application (such as ChemSketch) into a destination document (such as Word). The object is wholly contained in the destination document together with information about the application that created it. Thus, the object can be edited by clicking on the object, which then causes the source application (the one that first created the object) to open as a window inside the destination application. If the object came from an existing file, editing the embedded file with the source application inside the destination application will not change the information in the source file. Likewise, if the source file is changed in the source application, the changes are not reflected in the destination object. 

When linking information, the process of inserting an object is the same as with embedding except that a connection is retained between the source and destination documents. If the object is changed by opening and editing it in the source application, the information is automatically updated in the destination file. The information remains in the source file and is only "linked" in the destination file. This is very similar to what happens when the IMG SRC tag is used in an htm document: if the image is changed in the source file, the result is visible in the web document.
Embedding Objects

New Objects

From the destination program’s menu bar, choose Insert | Object…| Create New. (In some programs you might find it in Edit | Insert object….). [MS Word 2007: Insert tab | Text box | Object]
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In the scroll box you'll see a list of the programs installed on your PC. Notice that some of the objects these programs create or display are quite varied: images, sound, movies, charts, etc. Choosing one of these applications opens up a small window in the destination document with the menu and tool bars of the chosen source application. You can create an object using the source application within the destination program. 

After you are through creating the new object, either a) click outside the object’s frame or b) choose File | Exit and Return to Document from the object’s menu bar. Which of these you use depends on the source document capability.

After an object is inserted in the destination document, double-clicking on the now-embedded object again opens the source program that created it in the current window so you can edit the object using the source application tools. 


[image: image2.wmf]
Equation Editor


[image: image3.wmf]This is an example using Equation Editor, one of the MS Office Tools. Place the cursor where you want to insert an equation in a destination document. Choose Microsoft Equation from the list of applications you see from the Insert Object… menu choices as in the above paragraph (if you don't see it, install it from your MS Office CD). You'll see a pop-up Equation tool bar, the Word menu bar changes to the Equation Editor menu bar and an Equation Editor box opens in the destination document. 
You can type inside the dotted box on the document page but don't click outside the box or else Equation Editor closes. When you click on a pane in the Equation window, you'll see a drop-down menu of expanded choices of symbols. Build the equation by selecting symbols and typing variables and numbers. From the top row of the Equation toolbar, you can choose from more than 150 mathematical symbols. Try to reproduce some of the sub- and superscripts you see below. It takes a while to get used to the features. The best way to learn Equation Editor is to practice using it. 
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 EMBED Equation.3  [image: image6.wmf]
If you need help, click Equation Editor Help Topics on the Help menu. 

To return to the destination document, click anywhere inside the document and outside the equation frame. (If ChemSketch is the destination document, choose View | Toolbar after Equation Editor opens. Choose File | Exit and Return… when you are finished.)

You can move the equation around and resize it just as you do any object. (See section on Formatting an Object.)
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If you want to edit the equation, double-click on the equation or select it and choose Edit | Object from the menu bar (MSO 2003) or right-click and choose Equation Object | Edit from the popup menu (MSO 2007). Practice doing this with the equation that is embedded above. 

Word Document
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To edit the inserted document, double-click on the text. (When you do that, notice that the equation is embedded in the embedded text.) You can also save the embedded text separately just as you would a normal document. It is saved outside of the destination document it is embedded in. (Confirm in the embedded paragraph above that the equation is embedded within it.)
To leave the embedded text and return to this document, choose Close & Return to document from the Microsoft Office Button (MSO 2007) [image: image8.png]



ChemSketch
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Choosing to Insert a new ChemSketch object opens the ChemSketch program if it is installed on your computer. Notice in the CS title bar it says "Object in MS Word" (if the destination is a Word document). Draw in the CS application. When you are ready to embed the object in the destination, choose Close and Return. 
If you want to edit the embedded CS object, double click the object to open the CS application. You do not need to save the original drawing as a file in order to edit it later. Click on the drawing object to the right to practice.
DS Visualizer
[DS Visualizer does not show as a choice of objects. Objects can only be embedded as bitmaps created in DSV.]
Excel

You would probably choose to open Excel and create a spreadsheet and graph in the application first. You can then either use Paste Special or embedding Objects from Files, below, to embed the Excel object. However, you can create a new Excel object just as is done for other application objects. 
Paste Special is an alternative to inserting a newly created object.

Open the source file (or create a new file), select the object you want to embed (or Edit | Select All), then choose Edit | Copy. In the destination file, choose Edit | Paste Special… and then choose the source application object from the dialog box. The object is embedded. (There might be a lot of choices.) Paste itself might work as well, but sometimes Paste Special offers choices that might be desirable.[MS Word 2007: Home Tab | Paste | Paste Special]

Objects from Files

If you have a pre-existing file object, you can embed it. There are two ways to do this. Which of them you use may depend on your preference, or, in some cases, on the limitations of the source application to export data to the destination. You will need to experiment with your non-Office applications to find out how objects can be embedded from files. If you use Office XP, an OLE-incompatible file will be embedded as an icon. MSO 2007 is more difficult to work with.
Choose Insert | Object… | Create from File. Type the name or browse to the file you want to insert. In general, you can insert the output of any Windows program. Exceptions are embedding from many graphics programs and ChemSketch where the embedded file appears as an icon. 
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The object at right was originally created as part of a file in PowerPoint. It has been edited for size in this Word document. 
Double-clicking on the object should open the object as a slide in a PowerPoint presentation. If the PowerPoint file has more than one slide, the entire presentation can be viewed. 

To edit the PowerPoint presentation, right-click the object and choose Presentation Object, then choose Open (to open PP) or Edit (to edit in Word using PP tools). 
Excel document
The text object below is part of an existing Excel file that has been embedded here. The method used to control the amount of space occupied by the embedded object is to Copy part of the spreadsheet in Excel and then Paste Special into this document. 
If you want to resize the embedded object, do it after double-clicking and opening the source application for the object – don’t resize the object within the destination file. Try the two different methods on the spreadsheet object below to see the difference. 
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All of these embedded objects are part of the destination file (here) and any editing changes you make are reflected only here, in the destination file. Double-click on the text object to see a new Excel window open. Note what appears in the Excel title bar. Change the appearance of the text object, then choose File | Close & Return…
Inserting Document Files into Word

Inserting a Word document object, either created new in the destination or embedded as a separately created file (above), results in the embedded document being an object that is editable within its frame. In contrast, when you Insert | Object | Text from File…, the inserted text is not an object, but rather behaves as though you copied and pasted an entire other document. Edit what appears to be identical content (Aromaticity…above and below) to see the difference. This is similar to Read a File in Pico. 
AROMATICITY AND AROMATIC COMPOUNDS

Aromatic Compounds – 


Benzene and compounds that resemble benzene in physical and chemical properties.

Associated with:

SYMBOL 183 \f "Symbol" \s 10 \h
high degree of unsaturation
SYMBOL 183 \f "Symbol" \s 10 \h
cyclic and planar molecules (p orbitals on all atoms in the cycle)

SYMBOL 183 \f "Symbol" \s 10 \h
tendency to undergo substitution reactions (rather than addition reactions)

SYMBOL 183 \f "Symbol" \s 10 \h
unusual thermodynamic stability  (aromatic stability due to delocalization of p electrons)

SYMBOL 183 \f "Symbol" \s 10 \h
H1-NMR downfield shift due to deshielding of protons
Suggested Practice:

Create a couple of files in Excel. One file should consist of only a small spreadsheet. The other file should contain a couple of spreadsheets and a chart. Embed each file in a Word document. Double-click the embedded objects. What happens? Create a 3D file in ChemSketch. Copy and Paste into Word. Double-click the embedded object. What happens?
Linking Objects

Linked objects must first be created in the source application and saved as a file. One of the methods for linking objects is similar to the procedure for embedding objects created from a file. Choose Insert | Object… | Create from File. Type or browse to the file you want to link, check the Link to File box. Notice that the Link to File option is not available if you choose Create New.
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Linking objects works best within the MS Office suite of applications. See “OLE Limitations” for comments on non-Office documents. 
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The paragraph above, when double-clicked, is opened in a new Word window. The contents look the same as before but the original source file is now opened. Notice that the source document name is in the title bar of the destination application (this is different from what you see when clicking on an embedded object). If you don’t have access to the source document on either your PC or the web site, you will see an error message. You should have downloaded the source file together with this document from the on-line Manual to see the effect of linking. If the original source file for the paragraph above is opened and changed, the changes are incorporated in this destination document, even if it is not open at the time. To see the change, right-click on the linked object and choose Update Link. 
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The second method of linking objects is to copy an object to the Clipboard from the source document, then choose Paste Special… in the destination document. Choose correctly in the As… box. Check the box Paste link and then click OK. 

Click on the Excel chart on the left to see that the Excel program, with the file of data, opens. (You must download the original source file to the same directory as this document.) After changing the source file, right-click on the object and choose Update Link. 
Practice: Choose  Insert | Object… | Create from File and select the downloaded Excel file to link in Word (method 1). Describe how the result is different from the method, above.
Displaying an Embedded or Linked Object as an Icon

The object does not have to be visible. Instead, in the dialog box from Insert | Object | Create from File, mark the box Display as Icon. If you want to link the object also, mark the appropriate box. Clicking on the icon in the destination document launches the server application and opens the linked or embedded file. 

If you have an OLE-incompatible file, use the Copy | Paste Special… method and mark the Display as Icon box. 

[image: image20.emf]C:\Documents and  Settings\SWS\My Documents\WebSite\Chem350\manual\docs\DG-K.xls

Below is an icon representing a linked Excel file source in this Word destination document. Any changes made to the object in the source application can be updated in the destination file. This method is not likely to work if the documents are moved to another computer location.
Path to a Linked Object

When you link an object in a destination document, part of the stored information is the path to the source object. If you later move the source to a different folder, or delete it, the link is broken and you will get an error message. If you plan to distribute both the destination and source documents to others (as I have done for this document), put all the documents in the same folder and keep them together. Even then, it may not work with a linked icon. 
Control how linked objects are updated

By default, linked objects are set for automatic updating. This means that the application automatically updates the linked information in the destination every time you open the destination file. If you prefer, you can change a linked object's setting to manual updating. That way, the linked object in the destination is updated only when you specifically request it. To ensure that your document is always up to date, you can also update linked objects whenever you print the document.

To prevent updates, you can lock individual linked objects. When you lock a link, the destination uses the last information available from the source file. You can also permanently break the connection between a linked object and its source file. Choose Edit | Links. Click on the appropriate choice. [MSO 2007: Office Button | Prepare | Edit Links]
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Hyperlinking

You can easily make hyperlinks to web pages in MSO applications. If you copy and paste a URL from a web page, the Office program will usually automatically apply the hyperlink.

To hyperlink text or images, select the text or image and right-click or choose Insert | Links box | Hyperlink. In the dialog box type the address of the link’s destination. (Notice that you can also link to other locations in the current document or to other documents.)
To remove a hyperlink, right-click the hyperlinked object and select “Remove hyperlink”. 

Here is a hyperlink to the Chem350 Manual. 
OLE LIMITATIONS

In the previous section about OLE in Windows applications generally, you learned how to embed an object three ways: Insert | Object… | Create New; and Insert | Object… | Create from file; and Paste Special…. [MS Word 2007 is generally the same.]
The second choice may be a problem with some source files, notably graphics programs and ChemSketch and DS Visualizer. 

Source = ChemSketch                                         Destination = Word or Excel 

1. In the Word document, choose Insert | Object | Create New | ACD ChemSketch. ChemSketch (CS) opens; draw a picture; from the CS menu chose File | Close and return to Word. Structure appears as below. Double-clicking the object opens CS and allows object editing on another computer (if CS is installed). [MS Word 2007 is the same.]
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2. A file was previously saved in CS. In Word, choose Insert | Object | Create from file. 

The object is incorporated as an icon, even though the “Display as Icon” box was not marked in the Word dialog box. Double-clicking the icon object below opens CS and allows editing on the original computer, usually. It is not necessary to “Close and Return” to return to the destination. There seems to be some odd behavior with different computers which is not well-understood. It is always best to try these operations on a couple of different computers. [MS Word 2007 is the same.]


[image: image14.wmf]Butane.sk2


Marking the “Display as Icon” box during the above procedure embeds a changeable icon with the complete path as a caption [Path not included for Word 2007.]. Double-clicking opens CS and allows object editing, usually. It is not necessary to “Close and Return” to return to the destination. There seems to be some odd behavior with different computers which is not well-understood. It is always best to try these operations on a couple of different computers. 
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3. This is the Paste Special method, which works! Open CS (or any program). Create the object, such as a CS drawing. Select, then Copy the desired contents. In the Word document (or other application), choose Edit | Paste Special…. Then choose ACD/ChemSketch object (or whatever is the relevant application). The object is then embedded and can be edited by double clicking it.
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Most importantly, the icon-embedded objects created from files in example 2 can only be opened by double-clicking if the files named are present, and in the second icon example, only if the path exists. So far, I can only edit it from the computer that the files were created on. For examples 1 and 3, the object is embedded (not just the icon) and so it is editable.

Source = Word, Excel                                                  Destination = ChemSketch 

1. In ChemSketch, choose Edit | Insert Object | Create New | MS Word Document. The Word window opens. Type document. When finished, from the Word menu choose File | Close & return. The Word window remains open. [Word 2007 window closes.] Click in the ChemSketch window. The new document object appears on the ChemSketch pad. To edit by double-clicking the embedded document, you must be in the Draw mode. 
The Word document is very narrow. To change the width of the document object, double-click to edit. In the Word window, choose File | Page Setup… | Paper tab. In the Paper size window, choose Custom size, and then type in the desired width and height in the appropriate boxes. The changes will be reflected after returning to CS. 

2. When a Word file is embedded from an existing file, it is incorporated with its original width and formatting. However, it is only the first page of the document. It doesn’t spill onto a second CS page. 

Procedure and results are the same for MS Excel.

You cannot link files to ChemSketch.

Source = DS Visualizer 2.0                                                    Destination = Word 

If you attempt to insert an existing DSV file into Word, it appears as an icon. 
� EMBED ACD.ChemSketch.20 \s ���
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� LINK Excel.Sheet.8 "C:\\Documents and Settings\\Administrator\\My Documents\\WebSite\\Chem350\\manual\\docs\\DG-K.xls" "DG-K![DG-K.xls]DG-K Chart 4" \a \p ���
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-1.6298835581

-1.744150859

-1.8825336023

-2.059081733

-2.3053361826

-2.7219386411

-4.0912453494

-5.4557247616



DG-K

		

		DG = -RT lnK				R = .00199 kcal/mol-deg						Temp. (K)=		298

		%A		%B		K		lnK		DG (kcal/mol)

		99.9		0.1		0.001001001		-6.9067547786		4.0958437188

		99		1		0.0101010101		-4.5951198501		2.7249979735

		98		2		0.0204081633		-3.8918202981		2.3079272732

		97		3		0.0309278351		-3.4760986898		2.061396045

		96		4		0.0416666667		-3.1780538303		1.8846494825

		95		5		0.0526315789		-2.9444389792		1.7461112034

		94		6		0.0638297872		-2.751535313		1.6317154713

		93		7		0.0752688172		-2.5866893441		1.5339585148

		92		8		0.0869565217		-2.4423470354		1.4483606389

		91		9		0.0989010989		-2.3136349292		1.3720317857

		90		10		0.1111111111		-2.1972245773		1.3029981189

		89		11		0.1235955056		-2.0907410969		1.2398512853

		88		12		0.1363636364		-1.9924301647		1.1815509363

		87		13		0.1494252874		-1.9009587612		1.1273065646

		86		14		0.1627906977		-1.8152899666		1.076503256

		85		15		0.1764705882		-1.7346010554		1.0286531179

		84		16		0.1904761905		-1.6582280766		0.983362414

		83		17		0.2048192771		-1.5856272637		0.9403086799

		82		18		0.2195121951		-1.5163474894		0.8992243881

		81		19		0.2345679012		-1.4500101755		0.8598850343

		80		20		0.25		-1.3862943611		0.822100282

		79		21		0.2658227848		-1.3249254147		0.7857072695

		78		22		0.2820512821		-1.2656663733		0.7505654727

		77		23		0.2987012987		-1.2083112059		0.7165527113

		76		24		0.3157894737		-1.1513854063		0.6827945736

		75		25		0.3333333333		-1.0973788859		0.6507676269

		74		26		0.3513513514		-1.044794255		0.6195838891

		73		27		0.3698630137		-0.9935059207		0.5891688811

		72		28		0.3888888889		-0.9434012697		0.559455821

		71		29		0.4084507042		-0.8943788069		0.5303845201

		70		30		0.4285714286		-0.8463466062		0.5019004644

		69		31		0.4492753623		-0.7992210129		0.4739540451

		68		32		0.4705882353		-0.7529255491		0.4464999091

		67		33		0.4925373134		-0.7073899845		0.4194964086

		66		34		0.5151515152		-0.6625495425		0.3929051297

		65		35		0.5384615385		-0.6183442183		0.3666904883

		64		36		0.5625		-0.5747181884		0.3408193801

		63		37		0.5873015873		-0.5316192984		0.3152608763

		62		38		0.6129032258		-0.4889986136		0.2899859579

		61		39		0.6393442623		-0.4468100244		0.2649672806

		60		40		0.6666666667		-0.4050098958		0.2401789684

		59		41		0.6949152542		-0.3635567563		0.2155964276

		58		42		0.724137931		-0.3224110173		0.1911961815

		57		43		0.7543859649		-0.2815347202		0.1669557198

		56		44		0.7857142857		-0.2408913062		0.1428533624

		55		45		0.8181818182		-0.2004454042		0.1188681336

		54		46		0.8518518519		-0.1601626347		0.0949796456

		53		47		0.8867924528		-0.1200094268		0.0711679903

		52		48		0.9230769231		-0.0799528444		0.0474136358

		51		49		0.9607843137		-0.039960421		0.0236973288

		50		50		1		0		0

		49		51		1.0408163265		0.039960421		-0.0236973288

		48		52		1.0833333333		0.0799528444		-0.0474136358

		47		53		1.1276595745		0.1200094268		-0.0711679903

		46		54		1.1739130435		0.1601626347		-0.0949796456

		45		55		1.2222222222		0.2004454042		-0.1188681336

		44		56		1.2727272727		0.2408913062		-0.1428533624

		43		57		1.3255813953		0.2815347202		-0.1669557198

		42		58		1.380952381		0.3224110173		-0.1911961815

		41		59		1.4390243902		0.3635567563		-0.2155964276

		40		60		1.5		0.4050098958		-0.2401789684

		39		61		1.5641025641		0.4468100244		-0.2649672806

		38		62		1.6315789474		0.4889986136		-0.2899859579

		37		63		1.7027027027		0.5316192984		-0.3152608763

		36		64		1.7777777778		0.5747181884		-0.3408193801

		35		65		1.8571428571		0.6183442183		-0.3666904883

		34		66		1.9411764706		0.6625495425		-0.3929051297

		33		67		2.0303030303		0.7073899845		-0.4194964086

		32		68		2.125		0.7529255491		-0.4464999091

		31		69		2.2258064516		0.7992210129		-0.4739540451

		30		70		2.3333333333		0.8463466062		-0.5019004644

		29		71		2.4482758621		0.8943788069		-0.5303845201

		28		72		2.5714285714		0.9434012697		-0.559455821

		27		73		2.7037037037		0.9935059207		-0.5891688811

		26		74		2.8461538462		1.044794255		-0.6195838891

		25		75		3		1.0973788859		-0.6507676269

		24		76		3.1666666667		1.1513854063		-0.6827945736

		23		77		3.347826087		1.2069546451		-0.7157482436

		22		78		3.5454545455		1.2642454203		-0.7497228191

		21		79		3.7619047619		1.3234379321		-0.7848251625

		20		80		4		1.3847379801		-0.8211773169

		19		81		4.2631578947		1.4483822612		-0.8589196486

		18		82		4.5555555556		1.5146450987		-0.8982148365

		17		83		4.8823529412		1.5838470933		-0.9392530033

		16		84		5.25		1.6563663978		-0.9822584012

		15		85		5.6666666667		1.7326536333		-1.0274982576

		14		86		6.1428571429		1.8132519558		-1.0752946748

		13		87		6.6923076923		1.8988245707		-1.1260409469

		12		88		7.3333333333		1.99019328		-1.1802244189

		11		89		8.0909090909		2.0883938394		-1.2384593147

		10		90		9		2.1947577717		-1.3015352538

		9		91		10.1111111111		2.3110374306		-1.3704914171

		8		92		11.5		2.4396050328		-1.4467345766

		7		93		13.2857142857		2.5837852896		-1.5322363525

		6		94		15.6666666667		2.7484461874		-1.6298835581

		5		95		19		2.9411332822		-1.744150859

		4		96		24		3.1744858559		-1.8825336023

		3		97		32.3333333333		3.472196103		-2.059081733

		2		98		49		3.8874509841		-2.3053361826

		1		99		99		4.5899609476		-2.7219386411

		0.1		99.9		999		6.8990006229		-4.0912453494

		0.01		99.99		9999		9.1999001073		-5.4557247616
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