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�Chapter 1. Installation



	1.1 What is CheD



	CheD is Windows program, used for creation and supporting of chemical databases. 

With a CheD’s tools you are capable to create your own database using a variety of field types. 

You can arrange database for viewing and printing. 

Any records is easy to be found with CheD’s search functions. 

CheD supports the interfacing with the majority of formats for Chemical and Spectral data, which make CheD compatible with related programs. 

Due to standard Windows style it is easy to communicate with other applications. 

With prediction tools available your database can be learned to predict unknown data.

CheD may be installed as Net server.

CheD contains many routines to support spectral databases



The basic field in CheD is a chemical structure.





	1.2. Software and hardware required



	CheD can use TCP/IP protocol to get access to remote databases. It has server routines, which have to be installed at server in this case. Two variants of installations are listed below.

	Client site. Theoretically, CheD can run at any computer with installed Windows 9x,XP,Vista

	Server site. A server site ISAPI DLL ChemWSer.dll is installed plus exposured databases. Sever has to be Windows NT platform plus installed Internet Server (it is included as a part of Windows NT) plus assigned TCP/IP address.

- processor has to be power (Pentium 266Mz or better), especially if aggressive user access is expected,

- multiply-processor server is desirable,

- requirements for RAM are the same as for client site - 32Mb (64 better)  for Windows NT running plus 24 Mb per 1,000,000 structures exposured.

- disk space - 1Mb for ChemWSer.dll plus space, required to store exposured databases

- HTTP service of Internet Server has to be started

- If a SQL server will use to store data, see software/hardware requirements for selected server installation.





	1.3 Installation of CheD



	To install CheD:

1. Insert CD-ROM into computer.



2. Run Windows Explorer, find directory CheD (for work version) or CheDDemo (for demo version) and run program Setup.exe from the selected directory.



3. Installation preparation, Welcome message will arise. Click button Next.



4. Setup.exe asks for installation directory. Default path is C:\CHED (or C:\CHEDDEMO). You can specify new path. It is impossible to use network disk, which is physically located at another computer! CheD is OLE server and some changes in system registry for current computer will be made. The name of the directory will be called <SETUPDIR> below.



5. Then setup asks for installation type. There are three type of installation: Typical, Custom and Compact. Typical type installs all data except demonstration database, which contains large number of structures (more than 100,000). Custom setup enables user to specify installed components (see below). Compact setup copies only application files and small demo examples.



6. The dialog, which asks user for installed components will arise next, if at previous step user selects Custom setup kind. There are five kinds of components:

	a. Application files - contains CheD program, service and system DLL’s, datafiles, which contain auxiliary information. Do not remove the component during custom installation! The files will be copied directly to the installation directory, specified in point 4.

	b. Demo files. Contains eight small databases with different datatypes and files with spectral data and chemical structures in different ASCII formats. Databases will be placed in the <SETUPDIR>\DBDemo subdirectory. IR spectra will be placed at <SETUPDIR>\IR_SPEC, mass-spectra - at <SETUPDIR>\MS_SPEC, example of SDF and JCAMP multi-record files will be placed at <SETUPDIR>\MULTIDAT, chemical structures - <SETUPDIR>\STRUCT. Content of DEMO databases:

		ANTIBIO - contains 300 structures of antibiotics with their activity for demo version of CheD. For work version the database absent, instead of them real data for 3,000 antibiotics are supplied (see below).

		DEMOSPEC - contains 31 chemical structures with full spectral data - IR, PMR, MS spectra and 13C chemical shifts assignment. The same example is used also for Internet.

		HEATCAP - contains examples of data, stored as calculated functions - heat capacities for wide temperature range.

		IRDEMO - 350 IR spectra with chemical structures.

		MASSDEMO - 100 MS spectra with chemical structures

		NMR - 13C assigned chemical shifts and JJ coupling constants for 69 structures.

		PHOTCHEM - data for 10 photochemical reactions

		REACRAD - data for 10 reactions with free radicals.

	c. Large database has name DEMOSTR. It might be installed only for Custom type of setup. Contains 100,000 examples of chemical structures, which may be used for evaluation of CheD performance. It will be copied to <SETUPDIR>\DBDemo directory.

	d. SQL link library. Contains interface for data export/import from CheD to MS SQL or Interbase SQL servers. BDE (Borland Database Engine) will be installed (or updated) in appropriate directories. Shortcut to program BDEAdmin will be created in Programs folder.

	e. Internet server routines. After Setup.exe will have been finished, two temporary directories <SETUPDIR>\IScripts and <SETUPDIR>\IExample will be created. <SETUPDIR>\IScripts contains ChemWSer.dll - ISAPI dll which will receive commands from Internet Sever. <SETUPDIR>\IExample contains data which will be installed as example at Internet Server - database DEMOSPEC (see point 6.b). After first start of CheD.exe content of the directories will be moved in SCRIPTS and ROOT virtual directories, if Internet server has been detected. In the case two temporary directories <SETUPDIR>\IScripts and <SETUPDIR>\IExample will be deleted. If Intenet server will not be detected, the content of the directories will remain unchanged and warning message will be shown to user.



7. Setup.exe will ask for CheD program folder name. This name will be used to store shortcut for CheD. When one wants to run CheD, one clicks Start button, then Program folder then <Defined at this step> folder then selects shortcut CheD.exe.



8. Dialog which displays selected directory and folder names will be shown. If one confirms the selections, setup will check required disk space and if disk space will be enough, will start file copy.



9. After files will be copied, Setup.exe might re-load computer if some used DLL’s are required to replace.



10. After first start of CheD.exe, it will try to install Internet Demo example as it was described at point 6.e.



	1.4 Installation of databases at Internet Server



	At first step one has to create two virtual directories, one of them having access ‘Execute’ for guest user, the second - ‘Read’. To do this, one has to call Internet Manager, selects HTTP service and from menu group Properties executes command Service Properties. At dialog arisen one should select tab sheet Directories. The tab sheet contains list of virtual directories and corresponding physical ones in term of local computer. Then using button Add two new virtual directories should be created.

	Instead of creation new virtual directories, one can use already existing. Pay attention to directory access! To check access, one should repeat above operations, but instead of button Add pressing one should select an existing directory in proposed list and then click button Edit Properties. At the bottom of dialog arisen one can read if a selected directory has Read and/or Execute access.

	By default, Internet Server creates Scripts virtual directory which has access Execute and is located at <system derive>:\InetPub\Scripts and home virtual directory which has access Read and is located at <system drive>:\InetPub\wwwroot. These two directories can be used for database exposure.

	CheD databases to be exposured have to be copied at Read directory together with lists files. Each CheD database consists of single file with *.cdb extension, a number of files with the same name and extension *.000...*.999 and lists files with extensions either *.lds or *.lde. One can read all list filenames with command Edit/Access in CheD when database under interest is opened.

	At the directory, which has assess Execute, one has to copy ChemWSer.dll file. Also, ASCII file ChedDB.dat has to be created in the directory. Each line of the file determines CheD database path and name in terms of local computer. For example, if files for two databases DATA1 and DATA2 were copied to directory C:\InetPub\WWWRoot, then this file must contains next two lines:

C:\InetPub\WWWRoot\DATA1

C:\InetPub\WWWRoot\DATA2



	If Internet Server was installed at computer, then after installation and first starting of CheD, all files which are necessary to exposure DEMOSPEC (see point 6b of CheD installation) are copied in physical directories which correspond to virtual directories / (root) and /Scripts. In the root directory 6 files are copied: DEMOSPEC.CDB, DEMOSPEC.000 - database; INSTRUM.LDS, NMRINST.LDS, MASSINLT.LDS, MASSINST.LDS - lists, which are used by DEMOSPEC.CDB. In the /Scripts directory one can find ChemWSer.dll file and ChedDB.dat file. File ChedDB.dat has single line which is like necessary: C:\InetPub\WWWRoot\DEMOSPEC. Instead of path C:\InetPub\WWWRoot might be another path - depends upon computer configuration.



	Name of virtual directory, where ChemWSer.dll is located should be added to address of server during remote address typing. For example, if server has address KIT.IPAC.AC.RU and ChemWSer.dll was installed in /Scripts virtual directory, then user at client site after execution of CheD command File/Open remote must type next address: http://KIT.IPAC.AC.RU/Scripts in the dialog arisen.



Note. It is no good to type the address inside an Internet Browsers (Netscape or Microsoft). The browsers may not recognize the responce from server!



	1.4 Hardware protection

	CheD may be supplied with dongle guard. It should be plugged into LPT Centronix type port or USB. Another device, which uses LPT port (e.g. printer) should be plugged into outlet of Novex key. Warning! To protect LPT port, guard dongle, and device at LPT port execute all connection with power OFF, both on computer and device!!



�Chapter 2. Getting started



	This chapter introduce you briefly into Ched. It describes the most important operations to run Ched. The detailed information is described in succeeded chapters.

	2.1 Start up



	To start CheD run ched.exe program from Windows. Some times is required for CheD is loaded. The openining window of CheD will be displayed (fig. 2-1)

�

Fig. 2-1. CheD opening window



The window content the CheD logo and Main command menu.



Next step is a opening of existing library or initializing the new one. For the first time, the loading of one from variety of examples is recommended.



Click on the File item on main menu, and select Open command.



Select one of example’s file with *.cdb extension, which are supplied with a CheD. Record content window with the data from record nr. 1 will be open.





Two types of data presentation are available:

a) data are written in corresponding fields frames

b) data are written as table columns, each row corresponding to the one record.



	2.2 Record content window



The window may be devised into foor part: 



a) Tools bar. 

b) Table area, used to present data as table. Only numerical or string fields may be reflected in table. 

c) Information area, used to present data written in field frames. Several sheets may be created for data presentation. To select page click sheet’s tab.

d) Database memo and Internet connections - in right upper corner ow window there is short database description, and hyperlinks to call default Internet Browser or Mail program. The addressing is written in Information window, opened by Access command of main menu Edit item (Ch.14).

	The size and design of Table is predefined by Edit Table... command, View form - by Edit form... command of main menu View item. The Table/Information area partition may be changed by dragging of border between them. 

	Four group of commands are located in Tools bar: 

1. Record navigator

2. Database manipulator. 

3. Table manipulator. 

4. View control bar. 



Using these command you may make some important actions with record and database.

	2.2.1 Record navigation



	Navigator (fig.2-2) is used to select record manually and consist of the commands from the left to the right:



�

Fig. 2-2. Record Navigator

first record of database

preceded page record, where page is the number of records in Table

preceded bookmarked record

preceded record

record with number typed in edit-control

succeeded record

succeeded bookmarked record

succeeded page record, where page is the size of table opening

last record of database

append new record

delete current record

save currently edited record

cancel record edition



	Bookmarking is a labeling of record, which is made manually by clicking of Mark column in table, or is a result of search.



	2.2.2 Database manipulator



�



Figure 2-3. Database manipulator

	Consist of the next icons to operate with record or database (from the left to the right):



Target - drag and drop destination place for the next operations

Copy set - copies set of records or whole database into another or same set (database).

Compare - compares two databases, both of them should be open.



	Set is a group of records united into temporary virtual database by execution of Create Set command (2.2.3) or as result of search. Set have all properties of database, e.a. it may be saved, exported, searched etc.



	2.2.3 Dataset manipulator

�



Fig. 2-4. Dataset manipulator

Dataset manipulator buttons are located in Record contents window below Navigator. It is used to operate with Dataset and bookmarked records and executes the next commands: 

1. Saves the Dataset

2. Opens Dataset manipulation dialog to make logical operations with the Datasets

3. Selects(bookmark) all records. 

4. Clears selection, the existing bookmarking will be removed. 

5. Inverts Selection, bookmarked rows will be cleared and vice versa. 

6. Makes Dataset from Selection. Bookmarked entries will be collected into separate Dataset. 

7. Deletes selected records. After confirmation of the action bookmarked records will be physically erased from database. The Update switch should be in Edit mode to allow this operation.

	2.2.4 View control bar



�

Fig. 2-5. View control bar

It is used to arrange Information area and Table and consist of the next commands: 

Update switch, is used to prevent occasional changing of record contents. Turn switch ON if followed by operation may change the record contents (Import, Copy, Append, Delete). Default state - Off.

Zoom variator. Data Page area may be rescaled by moving variator. 100 means nonscaled value.

Form selector. The stored View Form may be selected to present record contents. Several forms may exist for single database (4.2).

Table selector. The stored Table form may be selected to arrange Table. Several Table forms may exist for single database (4.2).

	2.2.5 Cash



Cash is a CheD's dump for temporary storing of spectral data files opened as XY arrays, picture or structure files. 

�EMBED Paint.Picture���

Fig. 2-5. Cash panel



Physically cash is organized as panel below main menu (fig.2-5) consisting from Add+ button and pictograms of loaded into cash files.







The next file formats with XY arrays may be loaded into cash: 

1. Spectrum in ASCII. 

2. Infrared spectrum IR JCAMP-DX format - *.sp extension. 

3. Mass spectrum in Mass JCAMP-DX format - *.sp extension. 

4. IR spectrum in Perkin Elmer format (*.sp)

5. Mass spectrum Nicolett format (*.nic)

6. Mass spectrum Finnigan format (*.pic)

7. Mass spectrum MSO format (*.mso)

8. Mass spectrum chromass, exact mass (*.txt)

9. Mass spectrum Finnigan chromass (*.txt)

10. IR or NMR spectrum , JCAMP-DX (*.dx)

11. NMR spectrum Aspect format (*.300)

12. NMR spectrum HPGL format (*.lsr, *.plt)

13. Mass spectrum Amdyss format (*.msp)

14. Mass spectrum Vector 2 format (*.v2)

	Structure files should be written in one of the next formats:

1. STRED format with *.tpl extension – CheD’s Structure Editor.

2. MDL format with *.mol extension. 

3. SMD format with *.smd extension. 

4. JCAMP-CS format with *.jc extension. 

5. HyperChem format with *.hin extension. 

6. Query structure, Chemical Structure (*.qst) extension



	Pictures - metafiles, bitmaps, icons (*.bmp, *.wmf, *.ico).



	The loaded into cash data are indicated by pictograms on cash bar. Data may be transferred from cash into data field by drag and drop, possible target being blinked. To remove item from cash select it and click right button. Execute Delete function from menu arisen. 

	2.3 Fields description



	CheD can store and retrieve the data of different types, for variety of fields are available.

Structure, Chemical structure.

	The Structure is created by Structure Editor (STRED), included in CheD, and consist of connectivity matrix and atomic screen coordinates. Structure field is obligatory in library, although it can be blank. Chemical Structure is additional optional field of the same type. 

Brutto-formula.

	Brutto-formula is calculated automatically from the structure. The field is obligatory.

Molecular weight.

	Molecular weight is calculated automatically from the structure. 

Real.

	The field of float type is used to store real values as with decimal point as in scientific notation (with E symbol), e.g. 1.04E-1 or 0.104. It may range from 2.9E-39 to 1.7E+38.  

Real + units.

	This type of Real field is used to store data with the units measured. If several units are used for given data, it may be converted each into others. 

Integer.

	The field of Integer type stores integer values ranged from +2^31 to -2^31.  

String.

	The field of Sring type is used to store strings up to 255 characters.  

List.

	List type field is used to store string data from the defined list. Each string has its own numerical code, which is stored in the database. Three types of lists (3.1.2): Simple, Hierarchical and Measure units are supported by CheD. Hierarchical list has a record’s structure, where list items are united into groups. Measure list contains measure units string, which are connected with each other by linear equation.

Text.

	Text shouldn't be longer than 64K. It may be separated by <CRLF> character.  

Boolean.

	Boolean type may take one of two values - False or True.  

Calculated.

	The Calculated field is used to store data resulting in calculation of equation, linking the values of used integer, real or Boolean fields. The result of calculation is a real, integer or Boolean value. 

Function.

The Function field is used to store a two parameter function Y=F(X) in defined limits of X, where F is a combination of existing integer, real and boolean fields values and mathematical operationsPG202. The result of calculation is presented as XY diagram.  

Picture.

	The Picture type field is used to store data in graphical formats: Bitmap (*.bmp), Metafile (*.wmf) or Icon (*.ico).  

Object.

	Object is a document, table, graphic, or other form of information you create and edit with an other application supporting OLE (Ch.12) (Object Linking Embedding) and then insert and store in a CheD database. Object may be linked or embedded.

Date.

Date have string format dd/mm/yy, where dd - day, mm - month, yy - year. Format of data can be changed from Windows Control Panel.

Packed Array.

Particular case for two dimensional Real type numerical Array field is separated into Packed array type. This field is the more convenient way to store spectral information because of it uses 4 times less memory then two-dimensional real array. Packed array is implemented to data which has equidistant X scale, the Y-scale being packed in 2-bytes variable.

Custom data.

CheD enables one to define a custom field type data. Corresponding DLL has to be written. 

Example of custom data is a field type - NMR Fourier Interferogram, which is added to field’s list  if FidBruk.DLL is installed in CheD.

WWW Link.

	WWW Link datafield contents the alias of WWW reference and its URL address. Execution of linkage leads to loading of browser connected to selected WWW site. WWW Link field can be of single dimensional array type.

Database Link.

	DataBase  Link datafield contents the alias of the reference into other CHED’s base, and the reference itself. Execution of linkage leads to loading of another database open on referenced record. Reference may be of single dimensional array type.

NMR Multiplets.

A NMR multiplet can be treated as a number of peaks, the distance between them is determined coupling constants (JJ). Usual way of NMR peak representation is PPM, usual way of JJ coupling constant representation is Hz. 	A multiplet is characterized by its position (X), intensity (Y) and text description.

Record type (do not associate with a record - one database’s entry).

	Record type is a group of fields, which is treated as one field. The next type of fields may be included into record: 



1. Chemical Structure. 	2. Real. 

3. Real+units. 		4. Integer. 

5. String.		6. List. 

7. Text. 		8. Boolean. 

9. Picture. 		10. Date.

11. WWW Link		12. Database Link



	Example of record is reference to publication, which includes Journal name(string), volume(string), number(integer), pages(integer), year(integer).



Integer, Real and Real+units fields can be of Range type. In this case each value has two numbers - minimal and maximal.

	Real, Real+units, Integer, String, List, Boolean, Picture, Record, WWW Link, and DataBase Link fields may be defined as Array. This is widely used to create for example spectral databases.

	Some fields may reflect individual atom (group of atoms) properties. They may be defined as Assigned to Atom. Text, Calculated, Object, Date, Function types fields can not be assigned to atom. Assigned to atom(s) property can be predicted (Ch.10) and are used for special kind of search. Assigned chemical shifts in NMR spectrum may be considered as example of Assigned to atom field.

	2.4 File operations with database.



	Database created by CheD is stored with a files <filename>.cdb, <filename>.000, <filename>.001, <filename>.002....

	where: <filename> is the name of the database, 000, 001 etc. is the number of the data file, which depends from the size of database. Internal CheD format is called CDB (Chemical Data Base).



	2.4.1. Database creation.



�

Fig. 2-6. Database content window

	To initiate database  click on New command of main menu File item. The standard Windows File Open menu will be arisen. Define database name. Database content window will be arisen then.



The three obligatory fields are defined in window automatically:

Structure

Brutto-formula

Molecular weight



Click Append... button to define new field. 





�

Fig. 2-7. Field definition window

Database field definition window will be arisen then.



Define Field name and type of field in appropriate Edit-controls. Click OK button. The new field will be appended in the Database content window (fig.2-6).



	In detail the Field definition is described in 3.1.











	

2.4.2 Database opening and closing.



	To open existing database click on Open command of main menu File item. Standard Windows File open dialog will be displayed. Select necessary filename, the yellow sheet with information about database will be arisen. Click Open button, data base will be loaded during some seconds, depending from the size. Several databases can be open simultaneously. The older version (1.xx) has another data format, to open old databases CheD converts data into new format after confirmation.

	To close database click on Close command of main menu File item.



	2.4.3 Import and Export.



	Database can be exported as CDB (equivalent to Save As... command), SDF, JCAMP-LINK, for Export command of main menu File item is to be clicked. Export into CDB file calls for Save As dialogis, where file name should be defined. Because of new version of CheD has another data format than previous, the export into format compatible with earlier version is available. To do that select Old database format (CheD 1.xx) (*.CDB) string in Save As... dialog.

	To export into SDF or JCAMP-LINK file Exported field selection should be done in corresponding windows (Ch.6.2)  arisen.



	Another database in SDF or JCAMP-LINK format can be imported into open database by clicking of Import command of main menu File item. Select the file type (SDF, JC) and name in standard Windows File open dialog. Then matching of imported and existing fields is necessary, which is made in Data fields matching window arisen. The matching procedure is omitted when importing in new and blank database (created by New command -2.4.1).

	In detail Export/Import operations are described in Chapter 6.

�Chapter 3. Creation and edition of database.

3.1 Field definition



	To create new database execute New command of main menu File item. The standard Windows File Open dialog will be arisen to define database name.

	To edit fields in existing database click on Fields... command of main menu Edit item. The command is available only if Update switch is turned to ON .

�

Fig. 3-1. Database content window

Database content window (fig.3-1) will be displayed then. It contains the fields list, command buttons, and two memo boxes for field edition. When new database is created only three obligatory fields:

Structure

Brutto-formula

Molecular weight

are present in fields list.

	Edition of fields (Edit, Delete buttons) is available in fields definition.





	Click  Append button to add new field, and define it as described in 3.1.

	Database's fields have tree structure, every branch being a record. The trunk of tree is main record. Records may be rolled up by double clicking on its name, in this case  sign near record name is transformed into <-> sign. Next clicking will cause rolling of Record field. 

	Next three fields - Structure, Brutto-formula and Molecular weight are reserved and present in all databases. They can not be deleted or edited. Other fields may be Appended, Deleted or Edited by pressing of corresponding button, Field definition window being arisen. The just deleted field is reminded in upper memo box. The Undelete button may be used, to abolish deletion.

	Type conversation memo box shows the field conversation when edition. Edition of fields should comply with the following table.



Nr	Edited field		Matched fields		

1.	Real			real +units, string, text 

2.	Real+units		real, string, text 

3.	Integer			string, text 

4.	String			text 

5.	List			string, text 

6.	Text 			string, array of string

7.	Boolean		integer, string, text 

8.	Calculated		real 

9.	Picture 			no conversion

10.	Object 			no conversion

11.	Date			string, text 

12.	Record 			no conversion

13.	Function 		no conversion

14.	Packed Array		real array 

15.	Chem. structure 	no conversion

16.	Custom data		no conversion

	3.1 Field definition



	To define field enter its name in Field name Edit-control, then select its type from the list available in Type pop-up Edit-control.



� EMBED Paint.Picture  ���

Fig. 3-2. Field definition window

	Real, Real+units, Integer may be of Range type too. Really lower and upper values are stored. To define field as Range tick the Range checkbox.

	Some fields may contain individual atoms properties, they may be defined as Assigned to atom (2.3). These fields can not be of Text, Calculated, Object, Date or Function type. To define this field tick Assigned to atom checkbox. 







	















	There is a possibility to fill numerical or string data automatically by default value or autoincrementing. Default value should be typed in Default edit control. In case of Date field "current" string means computer's clock date is written when date is filled. 



	Autoincrementing available for integer, real and string means the appended record will have value one more then previous one. In new database it starts from 1. In existing database its last record's value is incremented. To define autoincrementing tick Autoincremented checkbox.

	Minimal and Maximal Edit-controls are filled by numerical or string values to monitor data appending, program will not accept data outside the region given.

	Real, Real+units, Integer, String, List, Boolean, Picture, Record, WWW Link, and DataBase Link fields may be defined as Array, for appropriate checkbox should be ticked. Further, it is necessary to define array dimension in revolving switch counter, and rename the array columns. Select the column (X,Y,Z...) in Column’s Edit-control and edit the name by clicking of Edit button. If not edited, the column will be named as X, Y, Z etc.

	Structure, Integer or String type field may be defined as Indexed. The fields of Indexed type are stored in operative memory of computer, which makes operation faster but requires more resources. To make field indexed check Index field box.

Supplementary boxes are used to define Real+units, List, Calculated, Function Database Reference fields.



	In CheD all fields are stored on disk in one multifile <databasename>.<extension>.  If one of the field  have large size (e.g. spectral array) it can slow the search process using other fields. To avoid this CheD can store field in separate file. To make it define field as Additional 1,2 or 3 in Storage to save data control. The separate  file will be named as <databasename>_1.<extension> (<databasename>_2.<extension>, or <databasename>_3.<extension> respectively). For storage in common file *Main value is used. After redefinition of field storage CheD will convert database.





















3.1.1 Real+units field definition



�

Fig. 3-3. Measure List definition dialog

List definitions dialog is arisen, if Real+units field is defined. Each list contents units, measuring some parameter, for example for longiness they are: km, m, cm, nm, A, inch, foot etc. Select the available list name in Measure Units pop-up menu. This menu contains all the lists (files with *.lst) extension, stored in current CheD directory. The content of list is displayed in List content box. If there is no suitable list, it should be initiated, for New list button should be clicked. The Create new list window (fig.3-4) is arisen.











�

Fig. 3-4. Create new measure list window

	This window contains List name edit-control, where the name of new list should be written. Main unit in the list should be selected and written in corresponding edit-control. After definition the new list, measure list window will be arisen.



















�

Fig. 3-5. Measure list window

The list contains main unit string at first position. Other units are linked to main unit by equation Ax+B, where A is the multiplicator, B - shift. 

	To append row click Append button and type name and  A and B parameters in the new row arisen. To edit item click its row and retype values. To erase row click Delete button. 



	Go to line number edit control selects the row with typed number. Substring search may be used to select desired line. Type the substring and click Search button. Case sensitive and Whole word types of substring searches are available, for appropriate checkbox should be ticked. Whole word substring search means, that substring is devised by nonalphanumerical character (EOL, space, comma, point etc.)















	3.1.2 List field definition.



�

Fig. 3-6. Simple or Hierarchical list definition dialog

	List definition dialog (fig.3-6) is arisen, if list type of field is selected.

	The window contains the pop-up menu with the list available. To define field of list type, select the list from this menu. If there is not neccessary list, it should be initiated by New list button clicking. Create new list window will be arisen (fig.3-7). 
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Fig. 3-7. Create new list window

Write the name of the list into List name edit-control, and select the type of the list by clicking of appropriate radiobutton. Two types of Lists are supported by CheD - Simple and Hierarchical. Depending of the type of list, Simple list window (fig.3-8) or Hierarchical list window (fig.3-9) will be arisen to initiate.











�

Fig. 3-8. Simple list window

	The simple list contain Undefined string at first position.

	To add new item click Append button and type new value. 

	To edit item it should be selected then new value may be retyped. Selection may be done by clicking or typing the line number into Go to line number edit control. Substring search may be used to select item too. Write fragment of string into Substring box and click Search button. Case sensitive and Whole word types of substring searches are available, for appropriate checkbox should be ticked. Whole word substring search means, that substring is devised by nonalphanumerical character (space, comma, point etc.)



	To erase item  from the list select it then click Delete button.



�

Fig. 3-9. Hierarchical list window

	The hierarchical list contain Undefined string at first position.  The main difference from the simple list is the items of list are united into groups (records) e.g. NMR standards for different nuclei. Records may be rolled up by clicking of “-” sign near it, which will be transformed into “+” sign. Clicking of last will cause rolling down of group. 

	To enter new record select Undefined string and click Append button. Then type the name of record created. To enter item inside record click its name and type the name of record's element. 



	To edit record click it one time. Then click it one more after pause. The edit control will arisen on field name. Type necessary string. The another way to edit is drag and drop selected item into another position. If the dropping is performed at the record header, all items inside it will be moved with the record. 

	To remove item select by single clicking then click Delete button. 

	The element of list may be found by usual substring search, similar to described above for simple list.



	3.1.3 Calculated and Function field definition.
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Fig. 3-10. Equation definition box

	Equation definition box (fig.3-10) is arisen, if these type of fields are selected. This box is used to enter equation to calculate Function or Calculated field value. 

	





	To define Function field type in the next strings: 



1. Abscissa name (T in fig.3-10). 

2. Ordinate name (Cp in fig). 

3. Minimal value for abscissa - it may be number or existed numerical field name (Low_Temp in fig). 

4. Maximal value for abscissa - it may be number or existed numerical fieldname (High_Temp in fig). 

5. Equation in last string. Equation consist of real, integer or Boolean field names connected with abscissa by mathematical operations symbols. 



	The next mathematical functions may be used to define equation: 

I. Float or integer parameters functions. 

	+, - , *, / - arithmetic operations 

	sin, cos, tan, arctan - trigonometric functions

	deg - degrees from radians 

	rad - radians from degrees 

	pi - const=3.1415925... 

	abs - absolute value (float) 

	exp - exponent 

	E - decimal power 

	ln, log - natural and decimal logarithms 

	sqr - square 

	sqrt - square root 

	frac - fractional part(float) 

	int - integer part 

	max (min) - maximal (minimal) value(at least two parameters) 

	round - round number 

	sgn(z) - sign =1 if Z>=0, -1 if Z<0 



II. Boolean parameters functions. 

	AND - logical AND 

	OR - logical OR 

	XOR - exclusive OR, TRUE if nonequal 

	FALSE,TRUE - logical constants



	Calculated field definition.



	Two types of Calculated fields are used

1) returns real number 

2) returns Brutto-formula

	For real number the equation of string is necessary only. All described above mathematical functions are valid. 



	To calculate molecular weight, simple use name of field with Chemical structure. Example: Available_Amount/Chemical Structure

	For Brutto-formula return type equation string BRUTTOFORMULA(<FN>) should be defined, where <FN> - name of field with the Chemical structure. Example: BRUTTOFORMULA(Chemical Structure).



	3.1.4 Database Link field definition



�

Fig. 3-11. Database List definition dialog

	Database List definitions dialog (fig.3-11) is arisen, if Database Link field is defined. Each list contents strings with local address of CheD database and index (or field name), used to find record. Select the available list name in Reference pop-up menu. This menu contains all the Database link lists (files with *.lsr) extension, stored in current CheD directory. The content of list is displayed in List content box. If there is no suitable list, it should be initiated, for New list button should be clicked. The Create new list window (fig.3-12) is arisen.













�

Fig. 3-12. Create new Reference list window

	This window contains List name edit-control, where the name of new list should be written. After definition the new list, Reference list window (fig.3-13) will be arisen.



















The Reference list window contain two columns, rows of which are local computer address to databases and field name (or Entry number), which are used for reference.



�

Fig. 3-13. Reference list window



	

To select row click it and press OK button. To append row click New button and find referenced database in Windows File open menu arisen. Then selected database will be open, and field to be referenced should be selected in Reference field dialog (fig.3-14). To erase selected row click Delete button. 

The Referenced dialog (fig.3-14) 

content the list of fields allowed to be referenced and string <Entry number>, which meas number of record in database. 
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Fig. 3-14. Referenced fields

	Remember, that the record's number is shifted below 

removed record! The allowed fields types are:

1. Structure, Chemical structure

2. String and Text

3. Numerical fiels - Integer, Real, Real + units



	After creation of list all referenced databases may be closed separately, as usually, or by Close All... command of main menu Window item.











	3.2 Edition of fields content

	Besides the edition of separate record there are several ways in CheD to edit data in all records of whole database simultanously:

	a) Edition of List content

	b) Replacing of data using procedure Find and Replace

	c) Replacing of field content by that from another database

	d) Edition using Set file content (6.1.3.1) 	

	e) Change value thgrough database



	3.2.1 Creation and edition of lists



	List contains the set of strings, each of them is defined by the numerical code. Only this code is stored in the database, so edition of the list content change all fields content, assigned to this list. One list may be used by several fields, and several databases simultaneously. Be careful to change list content.

	Besides the described in 3.1.2 there is another way to create new list and edit it. It is a Lists... command of main menu Edit item. 



�

Fig. 3-15. Edit list dialog

	Edit list dialog (3-15) is arisen. It contains listbox with the available lists and Content window with- content of selected list .

	Four types of lists are supported by CheD:

 	Hierarchical (3.1.2)

	Measure (3.1.2)

	Simple (3.1.2)

	Reference (3.1.4)

	The Simple, Hierarchical, and Measure lists can be interconverted by type, but if Simple list is converted to Hierarchical and Measure without loss of information, reverse conversion leads to missing of some information. The same is valid when Measure and Hierarchical lists are interconverted. Reference type of list can not be converted to any other. 

	To convert a list from one type into another, click at appropriate radiobutton and then clcik at Convert button.

	To edit content select list and click Edit button. The Simple List Edit (fig.3-8), Hierarchical List Edit (fig.3-9), Measure List Edit (fig.3-5) or Reference List (fig.3-13) window will be arisen - it depends upon selected list type.



	To add new list, click an Append button. At first step user will be asked for list name and type. Then one of above mentioned windows will be shown.

	The content of the list can be changed when list field data is edited (5.4.4) too, for the last string in the list named Edit list... is to be selected.

Note.	The list can be edited out side the CheD, using any text editor. The format of list must not be changed in this case. Be sure of not destroying data in this case.

	3.2.2 Replacing

	Replace... command of main menu Edit item is used to edit string (String, Text and List), numerical (Integer, Real), and Boolean type fields through the whole database, using Find and Replace procedure.



�

Fig. 3-16. Find and Replace window 

	To do that: 

1. Open the database. 

2. Turn Update switch On. 

3. Click on a Replace... command of Main menu Edit item.

4. Set job to replace in Find and Replace window (fig.3-16) arisen. The substring to be substituted should be written in Find edit control. The substring, which should replace is to be written in Replace with edit-control. After this the field name(s) should be selected from list in Search in fields box.

	If string is replaced (String, Text and List fields) case-sensitive and whole word ways of substring search are possible. The last means the substring should be separated by nonalphanumerical characters only (space, comma, point etc.)

	Two ways of replacing are available - automatical and manually controlled. In former case substitution will be accomplished without confirmation in each case by clicking of All button. The later case, realized by OK button clicking, requires confirmation for replacement in corresponding dialog arisen (fig.3-17).





�

Fig. 3-17. Replace confirmation box

	Click Yes button to replace the occurrence encountered. Click All to replace this occurrence and all others without confirmation. Click No to skip this occurrence and Cancel to abolish replacement process.



	3.2.3 Field overwriting or merging.

	CheD allows to change the content of entire database by overwriting or merging of its field by that from another database. This function is available for databases of equal size only.

	To overwrite or merge selected fields in one database by another: 

1. Open source and destination databases. 

2. Sort the database using field to be overwritten if necessary.

3. Tile windows horizontally or vertically, for Database manipulator buttons be accessible. 

4. Turn ON the Update switch in destination base. 

5. Drag � icon  from source base and drop into blinking icon � of destination one. 

6. Click Overwrite or merge radiobutton in Copy type selection dialog arisen (fig. 3-18).

�

Fig. 3-18. Copy type selection dialog



7. Select fields to be overwritten in Overwritten fields dialog arisen (fig.3-19). To do that drag the box, corresponding to the source field, and drop it into box, corresponding to destination. The fields should be of the same type, no action will be otherwise. The corresponding boxes are linked by straight line. Click Match button to link all equal (type and name) fields.

To overwrite fields click Not merge radiobutton in Merge section of dialog.

Click All or Unique data radiobutton to merge fields.

Merging is available for string or text type (single or arrays) only. If All radiobutton is selected the merging is executed without comparison of field content. Arrays are merged by addition of new elements.

�

Fig.3-19. Overwritten fields dialog



Texts are merged via LFCR delimeter. Merged strings are separated by  delimeter defined in Delimeter edit-control. Fields are compared if Unique data merging is selected. For arrays it means verification of array's elements and addition unique ones only. For string and text only unique part of string or text is added to destination field, separated via delimeter for string and CRLF for text. String comparison may be case sensitive or vice versa, which is controlled by Case sensitive check box. Punctuation marks etc. can be exluded from comparison, if Alphanumerical check box is ticked.

3.2.4 Change value through database



�

Figure 3-20 .  Change value dialog

Insert values... command of main menu Edit item is used to edit  String, numerical (Integer, Real), and Boolean type fields through the whole database. Default value is assigned to the given field for all records by this command.  String and numerical field may be filled in autoincrementing mode, starting from first record.















To do that: 

1. Open the database. 

2. Turn Update switch On. 

3. Click on a Insert values... command of Main menu Edit item. 

4. Set job in Change values... window arisen.

	Select field to be edited in Field to change box  and type the new value in New value edit control.  Select the mode for edition - assign value to all records, autoincrement or edit text field by appropriate radiobutton



�Chapter 4. View Form and Table form edition



	4.1 Form selection 



	Using CheD you can design appearance of your database, which is called View Form. The table design is called Table Form. Several forms may exist for one database. You may select any convenient form each time, viewing database. 

�

Figure 4-1. Form selector



	To select Form, use a Form selector (fig.4-1) from the Tools bar of record content window . The Form selector contains two pop-up menus: Form and Table. Click and select the form desired. The record will be appeared, as designed in form.



	4.2 Creation and edition of the form



	To create new form click an New form... command of main menu View item, to edit Form select is in Form selector (fig.4-1) then click Edit form... command of the same item. View form edition window (fig.4-2) will be arisen. To create New Table form, click on New table... command of main menu View item. To edit Table form, select it in Form selector first, then execute Edit table... command of main menu View item.

	View and Table Forms are stored within a database, but can be exported/Imported (Ch.6) as a text file, to be used in other databases.



	4.2.1 View Form edition



�

Fig. 4-2. View Form edition dialog



	To define Form: 

1. Type the Form name in corresponding box. 

2. Type the Page name in corresponding box. 

3. Draw the rectangle in Page area by mouse dragging, it may be sized or moved. 

4. Select the field name in Field list box, otherwise current field will be assigned to rectangle drawn. 

	The edited fields are marked by asterisk (*) in the fields list. The size of rectangle are reflected and may be changed in corresponding edit-controls.

	If page has only one control, check box Fit page can be ticked. In this case the field area will be rescaled to fill page each time when page size is changed. It is convinient way to exposure, for example, spectral diagram.

	To remove rectangle activate it by clicking inside or by selection in Find control box, then press <Del> key. 

	The active Real type field may be presented either in scientific notation or the number of digit after decimal point should be selected in Real style box. 

	Spectrum field definition combobox is arisen for displaying NMR multiplets field.  CheD can handle a lot of spectra with multiplicities in a single database. To avoid ambiguities, on what spectrum given multiplet list should be displayed, Spectrum field definition combobox is used.

	To initiate new Page click the New page button and repeat procedures above. 
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Fig. 4-3. Array displaying modes

	To define array select mode of its representation in Picture combobox (fig.4-3). Only table is used for any dimensional arrays. Other modes are used to display two dimensional arrays (e.g. spectrum): 



a) Spline - continuos curve, obtained by cubic spline approximation of array. 

b) Peaks - array is presented as vertical lines, e.g. mass-spectrum. 

c) Points - array is presented as XY points. 

d) Points+LS - the same as Points+ least square straight line. 

e) Contours - XY diagram to show simulated spectra.



	Three dimensional array may be used to simulate spectrum as sum of  Lorentz or Gauss band. In this case first column should mean  X-positions maxima, second -Intensity  and third -  halfwidth of band. Simulated spectrum is shown as XY diagram, if Contours type of array is selected. 





	4.2.2 Table Form edition



	Table form edition window (fig.4-4) is used to create new Table form or edit existing, for New table... or Edit table... commands of main menu View item should be executed. Edited table should be selected in Table form selector first. Only numerical or string field may be reflected in table.

�

Fig. 4-4. Table Form edition window

To define Table: 

1. Type the Table name in corresponding box. 

2. Click the New column button new column will be created and assigned to current field name in the Field list.. Current field may be reassigned.

	To reassign column select it by clicking its area, then select another name in Field box.



To remove column select it by clicking on its area, then press <Del> key or Delete column button. 



	Background color of column selected may be changed in Color box. 



	The real type field may be presented either in scientific notation or the number of digit after decimal point should be selected in Real style box, the corresponding column should be specified before. 

	The column width is changed by dragging the right border of column header. Drag and drop of column header will insert column after header, where it is dropped. By this operation the columns position may be changed.



�Chapter 5. Viewing and edition of the record

	5.1 Database browsing.



	To browse database use a Navigator (fig.5-1), located on the Tool bar of the record content window.

�

Fig. 5-1. Navigator

	The navigator consist of navigation buttons and buttons to control database appending. The navigation buttons used to navigate CheD on record (from the left to the right in fig.5-1):

first record of database

preceded page, where page is the size of table opening, hot key is <PgUp>.

preceded bookmarked record

preceded record, hot key <Up Arrow>

record with number typed in edit-control

succeeded record, hot key <Down Arrow>

succeeded bookmarked record

succeeded page record, where page is the size of table opening, hot key - <PgDown>

last record of database

	

	In table record may be selected directly by clicking of its row. The column width may be changed by drugging of its right border. But the new column widths are not saved, and defined in Table form width will be restored after database reloading.



	5.2 Appending of new record



	New record is appended by clicking of  � button in the Navigator (fig.5-1) .

�

Fig. 5-2. Update switch

This button is active only if Update switch (fig. 5-2) from Tools bar is turned to On, for switch area is to be clicked, corresponding message being arisen. After execution of command, each field should be filled with data as described below (5.4).





	5.3 Deletion of record



	Existing record may be removed from database by clicking of � button of Navigator (fig.5-1). This button is active only if Update switch (fig. 5-2) from Tools bar is turned to On, for switch area is to be clicked, corresponding message being arisen. After the deletion is finished, the numeration records higher to deleted will be decremented by one.

	The group of records may be deleted by clicking of  icon of Tool bar. This group of records should be labeled (bookmarked) manually or in result of search (Ch.7). Manual bookmarking is performed by clicking of record in Mark column of table.



	5.4 Field's data Edition



	Field edition is accomplished when new record is created, or old is edited. Update switch (fig. 5-2) should be in ON position. Different fields are edited by different ways, so let’s consider each of them.



	5.4.1 Structure, Brutto-Formula and Molecular weight edition



	Molecular weight and Brutto-formula are calculated from structure automatically, therefore to append(change) them edit the structure. To edit structure: 

1. Turn the Update switch ON. 

2. Click twice on structure box. 

3. Edit structure using STRED commands in Structure editor window arisen 

	or 

2. Drag and drop structure from the cash 

	or 

2. Press right button on structure box. 

3. Execute Load..., Edit... or Paste... command from pop-up right button menu (fig. 5-3) arisen.

�

Fig. 5-3. Structure field pop-up menu

	The majority of commands are desribed in detail in STRED User Guide. Read this manual in ambigous cases. The Structure right button menu has the next commands:

Load... - loads structure from the file

Save as... - writes structure into file in one of formats

Register format...- registers user defined format

Edit... - calls for Structure Editor (StrEd) for edition.

Copy - copies structure into clipboard

Paste - pastes structure from clipboard

Redraw - executes structure refinement

Clean bonds - executes bond refinement (see StrEd manual)

Stereo - defines stereo configuration (see StrEd manual)

Options - sets StrEd options (see StrEd manual)

Info - calls for auxiliary windows with Brutto-formula, Molecular weight, Monoisotopic molecular weight, Atomic per cent composition.

Check syntax - testifies valence rules in molecule.

Print... - prints structure.

Add to data cash - writes structure into data cash





	Brutto-formulla and Molecular weight are calculated from the structure drawn, they can not be edited directly. To change them you should change the structure.



Note.	Chemical structure can not be dragged from the cash.



	5.4.2 Edition of String and Text data



	To edit string or text: 

1. Turn the Update switch ON. 

2. Click the field area. 

3. Type new string (text). 

�

Fig. 5-4. String/Text field pop-up menu

	Click right button on the field area and use Text edition pop-up menu (fig. 5-4) commands to edit field content. All actions are performed with selected fragment, which is made by mouse dragging. Cut, Paste, and Delete commands are active only if Update switch is turned On.

 

	Text field may be edited by calling internal Text editor (similar to Notepad) by clicking of � button in upper right corner of field area.









	5.4.3 Edition of Real and Integer data



	To edit integer or float number: 

1. Turn the Update switch ON. 

2. Click the field area. 

3. Type new value. 

	See 5.4.13 and 5.4.14 to edit arrays.

	Click right button on the field area and use Text edition menu (fig.5-4) commands to edit field content. 

	Ranged numericals are edited as two usual numbers, where minimal and maximal boundaries are separated by three points. In several cases only one number is known:

a) type both values for lower and upper limits known, maximal value being larger than minimal

b)  type both values known to fill data outside the diapason shown, maximal value being lower then minimal

c) Type only maximal value to defina range of lower than type

d) Type only minimal value to define range of larger than type



	5.4.4 Edition of List type data



To add(edit) value of list type data: 



1. Turn the Update switch ON. 

2. Click at the field area, list content box (fig.5-5) will be arisen. 

3. Click on necessary string of the list. 

�

Fig. 5-5. List content box

	If the value of list is unknown first string Undefined may be entered, it is equivalent to blank field. 

	To enter new string to the list click on last string - Edit list.... Depending of list type the Simple list (fig.3-8) or Hierarchical list (fig.3-9) edition window will be arisen. 



	Pop-up right button menu is available, if field area is clicked. It consist of two commands: 

	1. Extended edit - calls Simple or Hierarchical list edition dialogs. 

	2. Show hierarchy - active for hierarchical list only, information box arisen demonstrates hierarchical queue of field value. 

	List can be sorted. To sort List:

	a) Click twice at the list area, Popup List box (fig.5-5) will be rolled up

	b) Click right button on the cobobox � area

	c) Click � button arisen

Sorted List is available during current session, after reloading of base initial List is restored.



	5.4.5 Real+units type data edition



To add(edit) value of real+units type data: 

1. Turn the Update switch ON. 

2. Click data area and type new value. 

3. Click the button on units area and select the unit in the list arisen. 
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Fig. 5-6. Real+units field example 

	To add new string to the list click on last string - Edit list and enter new unit in the Measure list window (fig.3-5) arisen. 

	Click right button on the field area and use pop-up Text edition menu (fig.5-4) commands to edit field value. 



Note. Changing of Measure unit with Update switch set to OFF leads to value re-calculation, whereas changing Measure unit with Update switch turned to ON will substitute old Measure unit by new one without value re-calculation.



	5.4.6 Boolean data edition



	Boolean type field is designed as checkbox. Ticked box means TRUE, unticked - FALSE. To Add(Edit) Boolean data: 

1. Turn the Update switch ON. 

2. Click the checkbox to tick it, next clicking will toggle value.



	5.4.7 Calculated type data edition



	Calculated type data can not be changed directly, its value is changed by changing of the values of fields included in Calculated equation (3.1.3). In case of incorrect mathematical operation inscription 'Can not calculate' is posed in field area.



	5.4.8 Picture type data edition



	To add(edit) Picture data: 

1. Turn the Update switch ON. 

2. Click right button on field area, the pop-up Picture edition menu (fig.5-7) will be arisen. 

3. Click the Load item in Picture edition menu. 

4. Open picture file(bmp, wmf, ico) in File open window. 

	or 

3. Paste picture from clipboard (it should be loaded preliminary). 

 

�

Fig. 5-7. Picture right button menu

	Picture right button menu contains the next commands:

New - clears the picture field

Load...- loads picture from the file

Save... - writes picture into file in *.bmp, *.wmf, or *.ico format.

Copy - copies picture into clipboard

Paste - pastes picture from clipboard

Full screen - resizes picture to fill full screen

Stretch draw - resizes picture to fill field area in rectangle proportions

Center of window - moves the picture to center it in field rectangle







	









5.4.9 Object type data appending and edition



	A pop-up right button menu (fig.5-8) is used to Append/Edit Object data. Object can be embedded or linked into database field. Graphic object may be displayed as picture, as an bitmap shortcut  icon. Other documents are presented by its package, which is the shortcut icon of the file with its name, or by icon. Selection is done by Properties command



�

Fig. 5-8. Pop-up menu Object

New - clears the object field.

Open - used to embed object from the file, File open menu being arisen.

Save As - stores the object into the file.

Link to file...- executes Linking object to source file. Select file, created by OLE application in File open menu.

Cut - cuts object into clipboard for being pasted into Object type field anywhere in the CheD.

Copy - copies object into clipboard for being pasted into Object type field anywhere in the CheD.

Paste - pastes contents of clipboard into object type field.

Paste Special... - pastes or embeds Clipboard contents into object type field in a specified format, or creates a link to clipboard, if Copy Link command was executed in source application.

Insert object... - executes Embedding object into database.

Edit - calls an application to Edit object. Embedded object is edited directly in CheD using tools of source. Linked object call an source application, changes are transited after file saving. 

Properties - calls Properties window to arrange object.



	See Ch.12 about Object Linking and Embedding



	5.4.10 Date type edition



	To append(edit) Date: 

1. Turn Update switch ON. 

2. Click button in field area. 

3. Define the Date in Date definition box (fig.5-10).

�

Fig. 5-10 Date definition box

	To define Day, Month or Year from keyboard select the item by mouse clicking or by <LeftArrow> or <RightArrow> key pressing first. Change item value by incrementing/decrementing them by <UpArrow> or <DownArrow> respectively. To call date definition box click button. 

 	To define year click its area, button selector being arisen. Click appropriate button to increment or decrement year. Click right or left button to decrement or increment month. It may be changed by month area clicking, month list being arisen. To define day click appropriate value in date table. Click Today string area to enter current date from computer clock.











	5.4.11 Record type data edition



	Record data is arranged as table, columns of which being fields of Record. The column width may be changed by dragging of right border of column header.  In the example in fig. 5-11 reference Record is demonstrated.  Each field of Record is appended/edited separately. 

�

Fig. 5-11. Record field example

	To append (edit) Record: 

1. Turn Update switch On. 

2. Click necessary field area and accomplish edition in according to field type. 



	Several rows may be added in array type of Record. To add row click � button at the upper right corner and fill the values of record's field. To delete row click � button.



	5.4.12 Function type data edition



	Function type data can not be changed directly, it is edited by changing the field values included in Calculated equation (3.1.3). In case of incorrect mathematical operation function field area is empty. The next controls are available at Function plot: 

1. Real time cursor position is displayed in Cursor table. 

2. Dragging inside the frame cause the scrolling of function in X and Y directions. 

3. Zooming is available, if <Shift> key is holding pressed. Drag mouse, covering the interested region inside rectangle and release button and key. Region inside rectangle drawn will be extended to full frame. 

	Other manipulation are available by execution of pop-up right button menu (fig.5-12) commands:
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Fig. 5-12. Function field right button menu

Restore boundaries - restores function after scrolling/zooming to initial position. The same command is executed by double click.

Clear all - deletes function. 

Metafile - saves function as *.wmf file into clipboard or file. 

Full screen - resizes field to full screen.



	5.4.13 Edition of Array as table



	The fields, except for Calculated, Function, Date and Object types, can be defined as array (3.1.). The usual way of array data presentation is a table, although two-dimensional numerical arrays can be presented as diagram (5.4.14). 
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Fig. 5-13. Array right button menu

1. Turn Update switch On.

2. To Edit/Append numerical or String data click corresponding cell and edit value. 

2'. To Edit/Append List data: 

	a) Click the data cell, combobox with the list being arisen. 

	b) Select necessary value from the list. 

2". To Edit/Append Picture data use a Load command of right button menu (fig.5-13). 

3. To add new row click � button in the top-right corner or use New row command of menu. 

4. To delete row select its element then click � button or use Delete row command of menu. 

5. Command Clear cell, active for picture array, removes selected picture. Clear all command remove whole table. 

6. Array may be loaded from file by Load... command of right button menu. In case of numerical and string array it is a *.txt or *.asc file. If a dimension of array in file is larger then defined for array, only first columns are read. In case of picture array Load... command opens File load menu to load picture in *.ico, *.wmf or *.bmp format. 

7. Array may be saved into file by Save... command of right button menu. In case of numerical and string array it is a *.txt or *.asc file. In case of picture array Save... command opens File save menu to write picture in *.ico, *.wmf or *.bmp format. 

8. Selected element of array may be copied into clipboard by <Ctrl+Ins> and pasted from by <Shift+Ins> command. Copy/Paste commands of right button menu are used to Copy - Paste whole array. 

9. Picture may be pasted from clipboard into selected cell. 

10. Full screen command restores array table to the screen size. 

11. Dialog edit command restores edit/append array dialog to the full screen. 

12. Sort... command is active for numerical and string arrays. Sort dialog is arisen: 
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Fig. 5-14. Sorting window

Sorting is possible inside one column. Ascended and descended modes may be selected. For String array Case sensitive sorting is available. After sorting the position of rows are changed in agreement with sorting results. 

	The array’s partition in field area may be changed by dragging of column's headers. The partition is saved automatically on exit.



	

5.4.14 Edition of Array and Packed Array as diagram



	Integer and Real two dimensional arrays or Packed Arrays can be defined in Form edition (4.2.1) curve, peaks or dots, and displayed as XY diagram. Three dimensional array may be used to simulate spectrum as sum of Lorentz or Gauss band and is displayed as XY diagram too. Simulated spectrum is shown as XY diagram, if Contours type of array is selected. 

	The Real time mouse commands and right button menu is used to control diagram window (fig.5-15). 



�

Fig. 5-15. XY Diagram, cursor box, and right button menu

Dragging plot area executes scrolling, dragging with <Shift> button pressed - zooming. To restore initial boundaries click twice or use Restore boundaries command. 



To change libraries data  turn On Update switch. 

1. Several ways exists to append/edit array: 

	a) Manual edition array as table (5.4.13). 

	b) Loading array from the ASCII or JCAMP spectral format file by Load command. 

	c) Dragging array from the Cash. 

	A few of graphics may be loaded into diagram simultaneously, the stored one being main and colored with black. Additional graphics are colored by blue. When new array is added, it may be additional or main (replaces stored one) - select appropriate value in dialog arisen. Only additional array may be loaded if Update switch is turned to Off. 



2. Different methods may be selected to observe multigraphic diagrams using Mutidata display commands: 

	a) sdPerspective - graphics are displayed in space. 

	b) sdOverlapped - graphics are displayed in the same scales. 

	c) sdColumns - graphics are shifted in ordinate not to be overlapped. 

	Observed graphics may be switched to curve or dots by corresponding menu command. First derivative may be displayed by Show derivative command. 



3. Array may be saved into *.asc, *.txt or JCAMP-DX (IR-spectrum) format by Save command. Add to data cash command writes graphic into Cash. 

4. Diagram picture may be written as Windows metafile into clipboard or *.wmf file by one of Metafile submenu command. 

5. Additional or all graphics may be removed by appropriate menu command. 

6. Diagram picture can be resized to full screen by Full screen command.





	5.4.15 WWW Link data edition



	Viewing of WWW Link data is executed in Nonedition mode. Clicking button with data alias will cause jump to default Internet browser with URL address defined for given alias. If E-mail address is written, this cause launching of default Mail program adressed to entered person.



�

Fig. 5-16. WWW Link Edition mode 

To append(edit) WWW Link data:

1. Turn Update switch ON. 

2. Type new alias in edit control

3. Click button in field area. 

4. Define the Date in WWW Link definition box arisen (fig. 5-17).  



 Data on fig. 5-16 are shown for WWW Link defined as array. Otherwise the frame with a single string will be appeared.







�

Fig. 5-17. New link definition

To edit WWW Link data retype new alias or click button to call WWW Link definition dialog to enter URL address. E-mail address can be entered too, for example:

mail to: yarkov@ipac.ac.ru

	







5.4.16 Database Link data edition



To observe data defined in Database link field:
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Fig. 5-18 Database link data control

1. Turn database into Nonedit mode (OFFposition of Update switch).

2. Click on the reference field area, the name of reference will be transformed into button.

3. Click this button more, the referenced database will be open on the defined in the link record. Both databases will be tiled vertically.

	Next observation cause minimization of preceded database linked, and tiling vertically the open and currently referenced database. Each referenced database may be closed separately, or all by execution of Close All command of main menu Window item.

	In case of database location is changed, CHED will propose to indicate new location of database, the message - ‘Database  XXX was not found. Would You like to locate it manually? ‘- being arisen. After confirmation the Windows File open dialog will propose to locate database. The new database location will be reflected in Reference list.



	To Append data defined in Database link field:

1. Turn database into Edit mode (Update switch to ON).

1a.  Click �EMBED Paint.Picture��� button, for Database Link field of array  type to append new row.

2. Write the alias to reference in edit control.

3. Click a �EMBED Paint.Picture��� button right to the alias.

4. Select referenced database and index (or define new) in Reference list window arisen

5. Select record in referenced database loaded.

6. Click Create link for current record button (fig.5-19), arisen below database Navigator in referenced database.



�

Fig. 5-19 Record for link definition













	



To edit  data in Database link field:

1.  Turn database into Edit mode (Update switch to ON).

2. Write new alias to reference in edit control if necessary.

3. Click a �EMBED Paint.Picture��� button right to the alias.

4. Select referenced database and index (or define new) in Reference list window arisen

5. Select record in referenced database loaded.

6. Click Create link for current record button, arisen below database Navigator in referenced database.

	5.4.17 Edition of Assigned to atom data

	To observe assignment click on the value in table, assigned to this value atom being included in yellow rectangle. Furthermore, if Update is turned to Off, click the neighborhood of atoms area, if it is assigned, the corresponding value will be tagged in table, atom being tagged by blue ground. 
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Fig. 5-20. Assigned to atom field

To assign value: 

1. Turn Update switch On. 

2. Select the value to be assigned. 

3. Click � button at top right corner. 

4. Click atom to be assigned in Atom Assignment window arisen, its background will turn to yellow rectangle.



	5.14.18 Edition of NMR multiplets data

�

Figure 5-21. NMR multiplets edition dialog

	To make action with peaks they are to be selected.  To select  peak(s) click multiplet row in table box, use <Ctrl> and <Shift> keys to select several peaks in the list. Otherwise,  click at multiplet description at Spectrum image.

Peak table is filled with data read from the field defined in Peak field combobox.  Previous data(if not empty) are overwritten.  Selected peaks may be combined to form multiplets,  furthermore, defined multiplets might be cobined into complex multiplets of any depth - DD, DT, DTD etc.  To combine multiplets select peaks then press �EMBED Paint.Picture���  button. JJ coupling constant is calculated automatically. If one will select, for example, singlet anf doublet, a multiplet with undefined JJ coupling value will be formed.  Use abbreviations for description of multiplets (S,D,T,Q..M).  Conversely, split selected multiplet (or delete singlet) into singlets by �EMBED Paint.Picture��� button. Complex multiplet (e.g. DT) is splitted into more simple ones (D and T).  Instrumental frequency used to calculate JJ coupling constants may be changed by �EMBED Paint.Picture��� button.  To remove assignment press  �EMBED Paint.Picture��� button. To add new peak  click �EMBED Paint.Picture��� button, then select peak in spectrum image. Click the button again to stop addition.  To assign selected multiplet click an appropriate atom on structure image, click it again to cancel assignment. Typical for View XY array commands - zoom, scroll, right button menu are available on Spectrum image. Meaning of Undo, Redo, OK and cancel buttons is obvious.�

Chapter 6. Export and Import

	6.1 Import 



Two modes of importing into open database are possible: 



	a) Update switch is turned to ON. 

	b) Update switch is turned to OFF. 



In first case the information, changing the database content may be imported: 

	1) SD or RD file (*.sdf or *.rdf). 

	2) JCAMP file (*.jc). 

	3) Set file (*.lst)

	4) Text file (*.txt)

	5) MS Excel table (*.xls)

and files, which do not change database content:

	6) View form file (*.vfm). 

	7) Table form file (*.vtb). 

	8) Print template file (*.ptp). 



In the second case import doesn't affect on database content but controls its representation: 

	1) Set file (*.lst)

	2) Text file (*.txt)

	4) View form file (*.vfm). 

	5) Table form file (*.vtb). 

	6) Print template file (*.ptp). 





	6.1.1 Importing SD or RD file



	To import SD or RD file:

1. Open database. 

2. Turn the Update switch ON. 

3. Click on Import command of main menu File item. 

4. Select *.sdf  or *.rdf file type in File open dialog arisen. 

5. Select the file. 

6. Assign source fields to destination ones in arisen Field matching dialog (fig.6-1).
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Fig. 6-1. Field matching dialog

This dialog is omitted when importing in database with obligatory structure, brutto-formula, and molecular weight fields only (new database). 

	To match field drag it from Unassigned destination fields list and drop it into destination list. To clear assignment drag and drop it back. 

	Nonassigned fields will be omitted, when importing. Nonmatched destination fields are marked by � and will be empty (or filled with default values) after finishing of Import operation.



	

	The matched fields should comply with the Type conversion rules:



Nr	Edited field		Matched fields		

1.	Real			real+units, string, text 

2.	Real+units		real, string, text 

3.	Integer			string, text 

4.	String			text 

5.	List			string, text 

6.	Text 			string, array of string

7.	Boolean		integer, string, text 

8.	Calculated		real 

9.	Picture 			no conversion

10.	Object 			no conversion

11.	Date			string, text 

12.	Record 			no conversion

13.	Function 		no conversion

14.	Packed Array		real array 

15.	Chem. structure 	no conversion

16.	Custom data		no conversion



7. Identical structures may be encountered while Importing. CheD controls identical structures, and ask for direction if the case is occurred. If Options/Import parameter (11.1.4) is set to Ask to user, then directions should be done manually in Identical structure window arisen (fig.6-2) , whether Append, Overwrite or Skip entries with coincided structures. 
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Fig. 6-2. Identical structures window

To append, overwrite or skip occurred case and all others without confirmation click appropriate Append All, Overwrite All or Skip All button.

	The imported record’s values may be changed by typing of new data in Field value column. If more, then one structure exist in database, combobox at upper right contains their relative number. Selection of appropriate number will cause to display database’s content for selected structure. Moreover, Overwrite button clicking will cause overwriting of selected structure.



Note!  The different stereoisomer are considered to have identical structures.

	6.1.2 Import of JCAMP file



	To import JCAMP file: 

1. Open database. 

2. Turn the Update switch ON. 

3. Click on Import command of main menu File item. 

4. Select *.jc file type in File open window arisen. 

5. Select the file. 

6. Assign source fields to destination ones in arisen Field matching window (fig. 6-1). The window is omitted when importing in database containing obligatory structure, brutto-formula, and molecular weight fields only (or new database). 

7. If Options/Import parameter (11.1.4) is set to Ask to user, then directions should be done manually in Identical structures window arisen (fig. 6-2) whether Append, Overwrite or Skip entries with coincided structures. This window is skipped if the direction is set by parameter value or there is no identical structures. 

	6.1.3 Import of Set



	Two destinations exist when Set file importing:

a) global database edition using information from Set

b) restoring of Dataset or bookmarking of records using values from Set



	First case is realized when importing is executed with the Update switch turned to On, second - to OFF.



	6.1.3.1 Global database edition.



	Global database edition is based on the next principles. 

Set should contain data for not less than two fields one of them being key field. If the record with the field value equal to key one is encountered, then other matched fields of this record are overwritten by that from the Set file. Set itself is to be prepared using text editors. Only numerical, string and list types fields can be edited.

	To execute edition:
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Fig. 6-3. Fields matching when edition using Set

1. Turn Update switch to ON.

2. Execute the Import command of main menu File item.

3. Select Set type and filename in File Open dialog arisen.

4. Match the fields in the open dialog of Fields matching (fig.6-3).

5. Select the Key field in the Key field edit control and click OK button.

	The field matching is standard for CheD. Program automatically assigns fields with equal fileld -types and names. Then corrections may be performed manually. To do that drag the box near data filed from one list and drag and drop it into the corresponding box in another field list. The matched fields are linked by straight line. Nothing will be done if assignment is incorrect, e.g.fields of different types.



	6.1.3.2 Data restoring



	Set is a table containing the defined field values obtained by Exporting of group of records (6.2.3) values or typed manually. Only numerical or string type fields may be used to create Set. The records may be easy restored inside library by Loading of Set.  

	Set file is of text format and has default extension *.lst, which can be changed in Options/Default extensions tab (11.1.3). 



	The Set of database written in Set file can be retrieved by this command. CheD compares the values of Set with that of database, the Set of records found or bookmarked records being resulted in. If several fields values are written in Set file, then retrieval is performed in AND combination, e.g. the records retrieved should have the values given for all fields. To retrieve records by Set: 



1. Execute the Import command of main menu File item. 

2. Select the Set file type in file opening dialog arisen. 

3. Click Make selection and sorting radiobutton to create sorted Set from Set.

3'. Click Put bookmarks radiobutton to label records in database according to Set.

4. Select the path and file with the Set. 

	Program analyzes whether the data are numerical or string type of and proposes the corresponding database fields to be compared. 

4. Select the field to compare with in Field selection window (fig.6-4) arisen. 
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Fig. 6-4. Field matching when Set loading

To do that drag the box, corresponding to field from Set file content, and drop it into box, corresponding to database content. The fields should be of the same type, no action will be otherwise. The corresponding boxes are linked by straight line.	Repeat procedure for next pare of fields, if necessary.
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Fig. 6-5. Errors box

	If some strings in the Set doesn't match with open database the Errors window (fig.6-5) with mismatched strings found is arisen. 











	









6.1.4 Import of Text file

	This type of import operates in two modes. The first is the kind of search and is active in nonedit mode (Update switch is turned to OFF). The Dataset can be retrieved by this command. CheD compares the values of Text file  with that of database, the dataset of records found or bookmarked records being resulted in.  This command is convinient to retrieve dataset by text file exported by another program or created manually by text processor.



The result of import depends on the radiobutton clicked in File Open dialog (p.3, 3’).  To retrieve records by Text file:

1. Execute the Import command of main menu File item. 

2. Select the text file (*.txt,*.csv) type in the File opening dialog arisen. 

3. Click  Create a subset of matched records radiobutton to retrieve Dataset with matched records.

3’. Click Mark matched records radiobutton to bookmark the records matched with the text file.

4. Select the folder and file with the Text file. 

	Program analyzes whether the data are numerical or string type of and proposes the corresponding database fields to be compared. 

5. Select the field to compare with in Field matching window (Fig. 6-6) arisen. 

	If some strings in the Text file doesn't match with open database the Job errors box with mismatched strings found is arisen. These strings are copied into *.bad file. 
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Fig. 6-6 Field matching when retrieving by Text file

To match fields drag the box, corresponding to field from Set file content, and drop it into box, corresponding to database content. To clear matching drag the box back. The fields should be of the same type, no action will be otherwise. The corresponding boxes are linked by straight line.



























	The second mode is the kind of Find and Replace (3.2.2) command. This command is fulfilled in Edit mode.  Import of Text file can be used to replace content of Numerical, String or List fields through the whole database, using Text file. The principle is similar to Find and Replace command, but replacement is executed in several fields. This operation is convenient for global edition of database.

	To replace field content using Set file:

1. Turn Update switch to On.

2. Execute the Import command of main menu File item. 

3. Select the text file (*.txt, *.csv) type in file opening menu arisen. 

4. Select the folder and file with the Text file. 

	Then program asks then which data fields are subjected to replace.

5. Match the columns in Text file to fields in database Field matching dialog arisen.
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Fig. 6-7 Field matching when replacing by Text file

 	There are Text File columns in left part of dialog and database fields list in the right. To match columns and fields drag and drop the boxes near them. The matched fields are linked by straight line. To cancel matching drag the box back. Only numerical, string and list  types of fields can be matched. Matching may be done automatically. Click Auto match button, the fields and column with the same type and names will be linked. Column  which is used to find record is a Key field. If the value in the key field for given record is coincided with that of key column, then the values of all other fields for this records will be replaced by matched one from Textfile.  The replacement by empty value in Text file may be cancelled, for appropriate checkbox should be checked. The procedure can be executed for part of Text file, for Start import at line and Finish import at line controls should be fullfilled.

	6.1.5 Import of MS Excel file

This command is available in Edit mode only and is executed from Import command of main menu File item. The command is used to append database.

	To import MS Excel file:

1. Turn Update switch to On.

2. Execute the Import command of main menu File item. 

3. Select the MS Excel(*.xls) file type in File opening menu arisen. 

4. Select the folder and file with the Excel file. 



Then the program asks which data fields are subjected to append.

	.
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Fig. 6-8 MS-Excel import field matching

	Match the columns in MS Excel file to fields in database in Field matching dialog arisen. To do matching drag box near field name and drop into corresponding box or press Auto match button. To clear matching drag the box again or press Clear match button.

6.1.6 Import of View form

	The order of fields location on the screen is called View form. View form may be edited or deleted(4.2.1). Each database has its proper one or several View forms, which can be used to present information of the library on the screen by different ways. The View form may be exported (6.2.4) into file to be used in other database after importing. View form file has default extension *.vfm, which can be changed in Options/Default extensions tab (11.1.3).

	To load View form file: 

1. Open database. 

2. Click on Import command of main menu File item. 

3. Select View form file type in File open dialog arisen. 

4. Select the path and filename. 

	Current data will be presented in accordance with imported file, the list of View forms being expanded by a new name (it is not a file name imported, but a name of View form). Only coincided in name and type fields appear, if importing View form into another database, than was exported from, is carried out.



	6.1.7 Import of Table form



	The order of fields location in the Table screen is called Table form. The field's value is presented inside a columns defined by form. Table form may be edited or deleted (4.2.2). Each database has its proper one or several Table forms, which can be used to present information of the library on the screen by different ways. 

	The next fields may be defined as Table columns: 

1. Brutto-formula. 

2. Molecular weight. 

3. Real and Real+units. 

4. Integer. 

5. String. 

6. Boolean. 

7. Calculated. 

8. Date.  



The Table form can be stored in the file by Export of Table form command (6.2.5). Table form file has default extension *.vtb, which can be changed in Options/Default extensions tab (11.1.3).

	Stored Table form in Table form file may be used to represent data in current database. To load Table form file: 

1. Open database. 

2. Click on Import command of main menu File item. 

3. Select Table file type in Open file window arisen. 

4. Select the path and filename. 

	Current data table will be reconstructed in accordance with imported file, the list of tables being expanded by a new name (it is not a file name imported, but a name of View table  form). Only coincided in name and type fields appear, if importing Table form into another database, than was exported from, is carried out.

	6.1.8 Import of Print template



	The predefined order of fields location on the paper sheet is called Print template. Print template may by of two kinds - Print template and Print Table template. The former is related to form designed as frames filled with data, the later as data table. Each library has its proper list of Print templates.

	The Print template file contains Print template obtained by Export of Print template command (6.2.6). Print template file has default extension *.ptp, which can be changed in Options/Default extensions tab (11.1.3).

	Stored format of Print template Print template file may be used to represent data in current database. 

	To load Print template file: 

1. Open library. 

2. Click on Import command of main menu File item. 

3. Select Print template file type in Open file window arisen. 

4. Select the path and filename. 



	The type of Print template (Print template or Print Table template) depends from which type was exported. Current data will be presented in accordance with imported file, the list of Print templates being expanded by a new name (it is not a file name imported, but a name of Print form The Print template file contains Print template in text mode obtained by Export of Print template command. It may be imported by Import of Print template command to restore it. Print template file has default extension *.ptp, which can be changed in Options/Default extensions tab(11.1.3.). Only coincided in name and type fields appear, if importing Print template into another database than was exported from, takes place.



	6.2 Export

CheD supports export of opened database (Dataset) into: 

a)another database 

b)older CheD version format

c) SD or RD file. 

d) JCAMP-Link file

e)Text file

f) Excel table

g) Set file . 

	Besides this some parts of data may be exported into: 

h) View forms file.

i) Print template file. 

k) Table form. 

	Exporting is executed by Export command of main menu File item.

	Some export options may be arisen in CheD evolution process, when new DLL’s including export/import operations are written ( for example export/import of NIST MS file).

	6.2.1 Export of SD or RD file



To export dataset as SDF or RDF  file: 



1. Open the database to be exported. 

2. Click Export command of Main menu File item. 

3. Select Save database in SD file format (*.sdf)  type in Save As... window arisen. 

3’. Select Save database in RD file format (*.rdf)  type in Save As... window arisen. 

4. Define the path and file name. 

5. Click Save button. 

6. Type password in Password input dialog arisen, if database is protected to export

7. Select the fields to be exported in SDF or RDF Fields Selection window (fig. 6-9) arisen.
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Fig. 6-9. Fields to be exported window

	To export field its area should be clicked, the corresponding check box being crossed. SDF format has additional Structure comment as string. This string appears on Structure field area. To define, which CheD’s field should be a structure comment select it in combobox in right upper corner. 

	Some fields are transformed into another types in SDF. The fields, types of which are converted while exporting are shown in corresponding list box.





	

The fields are converted while exporting as follows:



CheD				SDF 					

Real+units 			Real

List				String 

Boolean			String 

Calculated 			String

Picture 				Can not be exported

Object 				Can not be exported

Date				String 

Record 				Separated fields of the record are exported

Function			Can not be exported

Packed Array 			Text

Chemical Structure 		Can not be exported

Ranged 			Real value with ‘...’ (three points) as delimiter

Arrays 				Text

WWW Link			Text

Database Link			Text





	6.2.2 Export of JCAMP file



	JCAMP is a format for exchange of spectral data. To export database into JCAMP file: 



1. Open the database to be exported. 

2. Click Export command on Main menu File item. 

3. Select JCAMP type in Save as box of File save window arisen. 

4. Define the path and file name. 

5. Click Save button. 

6. Select the fields to be exported in JCAMP field preparation dialog (fig.6-10) arisen.
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Fig. 6-10. JCAMP file preparation dialog

Exported field should be selected within predefined blocks with predefined labels: 

1. CHEMICAL STRUCTURE. 

2. NMR PEAK TABLE. 

3. MASS SPECTRUM. 

4. INFRARED SPECTRUM. 

5. NMR SPECTRUM

	Selection is done by drag and drop of selected CheD's field into column Label value of blinking area of JCAMP file fields window. To unselect field drag and drop it back. 



	Custom's New block may be created by pressing New block button. New JCAMP block dialog (fig.6-8) is arisen for block definition. 





	To define new block: 

1. Type the block name in appropriate edit-control. 

2. Select JCAMP predefined fields if necessary in Predefined labels section. 

3. Select of JCAMP XY array representation in XY format edit-control. Array may be introduced by one of the modes:

а) X++(Y..Y) - only Y elements are written, X - values are calculated from borders and step defined

b) XY..XY - paires of X and Y values are introduced
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Fig. 6-11. Custom JCAMP block creation dialog

Obligatory field in new block is XY array, usually associated with some type of spectrum. Other fields are selected from JCAMP predefined labels or dragged and dropped from Database fields table. There is no publications about custom blocks, it was introduced to exchange any kind of two-dimensional array data. It is no good to use such files for another commercial software which accept JCAMP format.

	Custom field may be added within predefined or custom block by dragging and dropping into Add custom field (see fig.6-11) area.



Some fields can not be exported into JCAMP file: 

Calculated. 

Picture. 

Object. 

Record. 

Function. 

Arrays with dimension more then two. 

Ranged fields.

	6.2.3 Export of Set



	Set is an text file containing the defined field values obtained by Exporting of group of records values or typed manually. Only numerical or string type fields may be used to create Set. The saved Set of records may be easy restored inside library by Loading Set.  

	To export Set: 

1. Create Set manually or by search (Chapter 7). 

2. Click on Export command of main menu File item. 

3. Select Set file type (*.lst extension) in Save As... dialog arisen. 

4. Select the drive, folder and filename to store Set. 

5. Select the field name, Set of which is to be exported, in the Field selection dialog (fig.6-12) arisen. 
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Fig. 6-12. Selection of fields for export in Set

	To select field click its area and then click Right arrow button, the field being appeared in Selected fields frame. Several fields may be extracted. To change order of Set use Up and Down arrows buttons. To unselect field click Left arrow button.

	If some records have blank values for the field selected, the Job errors window with the above entries is arisen.







	6.2.4 Export of Text file

	The numerical and string fields can be exported into text file  (*.txt) or its particular case - comma (semicolon in Russion version of Windows) delimited text to communicate with other programs. To export text file. 

1. Create Dataset. 

2. Click on Export command of main menu File item. 

3. Select tab delimited text (*.txt) or comma-delimited text (*.csv) type of file in Save As Windows dialog arisen. 

4. Select the drive, folder and filename to store Set. 

5. Type password in Password input dialog arisen, if database is protected to export

6. Select the fields to be exported in the Field selection window arisen (fig.6-13).
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Figure 6-13. Field to be exported selection dialog



Select the field to be exported in database list then click button with right arrow. To select all allowed fields click button with double arrows.  Selected field will be appeared in right list. To unselect field click the button with  the left arrow (s). Click Up and Down arrows button to change the order of fields. File may content fields names header or may not, which is controlled by Export field names check box. Delimeter between columns may be selected in combobox Text delimeter. The possible values are: Tab(#09), Semicolon(;), Comma(,), Space( ), <CR-LF>. Decimal separators for real numbers can be selected in Decimal separator combobox. The text delimeter for comma-delimeter text is predefined and Text delimeter check box is omitted.	

	



	Below there is an example of text file.

Brutto-formula	a	b	State

CH2O	4.50	13.95	gas

CH2O2	4.64	26.96	gas

CH4O	3.65	25.14	gas

C2H4O	3.11	36.69	gas

C2H4O	-2.29	55.47	gas

An example of comma delimited text:

Brutto-formula,a,c

CH2O,4.50,-3.73

CH2O2,4.64,-11.35

CH4O,3.65,-7.42

C2H4O,3.11,-12.83

C2H4O,-2.29,-33.58

	6.2.5 Export of View form



	The order of fields location on the screen is called View form. View form may be edited or deleted (4.2.1). Each database has its proper one or several View forms, which can be used to present information of the library on the screen by different ways. The View form may be exported (see...) into file to be used in other database after importing. View form file has default extension *.vfm, which can be changed in Options/Default extensions tab (11.1.3).



	To save View form: 

1. Open database. 

2. Select View form (2.2.4). 

3. Click on Export command of main menu File item. 

4. Select View form file type in Save As... dialog arisen. 

5. Select the path and filename to store View form.



	6.2.6 Export of Table form



	The order of fields location in the Table screen is called Table form. The field's value is presented inside a columns defined by form. Table form may be edited or deleted (4.2.2). Each database has its proper one or several Table forms, which can be used to present information of the library on the screen by different ways. 

	The Table form may be saved in text Table form file by Export of Table form command. Table form file has default extension *.vtb, which can be changed in Options/Default extensions (11.1.3) tab.

	To save Table form: 

1. Open database. 

2. Select table (2.2.4). 

3. Click on Export command of main menu File item. 

4. Select Table form file type in Save As... dialog arisen. 

5. Select the path and filename to store Table form.



	6.2.
7
 Export of Print template



	The predefined order of fields location on the paper sheet is called Print template. Print template may by of two kinds - Print template and Print Table template. The former is related to form designed as frames filled with data, the later as data table. Each library has its proper list of Print templates.

	The Print template file contains Print template obtained by Export of Print template command. Print template file has default extension *.ptp, which can be changed in Options/Default extensions tab (11.1.3).

	To save Print template: 

1. Open database. 

2. Select Print template (9.2). 

3. Click on Export command of main menu File item. 

4. Select Print template file type in Save As... dialog arisen. 

5. Select the path and filename to store Print template.

Chapter 7. Search



	The searching is used for retrieving specific records from the database(s). The result of Search are the bookmarked records. This records may be browsed by clicking of Next bookmarked � and Previous bookmarked � buttons, or united in separate Set by � button of Navigator. Set may be treated as usual database (edited, browsed, exported, searched, printed etc.). To abolish bookmarking click � button of Navigator.

	To find records: 

1. Open the database(s). 

2. Click on Find command of Main menu Search item or strike <Ctrl+F> key. 

3. Set a search task in the Query for search window (fig.7-1) arisen. 

4. Click the Execute button. 

	

Note. Find command of main menu Search item is available if Update switch is turned to OFF only!



	7.1 Setting a task for search



	Query for search is set in Query dialog (fig.7-1), which is called by Find command of main menu Search item. The command is available only if Update switch is turned to OFF.



�

Fig. 7-1 Query dialog

The dialog consists of  four functional parts. 

a) Search inside databases box contains the list of databases opened. Select the bases to be searched in (multiply selection is possible). 

b) Database(s) searchable field box contains the list of common fields (types and names) for all bases to be searched in. Select the necessary field. 

c) Task tab in the center. Different field types uses different kind of tabs for search query: 

	1). Structure substructure tab. 

	2). Brutto-formula tab. 

	3). Numerical data tab. 

	4). String tab. 

	5). List field tab. 

	6). Numerical Array tab. 

	7). Packed Array tab. 

	8). Atom Assign tab.



d) Processing part is in the right of window. It consist of Variator for distribution of computer resources between the main and background processes, dynamic search statistic box and Execute button to start search. 
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Fig. External DLL search selector

For some fields External DLL can be used to find records. In this case additional box will be arisen in right down part of window. Select which procedure: CheD’s Internal or External DLL’s (MS spectrum in example on fig.7-2) will be used to find record.





After query definition search is initiated by clicking of Execute button.



	7.1.1 Structure (substructure) query definition



	Structure search box (fig.7-3) is arisen within Search window when structure search is executed. Three types of structure search -Exact, Fragment (substructure) and Similar are possible. Structure similarity is described in detail in (see...). How to define structure is described in detail in Structure Editor User guide. 
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Fig. Structure search query box

Substructure search is controlled by four parameters: 

1. Charge sensitivity. If correspondent box is checked, only structures with identical to query charges will be retrieved. Otherwise the charges are ignored while searching. 

2. Isotope sensitivity. The same as above but relates to isotopic masses. 

3. Semipolar bond as double. With this box checked all semipolar bonds are considered to be equal to double when searching.

4. Stereo parameter influences on stereo isomers searching and may have three values: Exact, Ignore, and Replace. With Exact value stereo configuration of chiral center (R,S) and double bond (Z,E) in retrieved structure should be identical with query. Ignore value means that stereodescriptors are not taken into considerations. Replace means that not only exact, but its reverse configuration (R becomes S, Z becomes E and vice versa) are retrieved. Ignore is the most suitable value. 



Similar  structures search is controlled by two parameters:
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Fig. 7-4. Similar structure search parameters

1. Minimal and Maximal percentage of matching (100% - full match, 0% - no matching) (fig.7-4). Using percentage range enables ones to find both similar and dissimilar structures.

2. Sort by matching checkbox. For nonticked box all records found will be labeled as usual. Otherwise the retrieved entries will be united into separate Set and  sorted accordingly to percentage of matching. If average percentage (sum(min+max)/2) of matching will be greater 50, descendent order of sorting will be implemented, ascendant otherwise.





	7.1.2 Brutto-formula query definition





	Brutto-formula search box (fig.7-5) is arisen within Search window when brutto-formula search is executed.
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Fig. Figure 7-5. Brutto-formula  query box



	To set task for Brutto-formula search select the element and type the upper and lower boundaries for it. Clicking the element button will cause appearance of Periodic table. Click desired element to change selected one by it. The columns may be expanded by clicking Add column button. The next column will have next default element. The order of default element is: C, H, N, O, P, He, S, Be, Li, B, F, Ne, Na and then according to its number in Periodic table. 



Nonmentioned elements may be present in retrieved records either without limitations or be absent. To indicate presence of an element, click corresponding radiobutton.



	7.1.3 Numerical field query definition (Molecular weight, Real, Real+unuits, Integer, Calculated)

	Molecular weight, Real, Real+units, Integer and Calculated types of fields are related to numerical type. Numerical search box (fig.7-6) is arisen within Search window when such types of search are executed.
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Fig. 7-6. Numerical search, query box

	 Two edit-controls contain the numerical values for searching: 

	Minimal value 

	Maximal value 

Next cases are possible: 

a) If the number is written in edit-control Minimal value only, then all records with larger or equal to entered value will be retrieved. 

b) If the number is written in edit-control Maximal value only, then all records with lower or equal to entered value will be retrieved. 

c) If both edit controls will be filled by numbers, and maximal value is greater than minimal one, then records in given range will be retrieved. 

d) Contrary, if the minimal value is greater than maximal one, then the search will be executed outside the specified range. 

	If the Exact value checkbox is checked, only Minimal value edit control is active, records with the written value being retrieved. 
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Fig. 7-7. Units definition box

	If field under searching is of type Real+Units, then combobox with unit measures is shown also. Besides Minimal and Maximal values, one has to select unit measure in this case in Units definition box (fig.7-7) arisen.







	If field under searching has Range flag specified, then 4 radiobuttons will be presented (fig.7-8):
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Fig. 7-8. Opions for ranged numerical search

	Select appropriate search condition, its meanings are obvious. Save it if necessary by Save options button clicking.



















	7.1.4 String or Text field query definition



	String search box (fig.7-9) is arisen within Search window when String or Text types of search are executed
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Fig. 7-9. String or text query definition

Query dialog for String and Text fields search is designed as table, each row of it contain substring for searching. Substrings are used by search in AND or OR logic. In first case retrieved value must have all substrings, in second one of them. 



	The dialog to enter string's fragment contains three checkboxes (fig.7-9): 

1. Case sensitive -  the upper and lower register symbols are different. 

2. Whole word only -  the given fragment may be divided by <Space>, begin/end of string symbol, and/or special symbols from the left and right sides. 

3. Beginning of phrase - record is retrieved if its field begins with entered string. If two substrings, separated with ‘...’ (three points) are entered range mode is available. For example: 

AGFA-0006...AGFA-0012 

means, that the search will be performed in the range shown. 

	Read File button is used to enter strings from text file (*.txt). The standard File Open dialog will appear. The search will be executed for all strings in file (up to 255) in OR mode. If checkbox Beginning of phrase is checked, then intervals for string search may be entered, two fragment of interval being divided by ‘...’ (three-point), e.g. AGFA-0006...AGFA-0012  
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Figure 7-10. Query to find string array



	Radiobuttons Column Matching are visible if search field is array (fig.7-10), its size being greater than 1. In the case multi-column table is arisen. The buttons determines logic (AND OR) for array’s component matching.

	In example on fig.7-10 record retrieved should contain string “yellow” in Color column and “sunflower” in Herb column because of AND logic is selected. In OR case one of conditions is enough to retrieved record.























	7.1.5 List field query definition



	List search box (fig.7-11) is arisen within Search window when List search is executed
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Fig. 7-11. Query for list search box

	Query dialog for List search is designed as one column table, each row of it contain string of list for searching. A list is proposed to select string after combobox clicking. Several elements of list may be used for Search in AND combination. To add new element click Add row button.













	7.1.6 Boolean field query definition



Boolean field search box (fig.7-12) is arisen within Search window when Boolean field search is executed
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Fig. 7-12 Query for Boolean search box

	To find records with True value click appropriate radiobutton and vice versa.















	7.1.7 Date field query definition



	Date search box (fig.7-13) is arisen within Search window when this type of  search is executed.
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Fig. 7-13. Date query box

	Search may be executed as for period as for exact date. For last case check appropriate checkbox, only From date combobox being active. 

	To enter date click button and select the date in Date definition box (5.4.10).













	7.1.8 Find by Record type field



	Record type field consist of different types fields, search by any of them is similar to usual fields of given type.



	7.1.9 Find by Array



	Only numerical arrays (Integer, Real) and String (String, Text) arrays may be used to retrieve data. String array search is described in 7.1.4, only numerical Arrays are considered in this section. 

	Two tabs consisting box- Array (fig.7-15) and Options (fig.7-16) is arisen when numerical or Packed array search is executed. Former tab is used to set query for search, later tab - to control search process..
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Fig. 7-14. External procedure selector

	Some databases may be searched by procedures, included in additional DLL’s e.g. NMR, MASS, IR spectra. To use external search procedure select it in External procedure combobox (fig.7-14), which is located above Execute button. Appropriate window for each external procedure to set query will be arisen after Execute button clicking. These windows are described in corresponding DLL’s captions

Default value is <Internal> which uses standard CheD’s procedures to find records.

	7.1.9.1 Array setting

	Query may be entered as table from keyboard or loaded from text file in Array tab (fig.7-15). 
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Fig. 7-15. Array tab

1. To set query from keyboard click Add button - new row will be added. Type new values.

2. To edit query table click necessary value area and edit it. 

3. To remove row select it then click Delete row button. 

4. To remove whole array click Clear button. 

5. To load query from text file click Load button then select file. 

	 File loaded may be viewed in demonstration window if Picture style is turned to type, corresponding to array (Spline, Peaks, Points, Points+LS) (4.2.1). The cjmmands of View XY diagram (5.4.14) are available (Zoom, Scroll, Cursor box, pop-up menu).

	The Set retrieved may be sorted by Similarity factor (7.1.9.2) if Sort by matching check box is ticked.





















	7.1.9.2 Options

	Array search - Options page is used to set Options for searching using Numerical array or Packed array.
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Fig. 7-16. Array search, Options setting 

1. Minimal and maximal boundaries for searching are typed in corresponding table. <common> string value means the region defined in query.

2. Relative penalty table is active for Points searching only. 

3. Spline to X checkbox switches between Spline and Points modes. Only Spline mode is available for Packed Array search, selected in p.4. 

4. With Points type search (Spline to X check box is not checked) two algorithms of search are available Point-to-Point and Points-to-Point which are selected by appropriate buttons (fig.7-16). 

5. Minimal per cent of overlapped data spin selector is used for Spline search as discriminator and means the minimal possible intersection of X coordinate. 



6. Similarity search (or R-factor) variator defines the maximal R-factor for search to be considered successful. The way to calculate R-factor depends on the search algorithm used (7.1.9.3).
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Fig. 7-17. Spline Option parameters

The next parameters are valid with Spline to find X check box ticked (fig.7-17):

Auto scale Y-axes check box is used to normalize arrays to 1. 

Baseline correction buttons select base line equation:

a) None - no baseline correction

b) Linear - baseline is a straight line

c) Parabolic - baseline is a parabolic curve











	7.1.9.3 Algorithm



	Besides Points comparison Spline search mode is available for two dimensional numerical arrays. It is turned On by Spline to find X checkbox of Options page (fig.7-16). The next actions are performed in Spline search mode. 

1. The query array is interpolated by cubic spline. 

2. If Autoscale Y-axes check box is checked query Y arrays is normalized to 1. 

3. Linear or Parabolic base line correction for query, if selected, takes place. 

4. Intersection of splines is checked. The common X region should not be less than Minimal per cent of overlapped data parameter. 

5. The ordinates of spline and library array  are compared at X-points of library array in range defined  by Minimal and Maximal value. Common value means the intersection range is to be considered. 

	R-factor as a normalized sum of deviations for each considered point is calculated. If it is equal or lower than Similarity search parameter then success is achieved. 



	Another algorithm is realized for Points search. 

1. The points belonging to defined in Options range are taken into accounts. Intersected points are considered for common value. 

2. Each query point is compared with whole library table points. The nearest one is and is taken into account. 

3. If selected algorithm is Point-To-Point, the found point is not considered in further comparison. Otherwise, if it is Points-To-Point , this point may be associated with several query point. 

3. The sum of coordinate's deviations is calculated for all query points. Deviation of each coordinate is taken into sum with a Penalty factor defined in corresponding table. Normalized sum is a R-factor.

4. If R-factor is equal or lower than Option's Similarity search parameter then success is achieved.

	7.1.10 Find by Packed Array



	Packed Array is two dimensional Real Array, used to store spectral (or similar) data. The searching using Packed Array is similar to usual Array (see 7.1.9), but only Spline search mode is available only.

	7.1.11 Find by WWW Link data		



	The alias of link only is used to find record by WWW Link field. Because of alias is of String type, the task to search is defined as usually for String search (7.1.4).

	7.1.12 Find by Database Link data		



	The alias of link only is used to find record by Database Link field. Because of alias is of String type, the task to search is defined as usually for String search (7.1.4).



	7.1.13 Find by Assigned atoms



	The Atom assign tab (fig.7-18) is arisen additionally, when a field which contains data, assigned to atoms in chemical structure, is selected for search. 
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Fig. 7-18. Assigned atoms search tab

It is a substructure kind of search, all records containing given fragment of structure with assigned property will be retrieved. The tab contains the structure area at the center, and Substructure search parameters checkboxes and buttons (7.1.1). Additionally there is a Create histogram check box used to observe the search results as histogram.

To perform search:

1. Click button Build Query (or double-click at Structure area).

2. Define fragment of structure in the Structure Editor arisen.

3. Mark a number of atoms, the number should be in agreement with selected property. For no atoms marked button Execute is inactive.

4. To get histogram of data found (fig.7-19), tick the Create Histogram checkbox.

5. For more than one atom labeled, one can define: whether the topological distances on query and structure will be conserved during search or not by checking Conserve topological distances.

6. Click Execute button to start search.

	If the search with histogram creation is selected, then Histogram window will appear immediately after search (fig.7-19).
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Fig. 7-19. Histogram window

	There is a table with a property values (13C Chemical shifts on fig.7-19) in upper part of window. Right to it there is a structure, which have selected in table value. Simultaneously, the same record is displayed in Record content window. The values in table are sorted - the type of sorting is defined by Sort radiobuttons. The statistical results of atom's property are displayed in left lower part - Average value, Dispesion and number of records with given property.  

	In the histogram frame the commands of XY diagram (5.4.14) are active - zooming, scrolling, cursor, pop-up menu. The average value is defined in histogram by red column.













7.2 Search logic



	If the number of found record are too large or too small the results of several searches may be combined using logical equations. Datasets manipulation dialog is called by  button of Dataset manipulator. The equation has two parameters A and B.
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Fig. 7-20. Datasets manipulation dialog



In the boxes dataset A and dataset B there is the log file of search. Log file contains the result of search on different stage of CheD session. Closing the session will nullificate the log file.  The datasets retrieved on each stage can be assigned to one of parameter A or B.  To define parameters select the value in boxes, then select the type of equation. The result of logical operation is the new dataset.

Not A - creates the dataset without the records in dataset A

Not B - creates the dataset without the records in dataset B

A-B - creates the dataset, in which records from dataset A has not records from dataset B

B-A - creates the dataset, in which records from dataset B has not records from dataset A

A+B -creates the dataset, containing as the records from dataset A as from dataset B

A an B  - creates the dataset  with  common for both datasets records

A xor B - creates the dataset  with  different both datasets records

�Chapter 8. Comparison, Copying and Sorting

8.1 Comparison type selection

Three modes of comparison are available in CheD

Find records with equal values of data fields.

Compare two identical data bases and find nonequal recors.

All commands are executed by dragging of �EMBED Paint.Picture��� icon and dropping into blinking �EMBED Paint.Picture��� icon area. The Comparison type selection dialog will be arisen then (fig. 8-1).
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 Figure 8-1. Comparison type selection dialog

	It contains the radiobuttons for selection the comparison mode. Identical data radiobutton selects searching for records with equal field values (8.1.1). Database content radiobutton selects comparison of two identical databases (8.1.2). Other radiobuttons are used to start Diversity Sorting (8.4) procedures.

8.1.1 Find records with identical fields
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Figure 8-2 Fields to be compared dialog

Identical records may be found as in different databases, as within the same database.

	To find 'identical' records in two databases: 1. Open both databases. 

2. Tile windows horizontally or vertically, for Database manipulator buttons be accessible. 

3. Drag and drop � icon from source base into blinking � icon of destination one.

4. Click Identical data radiobutton in Comparison type selection dialog displayed (fig. 8-1).

5. Select field for comparison in Fields to be compared dialog (fig.8-2) arisen then.

	Only fields, which can be compared are listed in listboxes. For example, pictures, OLE objects and functions can not be compared - they will not be listed, although present in database. Select both source and destination field names. Only the fields of same type may be compared. Text (string) field comparison is monitored by Case Sensitive check box.  Structure comparison can be carried out with taking into consideration the stereoconfiguration or possible tautomers.  If structure consist of several fragments, only the largest may be compared. It is important for example while comparing salts. Only anions should be considered, if appropriate check box is ticked.
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Figure 8-3 Identical fields dialog

5. Suggest the identical entries in Identical fields dialog (fig.8-3). This window shows Structures for tested records, information about records, and field’s to be compared values (IC50 on fig. 8-3). Manual suggestion is necessary for fields identity. Click Set hit button for current entries identity or Auto set hit for current and all other candidates. Click Ignore if entries are different. The last case may take place for example, when two stereoisimer are encountered, when structures are compared. CheD doesn’t recognize the stereoisomers.

	 Identical entries will be bookmarked in both libraries. 
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Fig. 8-4 Results of comparison 

The popup non-modal box is arisen as a result of successful searching of identical records (fig.8-4). Clicking on an item in the list will cause displaying of corresponding records in both compared databases. The window is closed automatically if at least one of the referenced databases is closed. 

	Specific situation occurs, when matching record has duplicate (triplicate etc.) inside one of the matched database. In this case the pares of matched records will be displayed twice (or more) for each particular case of matching (530-1, 529-1, 530-2 and 529-2 on fig. 8-4). This method of matching is known as many-to-many relation. The total number of bookmarked records after matching in one database will be not equal in common case to that in second database.

	On the top of the box there is the button Save... used to store comparison results in the Set file (*.lst) (6.2.3). The values of selected fields for both database are written in  this table. The field selection is performed in the dialog on fig. 8-5. duplicates).

	After the Save... button is pressed the dialog to select fields to be written in Set file is arisen (fig. 8-5).
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Fig. 8-5. Fields to be written in Set file

Tick the field boxes, which values are to be written as columns in text table for paires of records shown in fig.8-4. Click OK button and select file to store in Save As... dialog arisen. Written file can be used for browsing, printing and insertion into another document.











	



	



To find identical records within one database: 

1. Open database. 

2. Drag and drop � icon into blinking � icon of the same database. 

3. Click Identical data radiobutton in Comparison type selection dialog (fig. 8-1).

4. Select fields for comparison in Fields to be compared window arisen (fig.8-2). 

3. Suggest the identical records in Identical fields window (fig.8-3). 

Process of comparison is monitored in Job control window. After its finishing the identical records will be bookmarked. Paires of records with identical fields are exposured in Comparison result box (fig.8-4).

	8.1.2 Comparison of two databases



	This kind of job is available only for databases of equal size, for example, when the same database is created by two operators, and comparison is necessary to avoid errors. To compare two databases all records should be sorted to be followed in the same order. Several fields may be involved in comparison, where records are considered to be identical only if all defined fields are equal (AND logic). The identical record are bookmarked in both bases. The result of comparison is a Boolean value True if all selected fields in record are equal, False - otherwise. To store results of comparison appropriate Boolean type field should be initiated (3.1).

	To compare two databases:

1. Open both databases, tile vertically to make operations easy.



�

Fig. 8-6 Two database comparison window

2. Press <Shift> key and drug � icon from one database and drop it into blinking � icon of another database.

3. Click the Database content radiobutton in Comparison type selection dialog (fig. 8-1) arisen.

4. Define the fields to be compared in Two database comparison window (fig.8-6).

The window contains lists of fields in two databases. Only fields, which can be compared are listed in listboxes. For example, Picture, OLE object and Function fields can not be compared - they will be omitted in the lists..

	To define task for comparison:

1. Drug button corresponding to compared field in source list into similar button in destination list, or vice versa. The buttons will be linked by straight line. Click Match button to match identical type and name fields automatically.

2. Define the boolean field in Destination, Source or in both databases, where results of comparison will be written. Update switch in corresponding database should be set to ON. The result will be TRUE if all fields are equal, FALSE otherwise.

3. Define second field to be compared etc.

	String comparison is an especial case of comparison. Operators may enter different nonalphanumerical characters (spaces, commas etc.), string being logically equal. To avoid this ambiguity, string comparison may be executed with omitted nonalphanumerical characters, for corresponding checkbox should be checked.

	Some times string may content valuable information and nonvaluable (e.g. comment). If only first part is to be compared, comparison is possible in regime Beginning of string. To do that check appropriate checkbox and define the last characters, to be included in comparison.

	For example, if Structure, Temperature, and Refraction index’es fields are to be compared, three Boolean fields to store result of comparison should be initiated (e.g. Str_Code, Temp_Code, Refr_Code). Comparison may be executed three times (for each field separately). Appropriate True (if equal) or False (if different) values will be written in corresponding Boolean fields after comparison being finished. Using these results database may be corrected then.

	Structure comparison can be carried out with taking into consideration the stereoconfiguration or possible tautomers.

	8.2 Copying of data

	

	To copy Set (or current Record) into another database: 

1. Open source database and Make Set if necessary. 

2. Open destination database. 

3. Tile windows horizontally or vertically, for Database manipulator buttons be accessible. 

4. Turn ON the Update switch in destination base. 

5. Drag and drop � icon from source Set into blinking � icon of destination base.

6. Click Copy dataset or Copy records with unique structures radiobutton to copy Set in Copy selection type dialog arisen (fig.8.7). In the later case databases are compared before copy, and records with equal structures are omitted in source database while copying.



�

Fig. Copy type selection dilog

6'. Click Copy single record radiobutton in Copy selection type dialog to copy current record.

7. Type password in Password input dialog (14.3) arisen, if database is protected to export

8. Assign source and destination fields in Field matching window (fig.6-1) arisen. 



	To copy Set (or append current record) into the same Set: 

1. Open the database and Make Set if necessary. 

2. Turn ON the Update switch. 

3. Drag and drop � icon into blinking � icon. 



	8.3 Overwriting and merging of fields

	This function is available for databases of equal size only. It is used to overwrite or merge the particular field from one base by that from another. The records should be sorted in equal order each to correspond each other. Merging is available for string or text single or array type data only. 

	To overwrite by or merge with  selected fields of two databases 

1. Open source and destination databases. 

2. Tile windows horizontally or vertically, for Database manipulator buttons be accessible. 

3. Turn ON the Update switch in destination base. 

4. Drag �EMBED Paint.Picture��� icon from source base and drop into blinking �EMBED Paint.Picture��� icon of destination one. 

5. Click Overwrite or merge... radiobutton in Copy type selection dialog (fig. 8-7) .

6. Select fields to be overwritten in Overwritten or merged fields (fig. 8-8)dialog arisen. 
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Fig. 8-8. Overwritten or merged fields dialog

	The overwritten fields should be of the same type, no action will be otherwise. Drag  box near the source field and drop it into the box near the destination field or vice versa to match fields. The corresponding boxes are linked by straight line.  Repeat procedure for next pare of fields, if necessary. Click Match button to match equal by names and types fields automatically. The corresponding boxes are linked by straight line. Drug the box  anyway to unmatch fields.  To ovewrite fields Not merge radiobutton should be On. Otherwise merging of selected fields will take place.

	To merge strings without comparison click All radiobutton. Arrays are merged by addition of new array’s elements. Strings are merged with delimeter defined in Delimeter edit control. Merging with comparison allows to unite only different parts of string (or text), for Unique data radiobutton should be clicked. Comparison may be case sensitive, for appropriate checkbox should be ticked. For ignoring nonalphanumerical characters (punctuation marks, space etc.) tick Alphanumerical checkbox.  



	8.4 Sorting



	Sorting includes several procedures to arrange dataset records in some order. The order can be defined by alphanumerical values of fields, or some calculated properties (similarity, diversity) of data. In former case the sorting is executed by Sort command of main menu Edit item (8.4.1), in the later case the sorting procedures are preceeded by calculations of similarity and diversity properties and are executed by dragging of �EMBED Paint.Picture��� icon and dropping it into blinking �EMBED Paint.Picture��� area. The Comparison type selection dialog arising then (fig. 8-1) contains two first radiobutton to select comparison modes (8.1.1, 8.1.2) and three command for calculations and succeded sorting:

Sort structures in <dataset 1> according to similarity of selected compound in <dataset 2>

Sort structures in <dataset1> according to similarity of <dataset 2>

Diversity sorting of <dataset1> itself or compared to <dataset 2>



	8.4.1 Sorting using field values.



	Sorting is used to dispose records in database in alphabetical or numerical order. Sorting is executed using numerical (Integer, Float), String, Text, Date and Brutto-formulaes fields. In the case numerical all entries are ranged by increasing (decreasing) numerical value, in the text data - alphabetically. To make Sort command active, the Update switch has to be settled to OFF. 

	To sort database (Set): 

1. Click Sort command of Main menu Search item. 

2. Select the field(s) to be used for sorting and their priority in the Selection of fields to be sorted window arisen (fig.8-9). 
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Fig. 8-9. Fields selection for sorting

	Several fields may be used simultaneously for sorting, their priority is defined in Sorted fields box. Sorting within second (third etc.) field is performed for records with identical first field. 	To create sorted fields list select field in Database fields box and move into Sorted fields box by clicking of button with right arrow image. The field may be removed back, its priority by sorting may be increased or decreased by pressing appropriate button. 

	To select ascendent or descendent type of sorting for numerical fields click an appropriate radiobutton.

	The result of sorting is the same Set in sorted order. Sorted database does not overwrite the initial one, it may be restored by database reloading.








8
.4.2 Similarity





	Similarity is a quantitative measure of two molecules resemblance. To calculate similarity, CheD divides a molecule into structural fragments. The more common structural fragments are there between tested molecules the more Similarity is. Spherical environments for each atom in a molecule are calculated. CheD calculates spheres up to two bonds depth. For example, for molecule CH3-CH2-CH(OH)-CH3 next screens will be generated:

CH3-; -CH2-; -CH-; -OH; CH3CH2-; CH3CH2CH-; -CH2CH(OH)CH3; CH3CH-; CH(OH)

Bond types and ring sizes are taken into consideration during screen calculations. CH3-CH2 fragment is not the same as CH2=CH. Also, CH2 group on 5- and 6-membered cycles are different.

Screens are stored in internal database. If a new screen will occur during calculation, it will be added to database automatically. Unlimited number of screens is used for similarity calculations.

Let’s internal database contains N screens, which defines totally data set under interest. Each compound in the data set can be represented as vector of N dimension, elements of the vector being 0 if a screen is absent in the compound or 1 if a screen is present. Lets calculate similarity R(K,M) of a two compound in a data set as cosine between two vectors:

R(K,M)=SV(K)*V(M)/sqrt(SV(K)*SV(M))

	The similarity between compounds K and M is equal zero, if no common screens are exists for both structures, and one if all screens are common.

	The Tanimoto similarity coefficient:

R(K,M)=SV(K)*V(M)/(SV(K)+SV(M)- SV(K)*V(M))

is frequently used instead of cosine measure. It was shown (J.D.Holliday, S.S.Ranade, P.Willet; Quant. Struct.-Act. Relat. 14, 501-506 (1995)), that using of cosine and Tanimoto measures will give very highly correlated similarities. 

	CheD uses Cosine measure elsewhere because of there exists very fast algorithms for similarity and diversity calculations.

	The Similarity to dataset  is defined as:

R=SR/K

e.a. averaged similarity between current structure and structures in the data set of compounds (K-dimension).



8.4.3 Diversity



	Diversity is a property of dataset and characterizes the Similarity (8.3.2) (or dissimilarity) of molecules included in it.

	Dissimilarity of pair structures I and J (or diversity of compounds ) is defined as:

D(I,J)=1-R(I,J)

Where R – similarity. 1 value for D(I,J) means totally different compounds, 0 – identical compounds.

A Diversity matrix can be created for a data set of N compounds:

 		1 D21 D31….DN1

|D|=		D12 1 D32…DN2

		……………….

		D1N D2N D3N…1

The diagonal matrix (Dij=Dji) contains 1 at diagonal. 

	The Diversity of the dataset (or simply Diversity)  is defined as:

D=SDij(i<>j)/N*(N-1)

- i.e. as sum nondiagonal elements, divided by number of such elements. The possible values for D from zero (all compounds in data set are identical) to one (no common screens exists for a pair of compounds in the data set). 

	Diversity is calculated in CheD by Diversity... command of main menu Tools item.



8.4.4 Sorting according to similarity to structure



	The command calculates similarities (8.4.2) of records in dataset to given structure pointed out in other dataset or the same one, with succeded sorting. It is executed if  �EMBED Paint.Picture��� icon is dragged from source dataset window and dropped into blinking  �EMBED Paint.Picture��� region of the destination dataset(same or another), and radiobutton Sort structures in<dataset 1> according to similarity of selected compound in <dataset 2> is clicked in Comparison type selection dialog (fig. 8-1)  arisen then. The similarities of all compounds in target database with the current structure in source database are calculated. After finishing the command records are sorted in destination database in similarity ‘s discendend order.
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Fig.8-10 Similarity column

The values of similarities are shown in second column (it is called Match) of the table in destination database window











8.4.5 Sorting according to similarity to dataset



	This command is executed if icon  �EMBED Paint.Picture��� is dragged from source database window and dropped into blinking  �EMBED Paint.Picture��� region of the destination one, and radiobutton Sort structures in <Dataset 1> according to similarity of <dataset 2> is clicked in Comparison type selection dialog (fig. 8-1) arisen then. The Similarities to dataset(8.4.2) of all compounds in target database to the source database are calculated. After finishing the command records are sorted in destination database in similarity ‘s discendend order (fig. 8-10).

	The procedure is useful for selection of compounds, which might have some activities. Suppose, one have databases of compounds with appropriate kind of activities. Execution of the command will select from target database a number of compounds, which structures are most similar to source database of compound with an activity.



8.4.6 Diversity sorting



	The goal of Diversity calculation and sorting is to select a maximally diverse subset of a given size from a given large pool of a candidate molecules. The diverse data set can be used for screening purposes to reduce expenses for compounds testing or compounds selection.

	Algorithm of diversity sorting is:

From initial data set a compound, which is most dissimilar (8.4.2) to all another compounds, is selected.

Calculates diversity (8.4.3) of data set with remaining compounds.

Select from remaining compounds a structure, which is most dissimilar to selected data set (8.4.2).

Repeat steps 2-3 until all compounds will be exhausted or diversity sorting will be aborted by user.

During such procedure, the diversity, calculated from diversity matrix, remains maximal for initial number of compounds.

	It should be mentioned that, if a data set contains duplicated structures, and screens for them are rare-occurred, the duplicates can be selected at beginning of diversity sorting as “good” compounds. To remove the problem, one needs to remove duplicates from data set prior diversity sorting.



	The command is executed by icon �EMBED Paint.Picture���  dragging from database window  and dropping it into blinking �EMBED Paint.Picture��� area of the SAME database. Then one needs to select command Diversity sorting of... in Comparison type selection dialog (fig. 8-1) arisen.

	Diversity sorting is time-consumption procedure. Time, required for calculations, increases in square accordingly to data set to be sorted growth. Calculation time for 100,000 compounds is approximately 4 hour (Pentium II, 500mhz). The size of set it defined by pressing of the Cancel button in Job control window in on-line mode. Then the subset of most diverse compounds is created,  	Yes button in the dialog for Cancel command confirmation (fig. 8-11) is pressed. If not aborted, calculation will lead to the full size of dataset, sorted by diversity.
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Fig. 8-11. Termination dialog of diversity calculations























The result of calculations is sorted by diversity value database and its graphical representation  - Diversity Plot (fig. 8-12).
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Fig. 8-12. Diversity plot for dataset





It contains diversity profile versus number of selected compound. 

	Usual for XY diagram Zoom, Scroll - operations, Cursor position box, Right-button popup menu are available. The profile, for example, can be copied into clipboard to insert in a Microsoft Word document.

Double-click at plot will cause database pointer to be set at the record, corresponding to X-value of of mouse cursor.

Number of screens displayed  is total number of structural screens (8.4.2)  in data set, from which compounds are selected. It can be used as diversity measure of the dataset.

8.4.7 Selection of most diverse compounds



	Suppose, you want to expand the large stock database with the most dissimilar compounds from tested dataset. The problem to be solved is the calculation of stock dataset diversity by addition of new compounds, one by one, in order of dissimilarity to the stock. The result of procedure is sorted test data set, the first records being the most dissimilar to stock data base.



	Algorithm of compound selection is:

Select from tested compounds, a structure, which is most dissimilar to stock data set.

Calculates diversity of stock data set with each compound added.

Repeat steps 1-2 until all test dataset compounds will be exhausted or user will cancel diversity sorting.

	After finishing of calculations and sorting Diversity plot, presenting the changing in stock’s diversity relative the number of added compounds from tested dataset will be shown. 	There may be three kinds of diversity curves:
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	Type 1 – new data set added has low diversity relative stock  and is recommended to be rejected.

	Type 2. Two cases are possible:

a) The new data set is highly diverse, the large diversities are both for each compound in new data set and with each compound in existing stock. The case is very rare, the whole new data set may be used.

b) Initial stock is not diverse. For example, it is 15,000 compounds size, the 10,000 derivatives of benzhydrazones being present. Addition of any compounds, which is not derivative of benhydrazone, will increase diversity. In this case full stock content can not be used for new compounds selection. One needs to create a representative selection of stock by diversity sorting and select initial compounds with diversity 0.8-0.85.

     Type 3 – usual curve for diverse stock. Upon tasks solved, one can select only those compounds, which give maximum on diversity curve or those number compounds, that diversity remains the same. For stock of large sizes very small amount of compounds (order of 1%) from proposed new ones will increase diversity.

	It should be mentioned that, if a data set contains duplicated structures with stock, and screens for these structures are rare-occurred, the duplicates can be selected at beginning of diversity sorting as “good” compounds. To remove the problem, one needs to remove duplicates from data set proposed prior compounds selection.



	To select  the compounds the most diverse to the stock database:

Find and remove duplicates in stock database.

Make representative dataset for stock by diversity sorting.

Create a new database and import proposed SDF file.

Find and remove duplicates in tested database.

Drag icon �EMBED Paint.Picture��� from tested database and drop it into blinking  �EMBED Paint.Picture��� area of stock.

Click radiobutton -Diversity sorting of <proposed database>, the dataset in <stock> being used as already selected one in the Comparison type selection dialog (fig. 8-1) arisen.

Calculation can be aborted by Cancel button pressing in Job control window. In this case subset of most diverse compounds might be created if Yes button is pressed in the dialog for Cancel command confirmation (fig. 8-11).

�Chapter 9. Print



	9.1 Print Preview, Printing
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Fig.9-1. Print Preview header, Parameters

	Print command is executed from main menu File item. It prints the current Set in accordance with selected Print template (9.2).



Print Preview window (fig.9-1) is arisen afterwards. It contains the printing parameters header and preview page layout. The number of pages (All, Current, Range)  and copies, page layout (Portrait, Landscape) are selected in this window.
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Fig. 9-2. Print Preview, Zooming and commands

	Previewed paper sheet may be zoomed by variator or two zooming buttons (fig.9-2). Upper button zooms paper sheet to fit in horizontal direction, lower in vertical. Previewed page is selected by spinning selector. To start print click � button. Previewed picture may copied into clipboard by pressing of � button. To cancel printing click � button.

	Print is performed in background, so user can work with database (browse, export, etc.) but not edit!



	9.2 Print template submenu



	Menu is arisen after execution of Print templates command from File item of main menu , and is used to select Print template for printing and edition. It contains the next commands:

New form... - used to create new Print template. 

New table... - used to create new Print table template. 

Delete - erases current Print template or Print table template.

Edit... - execute edition of current Print Template (9.3) or Print Table Template (9.4).

To make Print template current select it from the list in submenu, the selected one being ticked. The yellow information box with the name of Print template, number of records per paper sheet, and fields included in printing will appear when selecting. 



	9.3 Creation and Edition of Print Template



	Print template edition dialog (fig.9-3) is used when Print template/Edit... or New... commands of main menu File item are executed. To define Print template: 

1. Type the Form name in Form name box. 

2. Drag to draw the rectangle in paper sheet area, it will be Control area and may be resized by dragging or moved by dragging of handles. Control area may be selected by clicking inside it. To remove Control area press <Del> key.

3. Select the field name in Selected control combobox, otherwise current field will be assigned to Control area. The assigned fields are marked by asterisk (*) in the fields list.
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Fig. 9-3 Print template edition dialog

Paper sheets may be enumerated, bordered and date/time may be added to, for corresponding checkbox should be checked. 

	Multirecord mode, when several records are printed on one paper sheet, is available if number of columns (nCols) and/or number of rows (nRows) is more than 1. The distance between records are defined by H.dist and V.dist parameters. The mode of page filling (from left to right or from top to bottom) is determined by clicking at appropriate radiobutton (not shown in fig.9-3) 

Fonts, borders, line width etc. for field area may be defined in Print Style window (fig.9-4) called by Style button clicking.



	9.3.1 Print Style selection



	Style edition multitab window is called by Style... command of Print template edition dialog (fig.9-3) or Print Table template edition dialog (9.8). Parameters to print different field types are settled in this window, which consist of several sheet tabs two of them: 

a) Fonts 

b) Effects 

are active for all types of fields. Additional sheet tabs are available to set parameters for Structure and two dimensional Array printing: 

c) Structure 

d) Diagram

	a) Fonts sheet tab
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Fig. 9-4 Print Style, Fonts selection



Parameters in this sheet tab (fig.9-4) affect on printing of all fields containing literal information. Fonts tab keeps standard Font selection controls.



























	

	b) Effects sheet tab
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Fig. 9-5 Print Style, Effects selection

	This sheet tab (fig.9-5) includes parameters for text and field name alignment and border. The meanings of all controls are obvious.

	Real style combobox is active for real type fields only and defines the number of printed characters after decimal point or scientific notation. 

	Assignments to atoms show options are active for Assigned to atom field and indicate, whether data are printed as subscriptors of atoms or as atom's number near data value. 

	Include field name and Transparent background check boxes are inactive for edition of Print Table template.



	c) Structure sheet tab

	Parameters of this sheet tab (fig.9-6) affects on printing of Structure fields. The line width, distance between lines in double and triple bonds, thin angle for Up and Down bonds, and amplitude for Either bond are tuned. The per cent units are calculated from bond distance. 

	Large and Small fonts may be used to print element's symbols
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Fig. 9-6. Print Style, Structure selections

	To scale fonts, according to structure size, tick Scale font checkbox.

	Other controls are obvious.































	d) Diagram  sheet tab
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Fig. 9-7 Print Style, Diagram selections

Parameters of this sheet tab (fig.9-7) affects on printing of two dimensional Arrays or Packed arrays. The type of array printing and its arrangement is selected.

	Only Spline type is available for Packed Array field. The radiobuttons affects on Spline representation. Axes of picture may be hidden, X-axis may be inverted. Third check box used to put numerical values of peaks as labels and available for Peaks type only.



	



9.4 Creation and Edition of Print Table template



	Print table template edition dialog (fig.9-8) is used when Edit or New Print table template commands are executed from main menu File item. 

	To define Print table template: 

1. Type the Table form name in Table name box. 

2. Select the number of rows in table using nRows spinning selector, and mode of page layout (portrait, landscape).

3. Click Append column button, new column will be added to table header bar and assigned to current field. 

4. Drag column 's area inside table header to exchange columns, drag right border of column area to change its width. 

5. To change field click column in table header and select  the field name in Selected column combobox. The assigned fields are marked by asterisk (*) in the fields list.  
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Fig. 9-8 Print Table Template edition dialog

	To remove selected column press <Del> key or Delete button. 

	Multicolumn mode is available if number of nCols in Multiply columns selector is more than 1. The mode of page filling (from left to right or from top to bottom) is determined by clicking at appropriate radiobutton (not shown in fig.9-8).

	Fonts, borders, line width etc. for field area are defined in Print's Style window (see 9.3.1). 

	Paper sheets may be enumerated, have header, grid, and date/time for corresponding checkbox should be checked.



�Chapter 10. Prediction



	10.1 Prediction algorithm



	Prediction is available for assigned to atom(s) numerical field value e.g. chemical shift in NMR spectrum. The principle of prediction is statistical one. 

	The first step for prediction is creation the teaching database. CheD uses atom-substructure centered codes to describe structure fragments in terms of concentric “spheres” of neighboring bonds. The maximal possible sphere is defined while teaching. Every sphere is described by hash code, to which atomic property is assigned. The teaching process consist of generation substructure descriptors from every structure in database, creation substructure descriptors codes, and creation the teaching file containing information about descriptors and properties. If some descriptor is encountered one time more the statistical information about it is accumulated, otherwise the new descriptor is inserted. The more often descriptor is appeared in teaching database, the more precise the prediction statistic will be.

	The second step is prediction itself. On this stage query molecule is entered and atomic centered descriptors are created and coded. Then teaching file is scanned for searching obtained codes. The found information about property value, its minimal and maximal values, standard deviation, total number of observations and size of spherical environment for the relevant atom code are presented.

	If the property is connected with pair or group of neighbor atoms, e.g. JJ coupling in NMR spectrum, then prediction differs from that of sole atom property. Two (or more) descriptors centered on the atoms with properties are used to generate final descriptor and its code.



	10.2 Creation of trained file



	This command is executed from main menu Tools item and used to teach program using open database for succeeded prediction. The window to set task for teaching (10-1) will be arisen.

�

Fig. 10-1 Create prediction file window

Only assigned to atom field may be predicted. Two variants of teaching are possible, which are selected by Add new data to existing file check box:



1. Creation new file - only open database will be used for prediction.



2. Addition data to existing file - this data and previous training file will be used for prediction.

	For the second case file should be selected for coaddition in Filename combobox. Use Browse button to load file from another directory, standard File open dialog being arisen. If new file is created its text label, maximal number of spheres, number of atoms assigned to field value, charge and isotope sensitivity should be defined.

	Tick Generate with structures check box, to save both fragments and codes in prediction file, only codes will be written otherwise.



	10.3 Prediction



	This command is executed from main menu Tools item. Prediction of atom(s) property is done using file with training information (10.2) about this property. 

�

Fig. 10-2 Predict commands submenu

	This file may be located in current directory (usually result of teaching based on the same database) or be External (fig.10-2). In the last case select file with *.cdg in File open dialog. After execution of command Structure Editor (StrEd) window will be arisen, where structure for molecule under interest should be drawn. Results of prediction are presented in Predicted properties window (fig.10-3).



Prediction window contains the result of Prediction for assigned to atom field. In example in fig.10-3 13C chemical shifts are predicted. 



�

Fig. 10-3 Results of Prediction window

To observe prediction click an atom on structure or value in table, predicted atom being tagged by yellow, value by blue. The next information is available:

1. Sphere - maximal used size of sphere in teaching file. It can be lower than given in teaching process (fig.10-1), if the last sphere descriptor was not found.



2. Value - the predicted value.

3. Dispersion - standard deviation of predicted value.

4. Min Value - minimal value observed for given atom in teaching file.

5. Max Value - maximal value observed for given atom in teaching file.

6. No of observations - this value means how much times the descriptor of given atom was encountered in teaching file.

	Pop-up right button Structure edition menu is available, if structure area is clicked.



	10.4 Prediction file properties



	To evaluate quality and contents of teaching file Predict description submenu of main menu Tools item is to be selected.



�

Fig. 10-4 Prediction description submenu

	The submenu consist of the names of available prediction files for database open, and External file command which allows browsing. Spherical environment window will be arisen after opening of training file (fig.10-5).







	Predicted property with correspondent statistic is assigned to tagged atom - center of sphere.

Right button Structure edition menu is available, if structure area is clicked

�

Fig. 10-5 Prediction description window

Use spinning selector to select fragment. The structure of fragment is displayed only if Generate with structure check box is ticked, when prediction file is created (fig.10-1).

	The Rome numbers in parenthesis shows atomic nonhydrogen coordination.

	The size of maximal sphere, and statistical parameters of fragment are displayed.



�Chapter 11. Options, Story



	11.1 Options setting



	Options command of main menu Tools item is used to set options used by CheD. The multitabs window contains the next tabs: 



Custom data. 

Default directories. 

Default extensions.

Import.

Display - containts Hints checkbox, which turns ON/OFF Help messages on active elements (buttons, controls etc.).

	11.1.1 Custom data

	

�

Fig. 11-1. Background processing control

	The tab contains Variator to control custom process (fig.11-1). Variator is used to control two processes the main task, which is processed on the active window and background process which is outside the active window. To distribute computer resources between the main and background processes, move the variator's actuator on desired position, high priority meaning the main process to be faster.  















	11.1.2 Default directories



	This tab contains two browser boxes to select directories for CheD program files (database directories) and data. Database directory is used to find CheD's program files and optional programs. The data directory is used to locate data directory in disk read/write operation.

	11.1.3 Default file extensions



	The tab contains the extensions of auxiliary CheD's files: 

File 				Recommended extension 

1. Database main file			*.CDB 

2. List (Set) text file			*.LST

3. JCAMP-LINK file			*.JC 

4. SDF file				*.SDF 

5. View form file			*.VFM 

6. View table file			*.VTB 

7. Print template file			*.PTP 

	It is not recommended to change default extension without necessity.



	11.1.4 Import options



	The tab contain directions to CheD, if records with equal structures are encountered when importing (6.1): 

1. Append all - add all imported record, do not pay attention on structure. 

2. Overwrite all - overwrite records in database by imported with equal structure. 

3. Skip all - add all data, excluding records with equal structure. 

4. Ask user  - above directions are made by user in dialog regime, Identical structures window being arisen.



	11.2 Story



	This command, executable from main menu Tools item, presents on the screen Report file pstory.txt - the sequence of actions within CheD, and is used mainly to debug. It might help to restore complicated search consequence.



�Chapter 12. Objects Linking and Embedding (OLE)



	12.1 Object field



	Object is a document, table, graphic, or other form of information you create and edit with an other application supporting OLE (Object Linking Embedding) and then insert and store in a CheD database. Object may be linked or embedded.

	The main difference between linking and embedding is where the data is stored. Embedded objects become part of the CheD database. Linked information, on the other hand, is stored in the source file; the CheD database stores only the location of the information in the source file but displays a graphic representation of the linked data.

	Initialization of Object field does not differ from any other field (3.1).



	12.2 Object Linking



	When you link a database to another file, CheD stores the link in the form of a field code that represents the source of the Object.

	You can create links between two databases or between a database and a file created in another application supporting OLE. Once you have established a link, you can quickly check for and retrieve new data, or you can specify that CheD update the linked data as soon as it changes in the source file.



	To create a link between a CheD database and a file created in another application:



1. Turn Update switch to ON.

2. Position cursor on object field area and press right button.

3. Execute Link to file... command (fig.12-1).

	You can choose whether Object or File package icon will be placed into field area by Properties/View command (12.4.2). 



	To remove object execute New command (fig.12-1).

	To edit object click twice field area or execute Edit command (fig.12-1), Windows application creating file will be opened. Save file after edition, all changes being reflected in database.

	Linked object can be updated automatically or manually. Automatical update means that the object in CheD is changed whenewer the object in the source document is updated. Manual Update requires execution of Properties/Link Update now command in Link tab execution. Update mode is selected by Update radiobutton clicking in Link tab of Properties window (12.4.2).



	To change object execute Properties command, and click Change Source... button in Properties/Link tab (12.4.2). Select file in File open menu.



	CheD doesn’t support Break Link operation.



	12.3 Object Embedding



	Embedding means inserting Object into a database. Once embedded object becomes part of the database. When you double-click an embedded object field you open the application in which the object was created; the object is displayed and ready for editing. When you return to CheD, all changes you've made to the object are reflected. You can embed an existing object file or you can create and embed a new object. 

	To embed an object:

1. Turn Update switch to ON.

2. Position cursor on object field area and press right button.

Several ways exists to embed object then.

	Execute Insert object command (12.4.1), Insert object window (fig.12-2) being arisen. Field area will be filled by source document, package or icon, which depends from the selection done in Insert object window or Properties/View tab (12.4.2).

	Another way is to embed object from clipboard by Paste or Paste Special command (12.4), Paste special window being arisen. Object may be pasted as document or file icon. Naturally, object should be copied or cut into clipboard preliminary.



	Finally, existing object may be inserted by Open (12.4) command, the embedded object being displayed as an icon.

	To edit embedded object click twice its field area or select Edit (12.4) command then edit document in the original application.

	12.4 Append/Edit Object field



	A right button menu (fig.12-1) is used to Append/Edit Object field. Object can be embedded or linked into database field. Graphic object may be displayed as picture or as an bitmap shortcut � icon. Other documents are presented by its package, which is the shortcut icon of the file with its name, or by � icon. Selection is done by Properties command.

�

Fig. 12-1. Object right-button menu

	New - clears the object field.

	Open - used to embed object from the file, File open menu being arisen.

	Save As - stores the object into the file.

	Link to file...- executes Linking object to source file. Select file, created by OLE application in File open menu.

	Cut - cuts object into clipboard for being pasted into Object type field anywhere in the CheD.

	Copy - copies object into clipboard for being pasted into Object type field anywhere in the CheD.

	Paste - pastes contents of clipboard into object type field.

	Paste Special - pastes or embeds Clipboard contents into object type field in a specified format, or creates a link to clipboard, if Copy Link command was executed in source application.

	Insert object... - executes Embedding object into database (12.3).

	Edit - calls an application to Edit object. Embedded object is edited directly in CheD using tools of source. Linked object call an source application, changes are transited after file saving. 

Properties - calls Properties window to arrange object.

	12.4.1 Insert Object dialog

	The Insert Object dialog (fig. 12-2) is called by Insert object... (fig.12-1) command of Append/Edit object right button menu and is used to embed object. Two variants of object creation are possible:

�

Fig. 12-2 Insert Object dialog

	a) To embed a new object click Create New radiobutton. In the Object Type box, select the type that describes the application in which you want to create the object. The contents of the list depends on which applications installed on your computer support linking and embedding.

b) To embed an existing object click the Create From File radiobutton. The Applications list in fig.12-2 will be substituted by file definition tools. Write the file path and name in edit control or click Browse button to call File open dialog. The linking of graphical bject is available in last dialiog too. To link file with graphics tick Link checkbox.



	To display the embedded object as an icon in the database field, check the Display As Icon check box. Icon can be changed by Change icon button appeared using browsing procedure. The list with available icons will appear, select necessary.




	12.4.2 Object Properties



	The multitab window is called by Properties command of Append/Edit object right button menu (fig.12-1). The window consists of two sheet tabs for embedded objects:

General

View

Third sheet tab is available for linked objects.

Link

	a) General sheet tab

�

Fig. 12-3. Object General properties

	General sheet tab (fig.12-3) of Properties window contains information about object and Convert button. You can convert an embedded object to a different file format by selecting another application to be the object's source application. The button is active if several source applications are possible for the object.







	b) View sheet tab.

�

Fig. 12-4. Object View properties

	View sheet tab (fig.12-4) of Properties window contains information about object appearance. Graphic object may be displayed as editable information, or as � “Bitmap Image” icon. In first case graphic may be scaled, if corresponding tool is available from the source application. Other object may be displayed as file package, or as an � “Package” icon. Both icons may be changed by Change Icon... command followed by browsing.





	c) Link sheet tab



�

Fig. 12-5. Object Properties, Link

Link sheet tab (fig.12-5) of Properties window contains commands and parameters to edit and control Linked objects. The linked object, path to which is shown, can be changed by clicking Change Source... button, File open dialog being arisen.

	Two modes to Update object are available: Automatically and manually. Former means all changes are transformed to CheD object automatically after source document closing. Later mode requires pressing Update now button pressing to update object after source file closing.



Open Source button opens source application with document object is linked to. You may edit document, all changes are reflected in object after source file closing automatically or manually (see above).

	Break Link command disconnect linkage for linked object, the last being Embedded into database. The option is not realized in current CheD version.

�Chapter 13. Running CheD on remote server



	13.1 Remote database



	Remote server is used to exposure CheD databases for public use. The database on remote server is called Remote database.

	TCP/IP connection is used to get access. Content of remote databases can not be edited. It can be compared neither with another remote, nor with local CheD databases. Data access to remote databases is much slower than to local, even though fast network is used.



	13.2 Remote server configuration

	Configuration of server: 

Windows NT operation system with Microsoft Internet Server. 64 MB of RAM is desirable. The Internet server has to have legal TCP/IP address (it can be known from Internet Provider). A directory, which has access Execute for Guest users, has to be defined. Default directory, which is created by MS Internet Server has alias Scripts. One should run Internet manager to define other that Scripts directory.

	ChemWSer.dll file, which is distributed with CheD, has to be copied to the Scripts directory. The directory has to have ASCII file ChedDB.dat. The file contains references to CheD databases in terms of local computer. 

	For example: databases SpecDemo.cdb, HeatDemo.cdb were copied to the directory C:/ChedData and database NMRDemo.cdb was copied to the directory C:/NMRData/Base. To exposure all three databases, ChedDB.dat file should have three lines:



C:/ChedData/SpecDemo

C:/ChedData/HeatDemo

C:/NMRData/Base/NMRDemo



	Both C:/ChedData and C:/NMRData/Base have to be shared for public with Read access. To share directories, one should run Windows explorer, select desirable directory and click with right button on in and select Share… item from popup menu.



	When CheD databases will be installed, it is necessary to inform users about address. For example, if you have TCP/IP address www.myserver.dummy, and copied ChemWSer.dll into directory with Scripts alias, you should type http:// www.myserver.dummy/scripts in the Address control of Remote Database Dialog (13.3).



	13.3 Open remote database



	Be sure that you know TCP/IP address of remote host, and CheD libraries were installed on it (13.2).



�

Fig13-1. Open remote dialog

	After execution of the Open remote command from main menu File item, Open remote database dialog (fig.13-1) is arisen.

	The dialog contains next controls:

1. Address of remote computer and its WEB executable directory. URL like �REF  HYPERLINK http://www.myserver.com/scripts �Error! Reference source not found.� The address has to be known from owner of CheD databases, who installed them at Internet server (13.2).

	2. List of remote Databases, which are exposure at remote server. The list is empty until successive connection will be installed with remote server.



	Type WEB executable directory in Address edit control (or select it for the next time) then press OK button. If connection is successive and server was configured appropriately, the list of Databases will be filled with their name. Select a library in proposed list and press OK again. The selected library will be opened for use.

	Cancel button stops search for remote server, database loading and closes the dialog.

Remote process may be controlled in Processes with remote databases window, called by Remote processes command of main menu Window item (fig.13-2).

�

Fig. 13-2. Remote database definition dialog

	To stop remote process click Terminate button.

�Chapter 14. Data protection and Database memo



	14.1 Data access restriction



	For each database passwords can be defined, which restricts access to data. The empty password string means the absence of password (the default). There are 3 different kind of passwords:

	Open database password. Restricts database Opening, the more severe password.

	Edit data password. Edition of database is restricted, user can not change data.

	Export data password. It is impossible neither save data in multiply - record formats (SDF, JCAMP, Set) nor copy data to another database (where they can be saved in above mentioned formats).



	14.2 Password and database memo setting



	The Access... command is executed from main menu Edit item and shows the Database information dialog (fig.14-1), where statistics about the selected databases can be read and passwords changed.



�

Fig. 14-1. Database Memo and Passwords window

The dialog contains statistical information:

1. Total number of records in the database.

2. Total number of datafields in the database.

3. Detailed field list. When one clicks at a field name in the listbox, information about field type, array dimension, if the data were assigned to particular atoms at chemical structure and if data has range property are displayed at bottom right.

4. Date and time of database creation, last time of modification.

5. Buttons which enables to change passwords. Clicking will execute Change password dialog (fig.14-2). Corresponding password will be requested, when corresponding operation is executed in Ched.

6. Database description, owner and copyright information.

7. Internet connection addressing - URL and E-mail addresses. These addresses will appear in upper right corner of Record content window (2.2).

8. Opening on remote site restriction box. If this box is checked, database can not be exposured on remote site by means of Open remote command main menu File item.

9. OK and Cancel buttons. OK button is active only if a password has been changed early.



�

Fig. 14-2. Password setting dialog

	The dialog is arisen when one clicks at one of buttons at Database Information dialog (fig.14-1). It contains title with the type of password to be changed and three edit controls. To obtain access to password changing old password in corresponding edit control should be confirmed. Type twice the new password. Button OK will be enabled if contents of New Password and Confirm Password edit controls are the same. Password is case sensitive and is not echoed.















Note! Do not forget passwords. There is no chance to get access to operation without password!



	14.3 Password request



�

Fig. 14-3. Password request dialog

	The password requesting dialog is arisen when:

1. Protected to open database is opened.

2. Update switch (2.2) is turned to ON to put Protected to edit database into Edit state.

3. The commands Export as SDF (6.2.1), Export as JCAMP (6.2.2)  Export as Set (6.2.3) , Copy records (8.3) from one database to another or Copy to clipboard are executed for Protected to export database.

	In all the cases above password should be confirmed in edit control. Password is case sensitive and is not echoed. After confirmation has been done, another confirmation will not be required during current session.

	Pressing Cancel button (or incorrect password input) will terminate the selected command.

�Chapter 15. Common Chemistry DLL





	Some routines to calculate material balance of reaction, atomic composition, atomic charges, and concentration are implanted in CheD as independent DLL. Common Chemistry submenu commands are located in Tools item of main CheD’s menu. This submenu is active only if commchem.dll file is supplied with CheD. The submenu consist of the next commands:



 Material balance... - calculates material balance of reaction.

Composition... - calculates brutto-formula from composition.

Reagent DB converter.

Charge estimation... - calculates atomic charges in molecule.

Concentrations... - converts concentrations.

Dilution... - concentrations calculations for two solutions mixing.

About... - system state and Copyright information about commchem.dll.



	15.1 Material balance



	This command of Common Chemistry submenu is used to call routine to calculate material balance of chemical reaction. Structure or Molecular weight should be entered to calculate material balance. Material balance dialog (fig.15-1) will be arisen then.



�

Fig. 15-1. Material balance window











































To build reaction:

	a) Click Build reaction button

	b) Draw reaction components in Structure Editor window arisen

	c) Enter Stoichiometry coefficient

To add component of reaction click New component button, then define structure by clicking twice on structure area, then select stoichiometry coefficient. For undefined structure click � button and type bruto-formula in line notation. Typing is case sensitive, parenthesis are forbidden.

To remove component click its area then click Delete component button. Deleted component’s area will be colored by red and confirmation message will be arisen.

To calculate yield from weight click the � button and enter the weight.

To calculate weight from yield select (type) the yield value. 

To calculate volume enter density.



	15.2 Composition



�

Fig. 15-2. Brutto-formula calculation window

	This command of Common Chemistry submenu is used to call routine to calculate brutto-formula from atomic composition and molecular weight. To execute calculations type the atomic compositions and enter molecular weight in appropriate edit-controls of dialog (fig.15-2). Tick Valence check box to take into consideration valence rules. The obtained candidates may be sorted by Molecular weight or Deviation value.













	

	15.3 Reagent DB converter





Under construction



	15.4 Charge estimation
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Fig. 15-3. Calculated charges window

	This command of Common Chemistry submenu is used to call routine to calculate atomic charge distribution. To calculate charges enter the structure to be investigated. To observe charge click desired atom or select row in a table. Two partial charge constituents - pi and sigma may be observed separately.











	



15.4.1 Charge calculation procedure



	The partial atomic net charges calculations are based on quantum chemical representation of bonds in the sense of the valence bond (VB) theory. The basis of the method is as follows.

	Three terms constituting the partial atomic charges are considered:

(i) The first term is determined by sigma orbital interactions. In diatomic molecule A-B the charges are assumed to be proportional to the difference in electronegativities, q(A)=constant*(c(B)-c(A)), where q(A) is the charge on atom A and the c(i) are the Pauling electronegativities. The same expression for the chain of atoms A-B-...-Z in the most general form is q(A)=constant*(c(B)-c(A))*f(r), where f(r) is a monotonically decreasing function of the distance r between the atomic nuclei. In order to model molecules in a graph-theoretical manner, the distance in the molecular graph was used as an estimation of r. The Yukawa’s potential expression for f(r) was used to simulate inductive electronic effects in a quantum mechanical manner. The final expression for s charges is



	q(i)=Sum(j=1,N){[c(i)-c(j)]/(10ln2)*r*2^r}

where N is the number of atoms in the molecule.

(ii) The p inductive term is determined using the expression 

	q(i)= - Sum(j=1,N){cos(pr)*[c(i)-c(j)]*[2^(-r(i,j)/2ln2)]/r(i,j)}

(iii) In order to account for the back donation of electron density from lone pairs which interact with p system, cos(pr/2) instead of cos(pr) in Eq(ii) was used to reproduce donation to the atoms placed at even steps (second position in fluorobenzene for example) from the atom containing the lone pair. 



Reference: D.B.Kireev, V.I.Fetisov, N.S.Zefirov, Approximate molecular electrostatic potential computations: applications to quantitative structure-activity relationships, J. of Molecular Structure (Theochem), 304 (1994) 143-150







	15.5 Concentrations



�

Fig. 15-4. Concentrations calculation window

	This command of Common Chemistry submenu is used to call routine to convert concentrations into another units. To do it enter the Structure or type Molecular weight first, then type density in Concentrations dialog (fig.15-4). Type the concentration value which should be recalculated into corresponding edit-control. The values of concentration in other units are observed in appropriate edit-controls.

















	15.6 Dilution



�

Fig. 15-5. Dilution calculation dialog

	The Dilution command of Common Chemistry submenu is used to calculate weights of substances, volumes, and solution concentrations, which is obtained by mixing of two other solutions. Except for density, other parameters can be calculated, if relative parameters are entered in corresponding edit-controls. The calculations results can be written into text file by pressing Save button.

�Chapter 16. Chemical Structure Files DLL







	Some routines to proceed with Chemical Structure files are implanted in CheD as independent DLL (chestrf.dll). Chemical Structure files submenu commands are located in Process structures item of main CheD’s menu. This submenu is active only if strfiles.dll file is supplied with CheD. 



	The submenu consist of the next commands:

Browser-Editor calls for structure Browser/Editor.

SCF(CW) -> Molfile convertor.

Molfile -> SDF convertor.

About - system state and Copyright information about strfiles.dll.



	Normally strfiles.dll is supplied with CheD and is installed by its Setup.

The next files may be used (created) by strfiles.dll:



	 *.sdf - SDF file

	 *.mol - MOL file

	 *.cs - JCAMP structure file

	 *.jc - JCAMP Link file

	 *.smd - SMD file

	 *.hin - HIN file

	 *.scf - Standard Chemistry file, used by ChemWindow(TM) program





16.1 Browser-Editor



	This command of Chemical Structure files submenu is used to call Browser/Editor. It is used to brows to find structure file of different format, and to edit them.



�

Fig. 16-1. Browser-Structure editor window



	To edit Structure file:

1. Find file using standard browsing tools, structure being arisen in Structure area.

2. Call for Structure Editor to edit

3. Select new structure or exit, edited structure file will being overwritten.































16.2 SDF browser



	SDF browser enables to view and edit the content of SDF file. It executed from submenu Chemical Structure Files of  main menu Process structures group. Then the browser window (fig.16-2) is arisen.
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Fig. 16-2. SDF browser window

	The desired record is selected by Record spinning selector with edit-control, where the number of record is to be typed. Field edition is performed by typing of new values in selected field, to edit structure click twice its area - Structure editor will be arisen. Checkbox Do not confirm modifications, when ticked, cancel out the confirmation dialog appearance, if data were modified.

	The browser has a menu with the next items:

File

Edit

Search



	File item consist of the commands:

1. Open - calls for the File Open dialog to load SDF file

2. Print - calls for the Print preview/Print (9.1) dialog to print SDF file content

3. Printer Setup - calls for standard Windows Printer setup dialog

4. Exit.



	Edit item consist of the next commands.

1. Structure - calls for Structure Editor to edit current structure, the same is achieved by double click on structure area.

2. New record - creates new record with blank fields. To fill fields click it then type the value. To enter structure click twice structure area and draw structure in Structure Editor arisen.

3. Delete record - removes the current record from the file after confirmation.

4. Delete field - removes the field from the file, the dialog with the list of fields being arisen. Select the field.

5. Insert field - adds new field into SDF file.

�

Fig. 16-3. New field definition dialog

	Enter the new field into the Field name edit control. The values of this field will be blank for all records, if the Fill with box is empty. In this case all the records are edited manually. Oppositele, the field may be filled by string constant, written in the box. The constant may be incremented with the record number, beginning from the record Nr 1, if the Auto incremented check box is ticked.





	Commands of Search item.

1. Find text - calls for Find and Replace dialog (fig.16-4) to find record using string fragment.The record found will be selected in browser. To find next record execute command from p.5 - Search again or press <F3> key.

2. Replace text - calls for Find and Replace dialog to replace the fragment found by predefined one.

�

Fig. 16-4. Find and replace dialog

The searched fragment is entered into Find edit control, substituting fragment - into Replace with. The fields to be searched are selected from the list Search in fields. The search may be case sensitive, for corresponding check box should be checked. The Whole words only mode means the search for fragment separated by nonalphanumerical characters (begin/end of string, space, point, comma etc.). If replacing is started by OK button pressing, then the confirmation dialog with for commands: Yes, No, Cancel and All will be arisen. Yes means replacing in current case and continuation to search other. No - means rejecting current replacement, but search will be continued. Cancel - abortion of replacing without changes. Finally, All value means replacing in current case and all other encountered without confirmation dialog. The last case will be realized when instead of OK button in Find and Replace dialog (fig.16-4) All button is pressed.

3. Exact structure - calls for Structure Editor to draw query for exact structure search.

4. Fragment of structure - calls Structure Editor to set query for structure fragment search.

5. Search again  (shortcut <F3>)  - reproduces the last search, beginning from the record navigated.



16.3 Standard Chemistry (CW) -> MOLfile converter



	Standard Chemistry -> MOLfile converter is used to transform *.scf files of ChemWindow (TM) into MOL files. The converter’s window contain the drive and path selection controls to find *.scf files, Structure area, and edit control with Browser button to define file, where bad (nonconverted) structures are to be written. To start conversion:

1. Execute SCF(CW) -> Molfile converter... command from Chemical Structure files submenu of CheD’s main menu’s Process structures item.



2. Select drive, path and name for *.scf file in corresponding edit controls, the structure being drawn in structure area.

3. Click Start conversion button.



16.4 MOLfile -> SDF converter



	MOLfile -> SDF file converter is used to unite a group of MOL files (*.mol), located in common directory, into one multidata SDF file (*.sdf). To start conversion:

1. Execute Molfile -> SDF converter... command from Chemical Structure files submenu of CheD’s main menu’s Process structures item.

2. Select the directory where *.mol files are located in Select directory... window arisen.

3. Define the path and filename where *.sdf file will be written in Save As... window arisen.

	After conversion completing the list of nonconverted (bad) files will be shown.

�Chapter 17. IR DLL







	Some useful in IR (Raman) spectroscopy routines are implanted in CheD as independent DLL. IR submenu commands are located in Spectra item of main CheD’s menu. This submenu is active only if ir.dll file is supplied with CheD. The submenu consist of the next commands:

 Spectra manipulation - spectra visualization instrument.

 Peaktable generation - generates table with peak position and intensity from spectrum.

Spectrum Edit - manual correction of spectral curve.

 Contour decomposition - decomposes experimental contour into Lorentz or Gauss constituents.

About - system state and Copyright information about ir.dll.





17.1 Spectra manipulation



	Execution of Spectra manipulation command from IR submenu of main menu Tools item causes appearance of  Spectrum manipulation dialog.



�

Fig. 17-1. Spectrum manipulation dialog

	Usually, a CheD library which contains IR spectra, should be opened prior execution of the command. In this case reading spectra from library and saving modifications to selected library will be enable. Otherwise, only disk manipulations are available. To execute manipulations with the spectrum from the open library select corresponding fields in the Field to read spectrum and Field to save spectrum datafield lists. The lists contain the fields of two dimensional numerical array or packed array types.



	Two  types of spectra are proceeded simultaneously - library and experimental, first is colored by black second by blue. Both spectra can be loaded from the spectrum file (JCAMP, ASC formats)  or from library. Selection of proceeded spectrum is performed by Operate with radiobuttons.

	Selected spectrum can be modified - normalized (Normalize button) or base line corrected (Baseline button). Normalization means zooming of spectrum, maximal value of absorbance being assigned  to 1. For correction of base line parabolic function is used. Transmittance spectrum can be converted into absorbance by clicking of T->A button and vice versa. Only absorbance scale spectrum can be modified. Modified spectra can be saved into the file (JCAMP, ASC formats) by Save button or substitute the database’s spectrum y Write button. The last button is active in Edit state of CheD only (Update switch is ON).

Library’s spectrum can be subtracted from experimental one using equation:

	Difference = Experimental - const*Library

resulting in difference spectrum, colored by red. Const can be entered manually in edit-control or obtained by moving of Subtraction variator. Then at any activity program proposes to substitute experimental spectrum by difference one. Subtraction can not be executed if one of the spectra is in Transmittance scale. Print button prints spectrum picture as it is after modifications. Use print preview window arisen to observe document before printing.

	Constant can be added to viewed spectrum if corresponding checkbox C (fig.17-1) is marked. Real time Constant Plus operation is performed for selected spectrum with variator movement or constant value typing in edit control.

	The dialog have Spectrum show controls - right button pop-up menu (fig.17-2), scrolling, zooming, cursor and label pointers. 

�

Fig. 17-2. Pop-up menu of dialog

Figure

	Scrolling in X direction and zooming of spectra are available. To scroll spectra drag the mouse in the spectrum area. To zoom the spectra drag the mouse drawing rectangle with the  <SHIFT> key pressed. The included part of spectrum will occupy the whole spectrum area when mouse button will be released. To restore initial boundaries click twice at the spectrum area.



Cursor and label peak position box shows current position of cursor and label. To mark peak by label hold the cursor just right from the peak.









	The pop-up menu contains the next commands:



Restore boundaries - restores spectrum to initial boundaries after scrolling and zooming.

Show derivative - shows first derivative curve.

Show points - shows points on curve, shows points only if the next command is ticked.

Show spline - shows spectrum as curve.

Multidata display - determines, how multiply spectra will be displayed at screen. It is active when both library and experimental spectra are defined.

	sdPerspective - all spectra will be displayed from perspective point of view.

	sdOverlapped - spectra will be overlapped.

	sdColumn - the display will be divided into 2 parts, experimental spectrum will be drawn at upper, the library one - at lower. this is default type of view.

Load - opens spectral file (JCAMP, ASC).

Save - writes selected spectrum onto disk in spectral format.

Clear all - remove all spectra from dialog.

Clear additional - removes experimental spectrum from the dialog.

Metafile - saves picture as metafile into clipboard or *.wmf file.

Print - prints dialog, print preview and printing dialog being arisen.





17.2 Peak Table generation



	This command of  IR submenu is used to generate peaktable and to store it in CheD database. A database in CheD, which contains IR spectra, must be opened prior calling of the command. The database has to be settled into Edit mode - Update switch should be turned to ON. The generated peaktable is stored in 2 dimensional numerical array field.



�

Fig. 17-3. Field selection for Peak table generation

	After execution of the command, Field Selection dialog(fig.17-3) is proposed. The fields in selected library, which might contains IR spectra, is proposed to user. One should select a database field to read spectra and field to save peak table. The fields must not be coincided.







	After OK button confirmation, the Peaktable generation is started. All entries in CheD database, started from first, are scanned, spectra are read and generated peaktables are stored automatically.



17.3 Spectrum Edit



This command of IR submenu is used to correct spectral curve manually, which can be used to remove, for example, instruments faults.  Spectrum edit dialog (fig.17.4) is arisen.

�EMBED Paint.Picture���

Fig. 17.4 Spectrum Edition dialog

The dialog has usual for XY Diagram tools - Zoom, Scroll, Cursor, Label and right button Pop-up menu. Load current database spectrum or file for edition. Zoom spectrum in the edited region to make points accessible. Current database spectrum can be loaded for edition by clicking of �EMBED Paint.Picture��� icon. The database field is selected in corresponding pop-up menu. Otherwise, spectrum can be loaded from file, for button �EMBED Paint.Picture��� is to be clicked.  To edit point drag and drop it with <Ctrl> key pressed. The moving is traced by blue line. Corrected spectrum can replace the current database one, if button �EMBED Paint.Picture��� is clicked, or saved into file by clicking of  �EMBED Paint.Picture��� icon.





17.4 Contour decomposition



	17.4.1 Contour decomposition dialog



	The Contour decomposition command  of IR submenu is used to decompose spectral curve on several contours of Lorentz or Gauss type, which is helpful in spectrum analyzing. Contour decomposition dialog (fig.17-5) is arisen.



�

Fig. 17-5. Contour decomposition dialog

	

	

	To decompose spectrum:

1. Execute the command

2. To read spectrum from the database select the field in Field to read spectrum list then click  Read  button.

2’. To read spectrum from the file click Open button.

3. Zoom spectrum at the Spectra Show Control (17.1)to exposure desired scale range.

4. Click Calculate button.



SVD method (17.3.2) is used to decompose spectrum into contours. To store results of decomposition it is recommended to create two fields in database:

a) 3-dimensional numerical array to store contours, in which X -column is peak position, Y- intensity of peak, Z - halfwidth.

b) text field to store text report



	After calculation have been finished the next  actions are possible:

a) Viewing of decomposition results and report at spectra area and Report box, right-button pop-up menu commands (17.1), X-scroll and X-Zoom are available.



b) Write contours into 3 dimensional array field, selected in Field to save contours box - Write contours button.

c) Print obtained results - Print button.

d) Save report into text file - Save button

e) Save report into text field, selected in Field to save report box - Write button



	17.4.2 Algorithm - SVD method



Gauss equation:

	I=I0*exp(-ln2*(2*(n-n0)/D1/2)2)

Lorentz equation:

	I=I0/(1+(2*(n-n0)/D1/2)2), where I0 - intensity in peak maximum, n0 - maximum X scale position, D1/2 - halfwidth of band.



	Contour decomposition is non-linear problem. To solve it, Newton’s iteration procedure was implemented. Starting from initial approximation for contours (vector L0 - intensities, halfwidths and maxima positions) next equation is solved:

	F(L0)+A*dL=0

where F - simulated spectrum, A - matrix of Jacob, its components being derivatives dFi/dLj, dL - corrections to initial approximation. To calculate Jacob’s matrix, analytical derivatives are used. At next step new approximation for contour is used in above equation and so on. The calculations are stopped when convergence has been achieved. Convergence is measured with Hamilton’s R-factor which is equal square sum of deviations between experimental and simulated spectra divided by square sum of values of experimental spectra. The Hamilton’s R factor is shown for each iteration in report. Convergence is achieved when R-factor remains almost unchanged after next iteration.

	Above equation, in general, has a lot of solutions. To find best, Singular Value Decomposition method was implemented. The method enables to vary only most sensitive parameters, the another being fixed. The number of varied parameters (rank of Jacob’s matrix) is shown in report for each iteration. The rank is determined from singular values (they are shown in report: ratio of each singular value to largest has not exceed the relative error of data measure. Relative error initial value is 0.1, but it can be changed dynamically case bad iterations.

	It is easy to calculate covariation matrix from Jacob’s matrix. Covariation matrix determines, how the parameters for contours depends one from another. If non-diagonal component is equal 1 (or -1), it means, that the two parameters have linear dependence and they can not be derived simultaneously. 0 coefficient means absence of dependence and pair of such parameters can be derived from experimental spectra. The covariation matrix is also shown at report.

	From final value of Hamilton’s R-factor and covariation matrix one can calculate standard deviations of all parameters, which are shown in report. Note, that the deviations means ‘approximation dispersion’ - determines how exactly contours describe experimental spectrum. They are not connected with precision of spectra measurement - it may be more or less.



References: 

1. Golub J.H., Reisch C., Numer. Math., 1970, v.14, N5, p.403-420.

2. Gamilton W.C. Acta Cryst., 1965, v.18, N3, p.502-510.
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Chapter 18. MS spectrum DLLs



	Two submenu commands MS spectrum:General and MS spectrum:Instrumental are located in Spectra item of main CheD's menu. The commands are useful in mass spectrum preparation and interpretation, they are active only if the file msspec.dll and msinstr.dlls are located in program's directory.



	18.1 msspec.dll commands



	The msspec.dll causes appearance of new submenu in Spectra item of main menu - MS spectrum:General. It contains useful procedures for interpretation of mass spectrum. Besides this, the new type of search,  using mass-spectrum is added into  Search window (7.1). The corresponding type of search may be found in External procedure selector (fig.7-14).

	MS spectrum submenu contains the next commands:	

Peak's isotopic structure - simulates peak's isotopic spectrum

Exact mass - calculates exact mass from brutto-formula

Element properties - demonstrates masses and distributions of isotopes

Composition for peak - calculates brutto-formulas from peak mass

Calculator - calculates masses and isotopic structure of selected molecular fragments

About - system state and Copyright information about msspec.dll.



	18.1.1 Mass spectrum search



	This kind of search is available if msspec.dll is installed in CheD. The search procedure starts from CheD’s Search by array, as usually, where external type of search is to be selected. External MS-search query dialog (fig.18-1) is arisen after Execute button of Search window (fig.7-1) clicking. Peaks or Differences from Molecular peak may be compared while searching. To select last one tick the Difference search checkbox and enter the Molecular peak value in corresponding edit control.

�

Fig. 18-1. External MS-search query dialog

	Three types of searching are available:



Spectral comparison - finds record with the spectrum, containing all coincided masses with query table.



Query table is included in library spectrum. In this case all query peaks should be present in library’s spectra.



Library spectrum is included in query table. This kind of search may be used to analyze mixture.

	Use the Add row and Delete row buttons to define query table. If the query is set using internal CheD's procedure (manually or from the file), then the same data are transited into query table of external procedure.

	The search is controlled by Similarity parameter, which is compared with a difference between the sum of query and library spectrum intensities. The parameter can be adjusted by Similarity search variator, the closer is variator to Identical end, the less number of records will be retrieved.



	To search using absolute intensities tick the check box Absolute intensities.



	18.1.2 Peak's isotopic structure



	This command from MS spectra submenu of main menu Spectra item executes spectrum simulation, based upon brutto-formula and natural abundance of isotopes.



�

Fig. 18-2. Peak's isotopic structure calculation

	To enter brutto-formula type its line notation in corresponding edit-control. Formula is case-sensitive without parentheses.

	The simulated spectrum for defined fragment is shown with available Cursor, Label, Scroll and Zoom abilities.



To mark peak by red triangle label hold the cursor left from it.

Drag to scroll spectrum.

Drag with <Shift> pressed to zoom spectrum.

Click twice to restore initial boundaries.



	18.1.3 Exact mass



	This command from MS spectra submenu of main menu Spectra item calculates the exact mass and intensity of peak for fragment, defined  by brutto-formula. Major isotope’s masses and their natural abundance are used in calculations.



�

Fig. 18-3. Calculation of Exact mass, Absolute and Relative intensity for peak

	To define fragment type the atomic symbol in corresponding edit-control. Then select its isotope and number of selected atoms in fragment.

The results of calculation are:

















Exact mass of selected molecular fragment

Abundance of selected molecular fragment, sum of abundances of all possible isotopes for given fragment being equal to 1.

Intensity of peak for selected fragment relative that for fragment, composed from major isotopes.

	





18.1.4 Element properties





�

Fig. 18-4. Element properties dialog

	This command from MS spectra submenu of main menu Spectra item contains exact masses and abundances of existing in nature isotopes. To observe it click an element button. Click an atom.

	



18.1.5 Composition for peak



	This command from MS spectra submenu of main menu Spectra item used to calculate possible brutto-formula for exact Molecular Weight. Major isotopes exact masses are used to calculate Molecular weight. Hydrogen is default present unlimited. The possible limits are entered in corresponding edit-controls.

�

Fig. 18-5. Peak's composition calculation dialog

	The results of calculations are brutto-formulas, sorted by difference between entered and calculated values.



























	18.1.6 Mass-spectral calculator





�

Fig. 18-6. Mass-calculator dialog

	This procedure is designed for two purposes.

1. It helps in assignment of mass spectral peaks. Program calculates mass and isotopic distribution for fragment of structure. 

2. Defined fragments assignment can be collected into separate database for further use in creation of spectrum assignment tool. 



	Current mass-spectrum is loaded into spectrum area by Read MS button. Current structure or any other (using right-button commands) structure can be loaded (Read CS button) or drawn by Structure Editor, called by double click. Fragment is defined by lasso or by splitting of acyclic bond by concave line. Included in fragment atoms are is tagged by yellow. Simulated spectrum obtained from fragment to fragment definition is drawn. Scroll, Zoom and right button pop-up menu are available on spectrum area. The table shows relative intensity of peak, Hydrogen Loss/Addition and brutto-formula of fragment.

	Fragment with Hydrogen lost, added or with exact mass can be written into fragments table, click appropriate radiobutton. To append fragment into table click �EMBED Paint.Picture��� button, to remove selected row - click �EMBED Paint.Picture��� button. Button �EMBED Paint.Picture��� is used to insert current fragment into selected row. The table with assigned fragment can be written into separate database for further use, e.g. for spectrum prediction. 

	Click �EMBED Paint.Picture��� button to select database, where assigned fragments should be stored, library selection dialog (fig.18-7) will be arisen.

	Library selection dialog contains the controls to select the path to the database with assigned fragments and fields in this database to store data:

�

Fig. 18-7. Library selection dialog

	



1-dimensional array of Chemical structure - to store fragments

1-dimensional Integer array - to store Hydrogen Loss/Addition 

2-dimensional Integer array to store mass spectrum peak table

1-dimensional Real array - to store relative intensities of peaks (optional)

Optionally the link to other database, where spectrum is stored, can be shown. Such Database Link field can be introduced into the database (3.1.4).





















18.2 msinstr.dll commands



	The msinstr.dll causes appearance of new submenu in Spectra item of main menu - MS spectrum:Instrumental. It contains useful procedures for preparation of mass spectrum.

	MS spectrum:Instrumental submenu contains the next commands:	

JCAMP(Wiley)->JCAMP-LINK - converter

Import Finnigan`s file - loads text file, which is result of mass-spectrum saving by    	spectrometers Finnigan MS 4000 or Vector 2.0 program.

Intensities correction - procedure to correct intensities using calibration table

About - system state and Copyright information about msspec.dll.

	18.2.1 JCAMP(Wiley)->JCAMP-LINK



	This command, executed from MS spectra submenu of main menu Spectra item, is used to convert file containing mass-spectrum in JCAMP-Wiley format into JCAMP-LINK. To convert file:



Execute JCAMP(Wiley) -> JCAMP-LINK command

Select JCAMP-Wiley file (*.jc) to be converted in File open menu arisen

Define JCAMP-LINK file to store converted data.



	18.2.2 Import Finnigan files

This procedure is designed to load specific Finnigan MS4000 series or Vector 2.0 program spectral files into CheD database. The database should be in Edition mode, otherwise program will propose to turn it On. The dialog (fig.18-6) consist of tool to select file, matching window and command buttons. All files with *.pic or *.fng extension can be appended in batch mode, for click Start button. Otherwise, single spectrum selected can be appended or inserted into current record, for Edit or Append button should be clicked. If Append with non-existing ID box is checked, the filename is written into field matched with ID. To match field drag the box from one table and drop into corresponding box in another table, the boxes being linked by straight line. Commands are active only matching of spectral field.

	Below there is an example of Vector’s text file.



�

Fig. 18-6. Import Finnigan files dialog



Scan 662

MASS      RI      MASS      RI      MASS      RI      MASS      RI

 213  100.00000    214   35.39362    185   24.98373     45    5.20494   

 44    3.57840    215    3.18803     40    3.05791     69    3.05791   

 159   2.92778    43    1.88679    186    0.97593     77    0.91087   



 40    3.05791     57    0.65062    134    0.13012    185   24.98373   

 43    1.88679     58    0.84580    141    0.19519    186    0.97593   



 44    3.57840     62    0.45543    158    0.52049    213  100.00000   

 45    5.20494     69    3.05791    159    2.92778    214   35.39362   

 55    0.58556     77    0.91087    184    0.39037    215    3.18803



	18.2.3 Intensities correction



	This procedure is used to correct intensities in mass-spectrum using calibration table.  The weights for correction are obtained by spline or broken line interpolation of reference spectrum intensities for given spectrometer relative to standard data. The calibration table is stored as a file with *.msc extension.

	Use Filename with data control to select file or �EMBED Paint.Picture��� button to create new. Add/Edit table using Add and Delete button. Select the datafield with mass-spectrum to be corrected in MS datafield control. Select method of interpolation - Spline or Broken Line, clicking appropriate radiobutton.

	To correct spectra database should be in Edition mode, otherwise program will propose to turn it ON. Current spectrum or all database may be corrected, for appropriate command button should be pressed. In last case there is a possibility to mark already corrected spectrum, for not to correct it twice. To do that a Boolean field should be introduced, where correction label is stored. Check the box Run under control to turn on repetition control mode, if all database is corrected. Current spectrum correction is executed without repetition control.





�

Fig. 18-8. Intensities correction dialog

	

	

�Chapter 19. NMR DLL



	Some useful in NMR spectrometry routines are implanted in CheD as independent DLL. NMR submenu commands are located in Spectra item of main CheD’s menu. This submenu is active only if nmr.dll file is supplied with CheD. The submenu consist of the next commands:



Element properties... - shows the magnetic properties of elements.

Spectrum calculation... - simulates NMR spectrum using Chemical shifts, JJ coupling constants and experimental conditions.

Check DB content - verifies database content, using trained set for Chemical shifts and Coupling constants prediction.

Standard re-calculation - calculates new values of chemical shifts for another standard.

About - system state and Copyright information about nmr.dll.



19.1 Element properties





	This command from NMR submenu of main menu Spectra item calls for reference about magnetic properties of elements, nuclear properties dialog (fig.19-1) being arisen. Click the necessary element in Periodic Table.



�

Fig. 19-1. Nuclear properties of elements

The next information is displayed:

1. Existing isotopes.

2. Nuclear spins.

3. Resonance frequencies for the field 2.3488T (1H frequency is 100MHz)..

4. Natural abundances.

5. Relative intensities, 1H NMR being 1.0.

6. Absolute intensities equal to product of Relative intensity and Abundance.



19.2 Spectrum calculations



	This command from NMR submenu of main menu Spectra item calls subroutine to simulate NMR spectrum from Chemical shift and JJ coupling constants.

	From current set of chemical shifts and JJ coupling values spin-spin Hamiltonian is created. Diagonalization of the Hamiltonians gives energy levels for spin-spin interaction. Eigenvectors obtained are used to calculate intensities of transitions between different levels. Intensities are smothed with Gauss or Lorenz contour and are displayed as spectrum.

	If a molecule has non-coupled fragments, calculations will be performed independently for each fragment. But each fragment can not contain more than 9 coupled nucleus.



Natural abundance of isotopes is assumed for spectra simulation. For example, if one defines coupling constant P-W then simulated spectrum will contains central peak with intensity 0.86 and two satellites with integral intensity 0.14 (tungsten contains 14% magnetically-active isotope 183W).



	Simulation may be done as for spectrum from data base, as for entered manually. In the former case the Database fields selection dialog (fig.19-2) should be filled. This dialog is omitted for database without NMR data (or without database opening).





�

Fig. 19-2. Selection of data for simulation

	To simulate spectrum from database record define the fields with Chemical shift and JJ coupling constants, which will be used in simulation. Simulated spectrum may be compared with the experimental spectrum, if present, defined in Spectrum datafield box. Click OK button after definitions will be done.









	To start simulation, using Chemical shifts and JJ coupling constants entered manually, click Cancel button in Database field selection window.



�

Fig. 19-3. NMR spectrum simulation dialog, manual data definition

Spectrum calculation is executed in NMR spectrum simulation dialog (fig.19-3,19-5).



The dialog consist of two parts:















Tool to append/edit Chemical shifts and JJ coupling constants - upper part of window (fig.19-3).

Calculation tool - lower part (fig.19-5).



	To append Chemical shift (Coupling constant):

a) Click on Chemical shift (Couplings constants) table.

b) Click on Add button.

c) Append new value in Edit chemical shift dialog arisen (fig.19-4).







�

Fig. 19-4. Edit Chemical shift dialog

	Type the value in edit control and click an atom (pare of atoms for coupling constant) to assign value. In case of equivalent atoms, Chemical shift assignment may be propagated by clicking Assign all button.



	To edit Chemical shift (Coupling constants):

a) Select Chemical shift (Coupling constant) value in table.

b) Click on Edit button.

c) Edit value in Edit chemical shift dialog (fig.19-4) arisen.

	To delete Chemical Shift (Coupling constant) select it in table then click Delete button. 

Click Undelete button to abolish deletion. 

	To edit structure click on Edit structure button, Structure Editor being arisen.

�

Fig. 19-5. NMR simulation dialog, calculations

Calculation part of dialog (fig.19-5) is used to calculate and observe simulated spectrum. Simulated spectrum is shown in the window. Lorentz or Gauss functions are used to simulate peaks. The integral intensity of peaks is proportional to the number of atoms, to which the peak is assigned. 

	If the original experimental spectrum is stored in the database it can be compared with simulated one. To show both experimental and calculated spectra, select the name of the field with corresponding spectrum in Spectrum datafield list on fig. 19-2.

	If any changes in Chemical shifts or Coupling constants are made, the edited spectrum may overwrite the initial in database. It is possible, if Update switch is turn to ON. To overwrite click Save to base button.

	Any changes in Chemical Shift or JJ coupling constants lists, Halfwidth, Contour type will start immediate spectrum calculation in the background. One can see status of background process at Calculation Status control. Possible values are:  Done �, Process � and Failed �. In the last case reason of abnormal calculation termination is shown at the box. After new spectrum has been calculated, it will be displayed immediately at spectrum area.



19.3 Check DB content



	This command from NMR submenu of main menu Spectra item is used to call procedure to verify Chemical shifts and JJ coupling constants in open database. Database verification dialog The principle of verification is comparison of database data with that of predicted ones. To execute database checking the trained set files (10.2) for Chemical shifts and Coupling constants should be present. The data is suspected to be bad if it doesn’t hit the range equal to:



Expected value+/- Dispersion*Dispersion coefficient	(I)



	Select the Chemical Shift or JJ coupling constants field to be verified in appropriate list of assigned fields. Then select the trained file with *.cdg extension from the list, which is filled by Browse button clicking. Dispersion coefficient is a multiplicator for dispersion in eq. (i) - type it in corresponding edit-control. To initiate verifying click Start checking button, it starts from the current record.

	After checking is done, the list of suspected values will be shown. Clicking on its row will cause selection of the record in CheD database with suspected data. Doubtful value of chemical shift (or JJ coupling constant) will be selected, bad assignment will be shown with red color.



�

Fig. 19-6. NMR database verification dialog

	

19.4 Standard recalculation



	This command is executed from NMR submenu of main menu Spectra item and is used to recalculate chemical shifts value from one standard into another. In the current program version recalculations NMR data for nucleus 11B, 15N, 17O, 19F, 29Si are available. A CheD database, which contains chemical shifts for above mentioned nucleus, has to be active prior execution of the command.

�

Fig. 19-7. Standard recalculation dialog

	Database field, which contains chemical shifts, should be selected in upper left combobox. If chemical shifts were defined for many nucleus, next combobox can be used for nucleus selection. Only chemical shifts, which are assigned to selected nucleus, will be recalculated.

	At next step one should define standard, relative to which chemical shifts were measured in the database. Then in the combobox To standard value of new standard should be defined.

	Calculate button clicking will recalculate all chemical shifts for given nucleus to new standard.

	The recalculated values of chemical shifts will replace the database ones, if the Save button is clicked. This button is enable only if Update switch is turn to ON in the selected CheD database.

	The dialog uses ASCII conversion files NMR11B.lde, NMR15N.lde, NMR17O.lde, NMR19F.lde, NMR29Si.lde. Format of these files is obvious to make corrections or add new data.



�Chapter 20. JCAMP IR or NMR spectrum DLL



	The procedure to load/view information stored in JCAMP-DX  spectral formats is implemented as separate jcsp.dll.  JCAMP IR or NMR spectrum submenu commands are located in Spectra item of main CheD’s menu. This submenu is active only if jcsp.dll file is supplied with CheD. The submenu consist of the next commands:



	IR - loading/viewing spectrum from JCAMP IR file.



	NMR - loading/viewing spectrum from JCAMP NMR file.



	About - system state and Copyright information about jcsp.dll.



Besides this  JCAMP-DX spectrum loading is available through usual commands to load spectrum only  into cash or spectrum window. In case of jcsp.dll is present in CheD directory, new string with type of spectra IR or NMR spectrum, JCAMP (*.dx) is added into Files of type popup menu of  File open

 window.

20.1 IR file loading



	Execution of IR command from JCAMP IR or NMR spectrum submenu of main menu Spectra item causes appearance of  Spectrum loading dialog (fig.20-1). This dialog contains browsing tool to find file, matching window, spectrum preview window and Edit/Append commands buttons. These commands are active only when database is opened, and spectrum fields matching is executed. Otherwise loaded spectrum can be viewed only using standard tools for XY Diagram - Zoom, Scroll, Cursor, Peak label and right-button Pop-up menu.



�

Fig. � SEQ Figure \* ARABIC �1�0-1. JCAMP IR file loading dialog

If database contains only one datafield (Packed Array or two dimensional real array), which can be matched with spectrum field, the spectrum matching takes place automatically. IR spectrum and/or IR peak table can be matched. Other fields should be matched manually. To do this drag box , corresponding to field in one field list and drop in into corresponding box of another list of matching window.

	To replace current database spectrum click Edit button, to add new record with loaded spectrum click Append  button. Database should be in Edit state (Update switch is to be turned to ON), otherwise program will ask to turn database to Edit mode.



To recalculate Transmittance scale spectrum into absorbance click appropriate checkbox.



20.2 NMR file loading



	Execution of NMR command from JCAMP IR or NMR spectrum submenu of main menu Spectra item causes appearance of  Spectrum loading dialog (fig. 20-2) to load NMR spectrum from JCAMP-dx spectrum or FID file. In the last case FT procedure is performed automatically. The dialog contains browsing tool to find file, matching window, phase correction tool, spectrum preview window and Edit/Append commands buttons. These commands are active only when database is opened, and spectrum fields matching is executed. Otherwise loaded spectrum can be viewed only using standard tools for XY Diagram - Zoom, Scroll, Cursor, Peak label and right-button Pop-up menu.

	Some fields can be matched automatically (Spectrum, Peak table, Structure, NMR parameters etc.) to do that press Auto button. Other fields should be matched manually. To do this drag box, corresponding to field in one field list and drop in into corresponding box of another list, drug back to abolish matching. All matching may be removed by Clear button.  To call NMR multiplets edition dialog (5.14.18) press Multiplets... button.

	To replace current database spectrum click Edit button, to add new  record  with  loaded spectrum click Append  button. To append all spectra from the directory into database click All button. Database should be in Edit mode (Update switch is to be turned to ON), otherwise program will ask to turn database to Edit mode.

�

Fig. 20-2. NMR JCAMP file loading dialog

		

	If JCAMP-dx file contents interferogram (FID) Fourie transforming is performed automatically resulting in NMR spectrum. Then phase correction is necessary. For real spectrum only Zero order phase correction is available, while Zero and First order phase correction variators are active for complex spectrum and FID.

�

Fig. 20-3. Spectrum calibration dialog

Two labels - yellow and red are active in spectrum area for peak marking. Red label is moved by positioning and holding cursor just right from the peak. Its position is displayed in cursor and label box

. Yellow cursor is moved to nearest peak while clicking with <Ctrl> key pressed. The distance in Hz between cursor position and yellow label is displayed.  Yellow label can be used to recalibrate spectrum (fig.20-3). Click inside the yellow label and enter new Frequency value in dialog arisen. All spectrum will be shifted in accordance with entered value.







�Chapter 21. HNMR expert



	HNMR expert  is a custom type procedure, activated only if FidBruk.DLL is installed in CheD. It activates custom type of field - NMR Fourier Interferogram , which is appended to field types list in Fields definition window (3.1). FidBruk.DLL  activates also the Custom type

diagram for spectra analysis -  HNMR expert diagram (21.1), which contains tools for the next main functions.



	Interface for spectrum loading.

	Spectrum preparation - Fourier transformation, Phase correction, Peak peaking.

	Spectrum viewing.

	Spectrum assignment.

	Spectrum printing/plotting



Note: HNMR expert  is available only if Fidbruk.dll is installed in CheD! 



21.1 HNMR expert diagram



	HNMR expert diagram consist of Commands button panel and Spectrum area. Two spectra can be loaded and displayed on spectrum area - database current  spectrum, and experimental one for comparison. Vertical and horisontal zooming and scrolling,  cursor position box, peak selector, integral, distance in Hertz, chemical shift calibration  and right button  pop up menu are available for spectrum observation.
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Fig. 21.1 HNMR expert diagram

	Zooming is executed as usually for CheD’s diagram - by drawing of rectangle with left mouse button and <Shift> key pressed. The area inside rectangle will be rescalled to fill diagram area. Double click  return picture to initial scale. Spectrum can be rescaled in vertical direction by pressing <Shift + Up Arrow or +Down Arrow > 

button by two times up and down.



Scrolling is executed by mouse movement with left button pressed in both - vertical and horizontal direction.

	Cursor box displays Chemical Shift  and Intensity value of current cursor position, and Relative intensity of spectrum at cursor PPM position.

	Peak can be selected by yellow triangle label, for one should click just right from peak with <Ctrl> button pressed.

	Integral is switched on/off  by  button on command panel.

	Real time Distance display on command panel shows distance in Hertz between yellow label and current cursor position.



To calibrate chemical shift scale select reference peak by yellow label and click inside label area. Enter new chemical shift in dialog arisen. Otherwise use Change PPM scale... command of right button pop-up menu. 

21.2 Spectrum loading and saving

	CheD accepts spectra (FiDs) in the next formats:

Bruker Aspect 2000/3000

Bruker Unix (loading only)

JCAMP

	

	Spectrum can be loaded into Ched in the next cases:

a) To append database

b) To replace database spectrum

c) To compare experimental spectrum with the database’s one.

	For database appending the lot of spectra can be loaded in batch mode (Ch.22). It 

removes tedious procedure to load one by one spectrum. 

	1) turn CheD into Edit mode

To append one spectrum or replace old one:

	2) click right button on spectrum area  and select Load... item of right-button pop-up menu (21.3) or

	2’) click �EMBED Paint.Picture��� button

	3) browse folder with spectra files in Windows File open dialog

	4) select spectrum format in Type of file control and click Open button

To load experimental spectrum for comparison (two spectra are displayed):

	1) click �EMBED Paint.Picture��� button

	2) browse folder with spectra files in Windows File open dialog

	3) select spectrum format in Type of file control and click Open button

To save current database spectrum:

	1) click right button on spectrum area  and select Save... item of pop-up menu or

	1’) click �EMBED Paint.Picture��� button

	3) browse folder with spectra files in Windows File save dialog

	4) select spectrum format in Type of file control and click Save button

To save all spectra starting from current position:

	1) Click �EMBED Paint.Picture��� button

	2) Define folder to save in Windows Select directory dialog arisen.

To remove additional spectrum click �EMBED Paint.Picture��� button.

 



21.3 Right-button pop-up menu



	To activate menu commands click right mouse button on spectral area. The arisen menu contains as command common for XY diagram (5.4.14) as specific ones. 
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Fig. 21.2 Right button menu options



	The next specific items are there. 

Clear additional - removes experimental spectrum from diagram.

Integrals - toggles On and Off integral display (21.5).

Phasing - starts the automatical phase correction(21.7) of spectrum, is equivalent to �EMBED Paint.Picture��� command.

Information - displays information about database spectrum, which is read from original FID (Spectrometer frequency, Solvent, operator, Comment etc.). Command is equivalent to �EMBED Paint.Picture��� button.

Change PPM scale - starts dialog to change chemical shift scale (21.6).

Print option - calls for dialog to set options for standard printing(Ch.9). 



21.4 Command buttons panel
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Fig. 21.3 Command buttons panel

	The panel is located at the top of HNMR diagram. The main mode of panel is shown. Phase correction  mode is arisen for manual phase correction.



The panel consist of the next buttons-commands. 



�EMBED Paint.Picture��� - Turns on real part spectrum.

�EMBED Paint.Picture��� - Turns on real part interferogram. These two diagrams are connected by FFT.

�EMBED Paint.Picture��� - Turns on imaginary part spectrum.

�EMBED Paint.Picture��� - Turns  imaginary part interferogram. Both diagrams are connected by FFT.

�EMBED Paint.Picture��� - Switch to Main mode of command button panel for manipulation with spectrum

�EMBED Paint.Picture��� - Switch command panel  to manual Phase correction mode for manual phase correction.

�EMBED Paint.Picture��� - Displays Info box. The information in box is written from FID’s info and usually contains spectrometer frequency, solvent, temperature, operator and his comments.

�EMBED Paint.Picture��� - Switch ON/Off Integral display (21.5).

�EMBED Paint.Picture��� - Clears one or both spectra from diagram

�EMBED Paint.Picture��� - Loads (21.2) database spectrum into diagram from spectral file.

�EMBED Paint.Picture��� - Saves (21.2)  current database spectrum into spectral file.

�EMBED Paint.Picture��� - Saves (21.2) database spectra starting from current position into spectral files.

�EMBED Paint.Picture��� - Corrects phase (21.7) of current spectrum automatically.

�EMBED Paint.Picture��� - Automatically corrects phase (21.7) of spectra starting from current position.

�EMBED Paint.Picture��� - Calls for dialog for  plotting (21.11) of current spectrum

�EMBED Paint.Picture��� - Calls for dialog for plotting or export into graphical format (21.12) of spectra starting from current position.

�EMBED Paint.Picture��� - Calls for Spectrum Interpretation (21.14) dialog.

�EMBED Paint.Picture��� - Calls for Peak peaking (21.8) dilalog to calculate peak table, assignment prediction, and expert suggestion for spectra starting from current position. For current spectrum peak peaking is made automatically by previous command.

�EMBED Paint.Picture��� - Exports peak table (21.10) into predefined CheD’s fields.

�EMBED Paint.Picture��� - Exports HNMR database into JCAMP-Link (21.9) file.

�EMBED Paint.Picture��� - Loads (21.2) additional spectrum into diagram.

�EMBED Paint.Picture��� -Removes additional spectrum from diagram.

�EMBED Paint.Picture��� - Displays the distance in Hertzs between yellow label and current cursor.

In manual Phase correction mode of Command panel (manual phase correction) two spinning edit controls are located instead of distance display.

�EMBED Paint.Picture��� -  Zero order edit control. It is changed by left button pressed mouse movement, by spinning selector, or by direct typing of constant.

�EMBED Paint.Picture��� - First order constant edit control. It is changed by right button pressed mouse movement, by spinning selector, or by direct typing of constant.







21.5 Integral display



	To switch On integral display on HNMR expert spectrum area:

a) click �EMBED Paint.Picture��� button on command panel or 

b) execute Integrals command of right button pop-up menu (21.3) 
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Fig. 21.4 Integral adjustment dialog

	To switch integrals Off execute command one time more.

Integral adjustment dialog arisen contains tools for integral curve adjustment. Integrals can be drawn as continous curve for whole scale of spectrum, as separate integral curve for each peak.  In the last case numerical values of integrals are displayed too. The mode is switched by Display as single curve check box. The linear base line may be added when integral calculation, the pedestalt being adjusted by Shift variator, a slope - by Linear one. Integral can be rescaled by Scale variator. Integrals for peaks are displayed as table in the dialog. To switch Off dialog click anywhere outside it.



 

21.6 Chemical shift calibration



	To calibrate chemical shift scale:
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Fig. 21.5 New frequency definition

a) Select peak for calibration (e.g.DMSO-D6 - 2.50ppm) clicking just right from it with <Ctrl> key pressed. The selected peak is tagged by yellow triangle label. Then click inside the label. The Old peak’s frequency dialog (21.4) will ask to enter new value. Write standard value for chemical shift of known peak and click OK button. Spectrum will be recalculated immediately using new standard.

or
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Fig. 21.6 PPM shift dialog

b) Execute Change PPM scale... command of right-button pop-up menu (21.3). PPM scale shifting dialog allows to change as peak position, as any point position. Click Change peak position radiobutton, then select peak in table. Type new peak value in New position(PPM) edit control and click OK button. To calibrate using cursor position, switch On Change point position radiobutton. Cursor’s value is written in Old position(PPM) edit control. The cursor’s value may be leaved or any other may be written in this control. The new point value is specified in New position(PPM) edit control.



21.7 Phase correction

	

Automatic and manual modes are available for phase correction.

To correct phase automatically for current spectrum click �EMBED Paint.Picture��� button.

To correct phase automatically for database, select record to start with and click �EMBED Paint.Picture��� button.  

To correct current spectrum manually click �EMBED Paint.Picture���  button. The Command panel (21.4) will turns into Phase correction mode.
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Fig. 21.7 Manual phase correction constants controls

	Zero order (K0) and first order (K1) constants are changed by moving of mouse with left or right button pressed respectively. Also spinning selector or direct typing in edit control is used to change constant. Click �EMBED Paint.Picture���  button to return command panel to Main mode.





21.8 Peak peaking and expertise



		To generate peak table turn database into Edit mode and click �EMBED Paint.Picture��� button. 
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Fig. 21.8 Peak peaking and expertise dialog

Fig. 21.8 Peak peaking and expertise dialog

	The dialog contains settings for peak peaking and spectrum expertise.  The dialog contains settings for peak peaking and spectrum expertise. The mode of job depends on radiobutton selected in Peak peaking section of dialog.  

Expert suggestion only - results in expert conclusion.

New spectra - generates peak tables and expertise conclusion for nonprocessed spectra (peak table was not created before)

All spectra - generates peak table and expertise conclusions for all records starting from current position.

Current spectrum - generates peak table and expertise conclusions for current record.



	Automatical phase correction (21.7) in batch mode will be performed if appropriate checkbox is ticked. 



]	Peak peaking current record only checkbox  switch to current spectrum peak peaking and expertise. Current record peak table generation is executed also each time, when Assignment (21.14) dialog is called for nonprocessed spectrum.

	To avoid noise peaks in table, the filter is available. Write the minimal value (Integral part from 1proton) in Noise level edit control. The recommended value is 0.2.

	The expertise is based on comparison of generated peak table with predicted (Ch. 10) one. The result of expertise is written in CheD’s text fields, if appropriates checkboxes are ticked. The fields are selected in dialog.

	Result of validation has the one of values

0 -  Should be looked by expert

+10  very good, all atoms are assigned

+9 - pair of atoms have ambiguous assignment

+8 - some atoms have ambiguous assignment

+5 - code from integral

-10  Very bad

	Assignment Index is calculated by

AssignmentIndex= NExactly/(NExactly+NAmbig), 

Nexactly and Nambig are the number assigned exactly and ambiguosly,  1-very good

	Percentage of Impurity is calculated from impurity integrals

	Text message has one of the following values

'Empty molecule';

'Empty spectrum';

'Hydrogens absent in the molecule';

'Can not find peak for %s';

'Pair of ambiguously assigned atoms were detected';

'A number of ambiguously assigned atoms were detected';

'Ideal spectrum';

'Isomers might present for current structure';

‘Isomers can not present';

 'Compound is mixture, impurity :%s%';

 'Spectrum OK by integral analizing...';

 'Signals for at least four C-H and/or N(amide)-H groups were not found';

 'Signal for at least one C-H was not found';

 'Number of randomly coincided peaks are too large';

 'Fragment for chemical shift prediction is absent in library';



21.9 Export to JCAMP-Link
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Fig. 21.9 JCAMP-Link parameters dialog

Exports of database, starting from current position,  is executed by �EMBED Paint.Picture��� button command. File save as dialog will be open to select folder and filename (*.dx). Then JCAMP-Link file parameters dialog will be arisen.



	

	The dialog contains controls to define which information and which records are to be exported.  The information - Title, Origin and Owner can be read from the CheD’s text  field or typed inside dialog. In the last case this information is constant for all records.  To select field click Database field radiobutton, and find field in pop-up list. To write fixed information click Fixed value radiobutton and type information into edit control. Accepted records have manually set Accepted label in Assignment (21.14) dialog. Good spectra are spectra appreciated by CheD HNMR expert. Select appropriate radiobutton to define, which records to export.



21.10 Export of peak table
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Fig. 21.10 Peak table exporting dialog

	

	Assigned peak table can be exported into other CheD’s field to create prediction platform (10.2), used for prediction of assignment.

	Dialog contains the fields to be exported to, and radiobutons for export mode selection.  Chemical shift, JJ coupling constants and Halfwidths are exported into real one dimensional array, assigned to atom field type (2.3) Expert conclusion (Accept/Reject mark in Assignment dialog (21.14) should be exported into Boolean type field. Expert comment (Comment in Assignment dialog) is exported into string type field. Only verified by expert records (Look up by expert checkmark in Assignment dialog) are exported if Checked by expert radiobutton is selected. Otherwise the records with exact automatical assignment are exported too.













21.11 Plot



	Along with a standard  CheD’s print(Ch. 9), executed by Print... command of pop-up menu (21.3), in HNMR expert exists a special  plot procedure. It is executed by �EMBED Paint.Picture��� command.  The arisen dialog Plot spectrum edition contains tools to select plot template, edit objects in template, and preview area.
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Fig. 21.11 Plot template definition

	Predefined template combobox contains the list of templates, first row of list being empty. Empty template corresponds to internal picture, which is used to arrange current plot. Internal picture is stored automatically and are loaded each time, dilalog is called. Internal picture can be saved as template. Click �EMBED Paint.Picture���  and type new name in Template name window to add internal picture as new template. �EMBED Paint.Picture��� command removes current template from the list. To save current template into list click �EMBED Paint.Picture��� button. Picture size spinning selectors define boundaries of plot on paper sheet. Select or type desired values.



	

	Each templates contains the number of objects shown in Object list. Each object has its own location on print area. Objects can be overlapped.  To remove object click Delete button. To resize object select it and press <Ctrl> key, the object  will have 8 holders on the borders and corners. Drag holders to resize object area, otherwise select new values on 4 spinning size selector. To append new object draw rectangle on preview area with left mouse button pressed. New graphic object (21.11.1) definition window will be arisen. To edit object (21.11.1) click Edit button.  Object Proprties window arisen contain parameters of object. 

�EMBED Paint.Picture���Fig. 21.12 Object's list



	

	To start plotting click Print button. OK button is active in CheD’s Edit mode. It saves all changes made in plot dialog. Copy button copies graphical plot into clipboard.



21.11.1 Append/Edit graphic object
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Fig. 21.13 List of possible objects

	To define new object draw rectangle on the preview area of Plot dialog  by left mouse button. New graphic object dialog contains the list of objects available. To edit object select it and click Edit button or click twice object area.  Object properties dialog will be arisen. It contains the list of objects available with the next items.













Structure (21.11.2).

1HNMR spetrum (21.11.3).

Text label (21.11.4) - contains the user’s text.

Primitive (21.11.5) - draws simple geometrical figures. 

Multiplet draw (21.11.6). 

Database field object (21.11.7). 

Picture (21.11.8) draws graphic format file. 

First-order predicted spectrum  (21.11.9) draws predicted simulated spectrum. 

Integral display (21.11.10)

Spectrum assignment - (21.11.11) draws assignment in table, structure, and on spectrum.

To delete object select it then click Delete button. Undelete command allows to restore deleted object.



21.11.2 Structure object properties

	The box contain parameters to arrange structure. To select parameter click it. BondLineWidth, PenWidth and EitherBondAmplitude are measured in inches. Cycle, Double and TripleBondLineDistance define distance between lines in bonds, and are measured in per cent relative to bond length. Bond angle is  measured in degrees. Colors are selected from the combobox arisen. Font parameter has record type menu and Windows Font definition dialog. To call menu click twice on parameter area. To call dialog click   �EMBED Paint.Picture���  button. Boolean parameter HasBorder parameters controls frame drawing for structure. Boolean IsTransparent parameter sets Structure object transparent/opaque. It is important when overlapped objects are drawn. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. Recommended values are shown on fig.
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Fig. 21.14 Structure object properties



























21.11.3 HNMR spectrum object properties
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Fig. 21.15 HNMR object propertis

	 The box contains parameters to arrange HNMR spectrum drawing. To select parameter click it. BorderPenWidth is measured ininches. Colors are selected from the combobox arisen. LeftPPm and RightPPM parameters define chemical shift range drawn, MaxIntensityPerCent and MinIntensityPerCent parameters define Y scale range. Boolean ShowScaleX and ShowScaleY parameters controls scale drawing. HasBorder parameters controls frame drawing for spectrum. Boolean IsTransparent parameter sets object transparent/opaque. It is important when overlapped objects are drawn. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. Recommended values are shown on fig.



21.11.4 Text object properties



�EMBED Paint.Picture���

Fig. 21.16 Text object properties

	The box contains parameters to arrange text drawing. To select parameter click it. Any text can be drawn, for select Text parameter and  click �EMBED Paint.Picture��� button. Type text in Lines text editor arisen. BorderPenWidth is measured in inches. Colors are selected from the combobox arisen. Font parameter has record type menu and Windows Font definition dialog. To call menu click twice on parameter area. To call dialog click   �EMBED Paint.Picture���  button. HasBorder parameters controls frame drawing. Boolean IsTransparent parameter sets Text object transparent/opaque. It is important when overlapped objects are drawn. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. Recommended values are shown on fig.



21.11.5 Primitive object properties



�EMBED Paint.Picture���Fig. 21.17 Primitive object properties

	The box contains parameters to arrange drawing of simple geometrical figures. To select parameter click it.  The figure is selected by Shape parameter. BorderPenWidth is measured in inches. Colors are selected from the combobox arisen. HasBorder parameters controls frame drawing. Boolean IsTransparent parameter sets Primitive object transparent/opaque. It is important when overlapped objects are drawn. ShapeBrush and ShapePen parameters have record type menu, which is called by double click on parameter. ShapeBrush menu contains two items - Color and Style. Former  defines color, later type of primitive figure filling. ShapePen parameters menu has also Mode and Width values. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. Recommended values are shown on fig. 



21.11.6 Multiplet object properties
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Fig. 21.18 Multiplet object properties

	The box contains parameters to arrange fragment of  HNMR spectrum. To select parameter click it. The spectrum object is selected by NMRSpectrum parameter. HzPerCm defines scaling in Hertz per centimeter. PPMStart defines beginning of spectrum. MaxIntensityPerCent and MinIntensityPercent parameters define vertical scaling.  ShowScaleHz controls drawing scale in Hertz and has the values: hsHide - do not show scale, hsShow - shows scale, and hsLabel - shows scale as label Hz/cm. Boolean ShowScalePPM controls scale in PPM drawing. BorderPenWidth parameter is measured in inches. Colors are selected from the combobox arisen. HasBorder parameters controls frame drawing. Boolean IsTransparent parameter sets Multiplet object transparent/opaque. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. Recommended values are shown on fig. 

21.11.7 Database field object properties

	

	The box contains parameters to arrange CheD’s field values drawing. To select parameter click it. Any field, except for some special fields such as Custom, OLE (2.3) etc. can be drawn, for click FieldName parameter and  select field in pop-down list arisen. 
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Fig. 21.19 Datadase field object properties

BorderPenWidth is measured in inches. Colors are selected from the combobox arisen. Font parameter has record type menu and Windows Font definition dialog. 

To call menu click twice on parameter area. To call dialog click   �EMBED Paint.Picture���  button. HasBorder parameters controls frame drawing. Boolean IsTransparent parameter sets object transparent/opaque. It is important when overlapped objects are drawn. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. XscaleAscended parameter is valid to draw arrays as XYdiagram 5.4.14) and means acsending mode of X axe. Recommended values are shown on fig.

21.11.8 Picture properties
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Fig. 21.20 Picture object properties

This object is used to insert picture stored in graphical format into plot. To insert picture click �EMBED Paint.Picture��� button of Picture parameter, and open file into Picture editor window arisen. Colors are selected from the combobox arisen. BorderPenWidth is measured in inches. HasBorder parameters controls frame drawing. Boolean IsTransparent parameter sets object frame transparent/opaque. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. Recommended values are shown on fig.



21.11.9 First order predicted spectrum properties



�EMBED Paint.Picture���Fig. 21.21 Predicted spectrum object properties

	This object is used to draw predicted spectrum along with HNMR spectrum (21.11.3). Independing from position on plot when initiated, this object is always drawn along with HNMR spectrum object. Boolean DisplayAssignment parameter turns On/Off assignment labels drawings for predicted peaks. DrawType parameter has two values - Column, and Overlapped. Former parameter means that predicted spectrum object is drawn below HNMR spectrum, later - spectra are overlapped. BorderPenWidth is measured in inches. Height means the height of object in inches. SpectrumColor is selected from the combobox arisen. Recommended values are shown on fig.



21.11.10 Integral display object properties
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Fig. 21.22 Integral object properties

This object is used to draw integrals for  HNMR spectrum object (22.11.3). Independing from position on plot when initiated, this object is always drawn along with HNMR spectrum object. Color is selected from the combobox arisen. DrawType parameter has two values - idSpectrum, and idBelow. IdSpectrum means usual integral curve drawing, idBelow means drawing integrals as vertical lines below spectrum. Height parameter defines height of lines in idBelow mode of integral drawing. Integral curve may be continous over the spectrum, or may be drawn for each peak. This is defined by boolean SingleLine parameter.  IntegralScale defines the height 1H integral. LinearCorrection is valid if SingleLine parameter is True. It means baseline correction to integral curve. NMRSpectrum parameter defines HNMR spectrum object, to draw integrals for.



22.11.11 Spectrum assignment object properties
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Fig. 21.23 Spectrum assignment object properties

This object is used to draw spectrum assignment. Assignment can be displayed at three objects - Structure, Spectrum, Table which are selected by AssignmentShow record type boolean parameter. Table position is defined in object initialization (21.11.1). Colors are selected from the combobox arisen. BorderPenWidth is measured in inches. ChemicalStructure parameter defines Structure (21.11.2) object. Font parameter has record type menu and Windows Font definition dialog. To call menu click twice on parameter area. To call dialog click   �EMBED Paint.Picture���  button. GraphAlign parameter has two values naAbsolute and naRelative, which control the object drawing when paper size definition by outer printing program. Relative value means that object will be rescaled in accordance with paper shift sizing. Absolute value mean, that object size will be unchanged upon scaling. HasBorder parameters controls frame drawing for the object. Boolean IsTransparent parameter sets object  frame transparent/opaque. NMRSpectrum parameter defines HNMR spectrum (21.11.3) object . Integral parameter defines Integral display (21.11.10) object  to draw integral. TableAlign parameter has two values - taAutoSize and taFontScale. Former means autoscaling of table to fill object’s frame, later - to rescale table according to selected fonts. TableType parameter has two values, ttPeaks and ttAtoms, which defines the order of columns in table. 

	Boolean record type parameter TableOptions arranges the table drawing and has the following items. True/False values define if item is to be appered in table drawing. The meaning of parameter is obvious from its name. To call items click twice on parameter.

tsAtomsGroup

tsAtomNumber

tsChemicalShift

tsMultiplicity

tsJJcoupling

tsComment

tsColDelimeter - column delimeter

tsRowDelimeter

tsHeader







21.
1
2 Database plot/picture export
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Fig. 21.24 Database plot/export dialog

	HNMR database can be plotted or exported into graphic files, starting from current position by �EMBED Paint.Picture��� button of command panel (21.4). Picture export/plotting dialog is arisen then. Radiobuttons Plot and Graphic Export define type of job. Click Internal picture rudiobutton, to plot/export picture using internal picture (21.11). Select radiobutton  Use predefined template and define template used for plot/export in Template name combobox. 

	For exporting, select text field used to name exported file, which will be named as <textfield>.extension, where extension accords with graphic format selected. Then show the folder, where files are to be stored. Select graphical format for exporting ,compression type and image size if necessary. 





21.13 Standard print



	Along with special Plotting (21.11) HNMR expert can print using  Standard Print (Ch. 9)  available in CheD.  Right button pop-up menu command Print options...  controls standard printing. The dialog contains radiobutton to select integrals printing, spectrum Info, taken from instrumental file. Usual integral calculations as sum of points or results of contour decomposition may be printed in integral label. Real or imaginary parts can be printed.
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Fig. 21.25 Standard print preparation dialog























21.14 Spectrum Interpretation dialog



	The dialog to assign spectra is called by �EMBED Paint.Picture��� button of command panel. To edit assignment CheD should be in Edit mode. The dialog consist of

 	Chemical Shift table (21.14.1)

	Predicted Chemical Shift table (21.14.2)

	JJ Coupling constants table (21.14.3) 

	Structure area with assigned atoms (21.14.4)

	Spectrum area with assigned peaks (21.14.5)

	Multiplets shown in the table are connected with assigned to its atom on structure, and grouped in multiplets peaks on spectrum by table cursor position, yellow tag on structure, and multiplet label at the top of spectrum. Any selection in table cause changes in selection on structure and spectra, and vice versa



21.14.1 Chemical Shift Table
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Fig. 21.26 Chemical shift table and command buttons

At the left top of Assignment dialog there is a command buttons and Chemical Shift table. The table contains Assignment, PPM, Multiplet, Integral and Comment columns. PPM and  Integral columns can not be edited manually. Integral is measured in absolute units and relative to 1H in parentheses. Symbols are used to define multiplets types (S-singlet, D-doublet , M-multiplet etc.). To convert  defined multiplet into nondefined (M) JJ coupling constants should be deleted from JJ Coupling constants (21.14.3)  table. To clear Assignment select multiplet then click column header. Assignment type label indicates type of assignment: no label with <+> sign means exactly assigned multiplet, �EMBED Paint.Picture��� label with <?> sign means ambigously assigned multiplet, <*> sign means that multiplet is not assigned to structure - it can be impurity, standard etc. If such peak has enough integral value, and it is out of predicted range such multiplet is labeled by �EMBED Paint.Picture��� label. Nonassigned multiplet has �EMBED Paint.Picture��� label. Comment column can be edited by clicking header.  Comment edition window will be arisen.  Look by expert checkbox ticking calls Expert’s name box.
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Fig. 21.27 Comment edition window

Peak type radiobutton selector defines the kind of multiplet - Signal, Solvent, Water or Impurity. Signal means that peak may be assigned to atom, usually it is used to reassign multiplet. List of  Solvent is activated if Solvent radiobutton is selected. List can be changed by direct  edition of anmrsolv.txt file, supplied with CheD. Select the solvent value. Hot key <s> is there to define multiplet as DMSO-D6. Water radiobutton or <w> hot key means residual water. While peak peaking HNMR expert automatically propose possible impurity, which is displayed in Text comment edit control. List of impurities is stored in anmrimp.txt file, supplied with CheD and can be edited directly. Comment may be used for combined assignment. For example, if multiplet is masked by water, it can be assigned and <water> text may be typed in Comment.

	Peak table command buttons.

�EMBED Paint.Picture��� - Undo.

�EMBED Paint.Picture��� - autoassigns spectra, all changes in peak table will be lost!

�EMBED Paint.Picture��� - removes multiplet from peak table

�EMBED Paint.Picture��� - removes peak assignment.



21.14.2 Predicted Chemical Shifts table
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Fig. 21.28 Predicted Chemical shift table

Predicted Chemical Shifts table is located under Chemical Shift (21.14.1) table. It contains the results of Chemical shift prediction (Ch. 10). Cursor displays the predicted properties for multiplet in Chemical Shift table. Sphere means maximal sphere available in teached file for selected atom. Result of prediction are in Value column. Dispersion, Min and Max (minimal , maximal values), No obs. (number of observations) columns display statistical properties of predicted chemical shift.



21.14.3 JJ coupling Constants table

	JJ coupling constants table is located under Predicted Chemical Shift (21.14.2) table in Assignment dialog. Interaction properties of selected multiplet, are shown in table. Table have two parts: multiplet description, and included peaks properties. Multiplet is described by its components, JJ coupling constant values, and resonansing peak assignment. Multiplet type may be simplified, if selected component of complex multiplet is removed from table by Assignment header clicking. For example DD with 9.06 and 2.79Hz constants can be turned into D with 9.06Hz constant if Assignment header is pressed on 2.79 row selected. 

Appropriate changes are executed in Chemical Shift table. If Assignment header is pressed on the sole component, multiplets is turned into M (undefined multiplet ) type. This procedure is often made manually when peak peaking procedure has defined multiplet type erroneously as T, DT, DDD etc. Successive selection of multiplet components followed by Assignment header pressing will replace defined multiplet into M.
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Fig. 21.29 JJ coupling constants table

Peaks part of table contains PPM, relative Intensity, Width and Integral distribution (Sum=1) for components of multiplet.















21.14.4 Structure area and atom assignment
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Fig. 21.30 Structure assignment

	Structure area is located at the right-top of Interpretation dialog.  Structure and atom assignment is shown there. For  HNMR spectrum, atom to which protons are connected is marked on structure. Different types of labels are used to assign atom. No label means exactly assigned atom, �EMBED Paint.Picture��� label - ambigously assigned, �EMBED Paint.Picture��� - nonassigned, and �EMBED Paint.Picture��� means that no multiplets is there in predicted range to assign to indicated atom. Selected atom is labeled by yellow label. To select atom click it. At the same time assigned to atom multiplet will be selected in Chemical shift (21.14.1) table, and Spectrum (21.14.5).  Assignment of multiplet is performed in Edit mode of CheD only. To assign multiplet exactly select it in table or structure, then click an atom with <Ctrl> key pressed. Otherwise click �EMBED Paint.Picture��� button then click an atom. To assign it ambigously press <Shift> key or �EMBED Paint.Picture���  button then click all atoms, to which multiplet could be assigned. Second click removes label. Exact reassignment cancel all ambigous assignment on atom. 



21.14.5 Spectrum area and multiplet assignment



	Spectrum area is located at the right-bottom of Interpretation dialog and contains tool for spectra examination, multiplets combining/splitting and spectrum simulation.

	Spectra examination tool include zoom, scroll, scaling, cursor and pointer box, integral and distance in Hertzs meter.

	To scroll spectrum in both direction drag mouse with left button pressed. 

	To zoom spectrum draw rectangle with <Ctrl> key and left mouse button pressed. The drawn rectangle will be resized to fill all spectrum area.  Click twice to restore boundaries. 

	Press <Shift + UpArrow> key to increase spectrum scaling twice.

	Press <Shift + DownArrow> key to reduce spectrum scaling twice.

	Click �EMBED Paint.Picture��� button to display high field region (<5ppm)

	Click �EMBED Paint.Picture��� button to display low field region (>5ppm)

	Click  left button at spectrum with <Ctrl> key pressed to set pointer (yellow triangle label)

	Move mouse and observe Integral and Hertz distance from pointer to mouse cursor position
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Fig. 21.31 Multiplet combining

	Hold for a moment mouse cursor just right from the peak to set red pointer at the peak. Read pointer position in pointer box.

	Multiplet edition commands are active only in CheD’s Edit mode.

	To select multiplet click the multiplet text label at the top of spectrum. At the same time selection will be performed at the Chemical shift table (21.14.1) and Structure (21.14.4). Selected label is turned into red. 

	To split selected multiplet click �EMBED Paint.Picture��� button.

	To combine multiplet click �EMBED Paint.Picture��� button (or  press and hold <+> key) then sequentially select peaks to be combined. The selected labels will be turned into green. Click the button one more or release <+> key then.  Two singlets (S)  are combined into doublet (D), three singlets (S) into triplet (T) etc. Two doublets (D) are combined into doublet of doublets (DD) etc. More than seven components are combined into multiplet (M). To convert  defined multiplet into nondefined (M) JJ coupling constants should be deleted from JJ Coupling constants (21.14.3) table.

	To append new singlet click �EMBED Paint.Picture��� button, and position vertical red label appeared near the peak maximum and click. Peak peaking is using contour decomposition method to find maximum. Some times false peak is labeled. A special decomposition (21.14.6) to combine multiplet  is recommended in such cases. It is executed by �EMBED Paint.Picture��� command.



21.14.6 Complex multiplet combining



	Sometimes, when maxima od peaks are masked due to ovelapping, broading or poor signal to noise ratio it  is difficult to combine multiplet. In such cases there is a special procedure to simulate multiplet, using Lorentz contour decomposition. Pick out multiplet and click �EMBED Paint.Picture��� button in Spectrum area (21.14.5) command panel.

	Dialog contains edit controls to define Multiplet type and initial values for decomposition - Chemical shift (multiplet center),  Halfwidth, and Coupling constants. Center of multiplet can be defined by first click at spectrum with <Ctrl> key pressed. Succesive clicks will change yellow pointer position, but do not change Chemical Shift edit control value. Move pointer to estimate initial values of coupling constants, using Distance from label(Hz) display. To make solution more stable coupling constants can be excluded from refinement by ticking of Refine checkbox. Calculated multiplet can replace existing one or cover it. In former case Automatically remove all overlapped peaks checkbox should be ticked. Click Calculate button to combine multiplet. 
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Fig. 21.32 Multiplet contour decomposition window











































21.14.7 Spectrum simulation 

	For checkboxes on Spectrum (21.14.5) tools panel of Interpretation dialog allows to simulate spectra using differnts methods.

Simulate for experimental - calculates spectrum using current record’s chemical shifts and JJ coupling constants.

Simulate for database - calculates spectrum using predicted chemical shifts and JJ coupling constants

Contours - shows Lorentz least squares contour decomposition for simulated spectrum

Hamiltonian solution - shows calculated by Hamiltonian diagonalization spectrum.	From current set of chemical shifts and JJ coupling values spin-spin Hamiltonian is created. Diagonalization of the Hamiltonians gives energy levels for spin-spin interaction. Eigenvectors obtained are used to calculate intensities of transitions between different levels. Intensities are smothed with Gauss or Lorenz contour and are displayed as spectrum. If a molecule has non-coupled fragments, calculations will be perfomed independently for each fragment. But each fragment can not contain more than 9 coupled nucleus. Natural abundance of isotopes is assumed for spectra simulation.

�Chapter 22. Files batch loader





	Sometimes it is necessary to enter lot of spectra, structures and other files into CheD database in one session. Ched has routine for batch loading of files referencing to its key field. The batch loader is active only if bload.dll is supplied with CheD, and is activated by Batch processing/Data import command of main menu Spectra item. Batch loader (22.1) dialog will be arisen then.



Note: Batch loader  is available only if bload.dll is installed in CheD! 





22.1 Batch loader dialog
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Fig. 22.1 Batch loader dialog

Batch loading is started from opening database for loading. Select  database from the list or find by pressing Browse button, then click Open button. Define  field with identification word (ID), used to find file to be loaded, in Key field list. Define directory to store unread files (unreadable or unfound by ID) in Bad files directory edit control, or find it by Browse button. Select mode of import by ticking appropriate check box - Apend non-existing ID to append database by new records; Overwrite non-empty data and Delete successfully read files. There several ways to retrieve file using ID key, which are defined by appropriate radiobutton. Exact matching compares ID and files exactly. Substring mode uses part of name for retrieving. Do not check mode is used for NMR FIDs loading only, where FID name is written inside FID. By this mode FID internal ID and file name are not compared. Only part of ID key is used to retrieve file if  Use ID only after /  or Remove spaces in ID check boxes are marked.  File name as ID check box  is used to load HNMR spectra by its filename. Files are scanned by their extensions, defined in File extensions... control. Dialog contains Report box for errors encountered while loading, and Save report... button to store report in text file (are not displayed on fig.)

	Several types of files may be loaded in batch mode:

a) HNMR FIDs (22.2)

b) mass spectra (22.2)

c) structures (22.3) from SDF multistructure file.

d) HPGL Hewlett-packard plot files

e) NMR expert list.



The type of file is searched by its extension, which is defined in File extension... edit control. If no extension is defined, program searches for standard file extension of selected type ( e.g. *.300 for Bruker-Aspect3000, *.sdf for SDF files).



Note: HNMR spectra loading is available only if FiDBruk.dll for HNMR spectra processing (Ch. 21)  is installed!





22.2 HNMR and mass-spectra loading

	To load HNMR spectra in batch mode.

1) Open CheD

2) Click Data Import command of Batch processing menu from main menu Spectra item, File batch loading (22.1)  dialog is arisen

3) Click �EMBED Paint.Picture��� button to browse database  or find it from the list

4) Click Open button

5) Select field with ID word from the list  Key field

6) Define directory to store unreadable file writing path to it in Bad files directory edit control or browsing by clicking �EMBED Paint.Picture��� button near

7) Define mode of loading by ticking of appropriate check box:

	a) Append spectra with unfound ID

	b) Overwrite non empty spectra by new ones

	c) Delete successfully read spectra

8) Select Exact or Substring mode of matching file to ID

9) Mark  Use ID only after/ and/or or Remove spaces in ID check boxes if necessary for file retrieving 

10) Mark Filename as ID check box to compare  spectrum file name with ID, otherwise internal FID’s name will be compared. In the last case program compare both FID names, if radiobutton Do not check is not marked. If the names are not equal, files are considered to have error. Tick Do not check box to not compare both names.

11) Click Bruker Aspect... button to load Bruker Aspect 2000/3000 files or

11’) Click  Bruker 500 MHz button to load Bruker Unix files

11”) Click  MS Nickolett button... to load Nickolett Instruments spectra files.
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Fig. 22.2 Field to be loaded definition

12) Select field to store NMR FID or MS spectrum and Date in Select field to save data dialog arisen. Click Import date check box to store date.

13) Select directory with spectra in File open dialog arisen then.

The loading process is displayed graphically, messages about unread files are written in Report box of  File Batch loader dialog. Report  can be saved into text file by clicking of Save report... button.





22.3 Loading structures from SDFile

To load structures from multistructure SDF file in batch mode:

1) Open CheD

2) Click Data Import command of Batch processing menu from main menu Spectra item, File batch loading (22.1) dialog is arisen

3) Click �EMBED Paint.Picture��� button to browse database  or find it from the list

4) Click Open button

5) Select field with ID word from the list  Key field

6) Define mode of loading by ticking of appropriate check box:

	a) Append structures with unfound ID

	b) Overwrite non empty structures by new ones

7) Select Exact or Substring mode of matching file to ID

9) Click SDF file ... button

10) Select SDF file in standard File Open dialog arisen.

The loading process is displayed graphically, messages about unread structures are written in Report box of  File Batch loader dialog. Report  can be saved into text file by clicking of Save report... button.


















Chapter 23. Chemical WEB server



	Chemical WEB server  is used to exposure chemical databases, made in CheD, via Internet. Two types of client access to databases are possible: HTML content and Active Content.

	The HTML content session is proceeded when client does not mark I'm using Internet Explorer 3.01 or higher... checkbox at the start session with Chemical Web Server. The session is default, and if WEB designer will remove checkbox from template List.htm only this session can be executed. During this session client receives only hypertext and pictures in JPEG format. It means, that almost any computer with different operational systems and Internet browsers can be used at client site. Contrary to Active Session, it is impossible to implement some kind of searches, sort found results, load Set, print, save chemical structures and spectra in application-readable formats. Net traffic is much more higher, than under data sending via Active Session.

	The Active session is implemented when client marks the checkbox I'm using Internet Explorer 3.01 or higher... at the start of the session with Chemical Web Server. The session is not default, and if WEB designer will remove checkbox from template List.htm, this type of session will be not accessible. Active session can be executed only if client has computer with Windows NT or Windows 95/98 operational systems, and Microsoft Internet Explorer  as browser. Active controls - Structure Editor and Database Browser will be installed at client places (see corresponding Help files). Current version of Active Controls has no Security Certificate, so Security options of Microsoft Internet Explorer has to be settled to Low or Medium prior first downloading of active controls.

	Active session enables ones to save data obtained in application-readable formats (SDF and JCAMP files), to load Set and make selection, to create query for structure/substructure search, to print and sort data. Also, different additional operations are available - spectra scrolling/zooming, get good quality Metafile Pictures, etc.

	Restriction, listed above, and fact, that client gets access to data in application-readable formats, makes Active Session convenient for Intranet, contrary to HTML content session.

	In both types of access, client can execute different kind of searches and performs manual selection of records found. As a final, it is possible to use custom-written DLL to continue session.

	

	23.1 Chemical WEB server Setup and Uninstall



	Chemical WEB server is used with Windows NT or Windows 95/98 platform. Microsoft WEB server is desirable, but another WEB servers, which support ISAPI DLL running, can be used.

To install WEB server run Setup.exe application from WebServ directory or click at button Internet when Autorun application is running. Two cases of setup continuation as possible.



1. Setup has detected Microsoft Web Server and the server has both READ and EXECUTE aliases, You can see next controls (fig. 23-1):

In the Computer Address edit control detected IP address of Your computer is shown. Sometimes autodetection impossible, in this case one should specify the IP address, for example 193.233.3.26. In the HTML templates installed, the dummy address 000.000.000.000 will be replaced with this address.

�

Fig. 23-1. Setup dialog if Microsoft WEB server was detected

	In the Company Name edit control it is necessary to define name of your company. The name will be displayed for WEB clients at each generated HTML page. In the HTML templates stroke #COMPANYNAME will be replaced with the content of edit control.

	Specify a directory, where application for Chemical WEB server administration will be inserted with auxiliary data In the Admininstrative Tools Directory group. Use �EMBED Paint.Picture��� button to browse through directories. If the directory does not exist, it will be created.

	In the Program Group edit control, one has to define name of program group, where shortcuts to application used (CWAdm, Uninstall) will be inserted. The group will be displayed when one clicks start/program button. If the group does not exist, it will be created.

	ISAPI DLL with HTML templates will be inserted into directory, to which WEB server gives permission EXECUTE. The directory should be selected in the Execute Directory listbox. External alias will be used to give access Your data via Internet. For example, if an EXECUTE directory has alias /SCRIPTS and You specify Computer Address (see above) as 193.233.3.26, the guest has to define entry point to Your Chemical WEB server as http://193.233.3.26/SCRIPTS/ChemWSer.dll/ListDBContent (the entry point may be defined at any HTML page).

	Active X controls, which are used in Active Content scenario also as Welcome.htm page, are copied into a directory, which has READ access for guests. One should select the directory in the Read Directory listbox.

	After selection will have been done, button Start Setup should be pressed.

2. Microsoft WEB is not found, or it has no directories either with EXECUTE or READ access. In this case the  dialog looks like:

�

Fig. 23-2. Setup dialog when Microsoft WEB server was not detected

	In this case one has to specify aliases of READ and EXECUTE directories, also as their location at computer in corresponding edit controls. Use �EMBED Paint.Picture��� buttons to browse these directories at local machine. Specified directories must exist at computer - otherwise Setup will not run. Pay special attention to the correspondence of external aliases and local directories - otherwise Chemical WEB server can not run!

	Meaning of another controls are the same, as it was described early.



	Uninstallation  program Uninstall.exe is copied to Admininstrative Tools Directory, which is defined by administrator of WEB server during setup. To uninstall ChemWSer, one has to run this program. Note, that all files, copied under installation, will be removed, even though they were changed after installation! Uninstall.exe application can not be removed and it should be deleted manually.



23.2 Administration of databases



	Application CWAdm.exe is used to administrate Chemical WEB server e.a. to hide/exposure of databases, to define session continuation  - enable/disable OK and Cancel buttons and corresponding calls to a custom DLL, OK page or Cancel page (fig.23-3).

�

Fig. 23-3. Database administration dialog

	Click button Exposure to show CheD database via Internet. Then it is necessary to browse through local machine to find database to be exposured. Remember, that database will be shown in List.htm only after re-loading ISAPI DLL ChemWSer.dll. To reload it, one should stops Web server and starts it again (version 3.xx Microsoft WEB server) or to reboot computer (4.xx version).

	To remove database from exposured list click Hide button. The button is active only if a database is selected in Listbox. To see changes reload ChemWSer.dll as it was described above.

	At right of the main application’s form the data specific for selected database are shown. These controls are active only if a database is selected in then Listbox. The data are varied from one database to another, for example one database has OK button name Buy and calls custom DLL, while another has no OK button.

	OK button name edit control is used to define caption of button with OK action. If the control is filled, the button with this caption is arisen either at ActiveBrowser.htm or DBNaviga.htm. If client clicks this button, then either custom DLL or OK.htm (depends upon value of OK response DLL edit control) will be executed. For empty value of control the button with OK action will not be shown.



	Cancel button name edit control is used to define caption of button with Cancel action. If the control is filled, the button with this caption is arisen either at ActiveBrowser.htm or DBNaviga.htm. If client clicks the button, Cancel.htm page will be shown. For empty value of control the button with Cancel action will not be shown.

	OK response DLL edit control is used to define DLL, which will be loaded and executed when client clicks at OK button. The edit control is enabled only if content of OK button name edit control is not empty. Take into account, that Administrator application automatically checks for method OKResponse, which must be exported by DLL. If such method is absent, the Administrator returns to this edit control and asks to redefine dll. Elliptic (...) button can be used for browsing.

	Fields to export in DLL listbox shows field’s names for selected database, the data from which being saved in the file prior custom DLL calling. The order of the fields corresponds to the order of data storing, it can be changed with Up or Down buttons at right side. To add new field click New Field button. If CheD is installed at this computer, it will be executed and will return list of fields, which can be exposured. Otherwise, administrator of WEB server has to keypunch field name. Don’t make a mistake - data for the erroneous field name will not be saved in file!

	To remove a field from storing in file select it then click at  Delete Field button.







23.3 Chemical WEB server session



	23.3.1 Scenario



	Scenario of ChemicalWeb server:  list of databases exposured is shown to client(List.htm) at the first. After selection of the database desirable and kind of session - HTML or Active list of searchable fields is shown to client (Fields.htm). One can select a database field to search or retrieve all data. Then data is presented to client (ActiveBrowser.htm or DBNaviga.htm). The manual selection is possible at this stage. Session may continue more - with OK button or Cancel button or custom DLL. - depends upon selected database settings during administration.

�

Fig. 23-4. Chemical WEB session scenario diagram

The WEB session is based upon dynamic generation of HTML pages. The HTML templates are used as predefined data for WEB page generation. Owner of WEB server site can insert different changes in the templates - new hyperlinks, images, effects, controls, etc. But each page contains reserved keywords and/or command sequence, which has to be stored. They are discussed for each page separately.

At this map order of execution HTML templates is shown. Red color boundaries - main sequence of execution - it is impossible to change it. Execution must start from List.htm, then jumps (directly or undirectly) to Fields.htm, then to either ActiveBrowser.htm or DBNaviga.htm - it depends upon what kind of session - Active or HTML is used. It is impossible to change the sequence - for example, if page Fields.htm will be called without prior reference to List.htm, exception will take place. Black color boundaries - optional pages - it  depends upon client request. And pages with blue boundaries might not be shown to clients - it depends upon server options. Yellow-filled pages are executed only when Active session is running, Green-filled pages - only during HTML session. White-filled pages can be executed during both sessions.



Owner of WEB server can change page content, insert bitmaps and hyperlinks, additional data and references. But a page may contain reserved keywords and some text sequence, which must be stored! See description of pages for details:

Welcome.htm.

List.htm.

IE.htm.

Password.htm.

BadExportPassword.htm.

BadOpenPassword.htm.

Fields.htm.

AXStrCnt.htm.

QueryStr.htm.

QueryBF.htm.

QueryBol.htm.

QueryCal.htm.

QueryDat.htm.

QueryLst.htm.

QueryNum.htm.

QueryTxt.htm.

ActiveBrowser.htm.

DBNaviga.htm.

OK.htm.

Cancel.htm.

�Chapter 24. Multicondional structure search



	The Structure Selection/Compound selection command of main menu Process structures item contains procedure to execute combined structural search in database. The menu item is active if compsel.dll is installed in CheD only. Several structural limitations may be posed simultaneously when searching, such as present/absent substructures, topological properties, presence of elements or group elements. Search is executed in AND mode, ea. each condition posed should be fulfilled to retrieve record. The result of search is bookmarked records in open database.

	Normally compsel.dll is supplied with CheD and is installed by its Setup.

	24.1 Setting task for search

	To set task for multiconditional structure search:

1. Execute Compound selection command of Structure selection submenu in Process structures item of main menu.

2. Select batch file with *.ssf extension in standard File Open dialog succeeded. Type new file name if such file is absent,  it will be created. 

3. Set task for search in  multitab dialog Chemical structure selection arisen then.



	24.2 Chemical structure selection dialog

�

Fig. 24-1. Structure selection multitab dialog

Multitab structure selection dialog consist of the next pages:

Manipulation

Elements

Topology

Structural fragments (absent) - defines the upper limits for number of chemical fragments, 0-if absent.

Structural fragments (present)

Manipulation page contains two buttons:

	Scan database - start searching resulting in bookmarked records

	Save conditions as - File Save dialog will be arisen to save current  task into *.ssf file. It may be open then to restore search conditions.



	24.3 Elements page



	This dialog is used to pose restriction on Element composition and Molecular weight in multiconditional search  and consist of the next items:

Elements table - contains limit controls for particular element or atom substitutor.

	X - halide atoms: F, Cl ,Br, I, At.

	M - metal atoms: Li, Be ,Na, Mg, Al, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, 	Rb, Sr, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, In, Sn, Cs, Ba, La, Ce, Pr, Nd, Pm, 	Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg, Tl, Pb, Bi, 	Fr, Ra, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, Lr.

	Q - hetero atoms: N, O, Si, P, S, Ge, As, Se, Sb, Te, Po

�	Lt - light metals: Li, Be, Na, Mg, Al, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, 	Rb, Sr

	Hv - heavy metals:  Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, In, Sn, Cs, Ba, La, Ce, 	Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Re, Os, Ir, Pt, Au, 	Hg, Tl, Pb, Bi, Fr, Ra, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, Lr

�

Fig. 24-2. Definition of elements restrictions





Molecular weight restriction edit controls.

N + O - sum of oxygen and nitrogen atoms limits

Cl + Br - sum of chlorine and bromide atoms limits













	





24.4 Topology page



�

Fig. 24-3. Definition of topology restrictions

	This dialog is used to pose topological restriction on multiconditional search  and consist of the next items:

Number of rings - enter limits for number of cycles in molecule

Number of aromatic rings- the same for aromatic rings

No. of asymmetric centers - enter number of chiral centers in molecule.

	The next group defines condition for structural search:

Unconnected atoms radiobuttons, influences for example  on halide salts	

	Do not take care - unconnected atoms are not taken into consideration 

	Must present

	Must absent

Atomic charges radiobuttons

	Do not take care - atomic charges are not taken into consideration.

	Must present

	Must absent

�
	24.5 Fragments page

�

Fig. 24-4. Definition of fragment restrictions

	The page is used to set restriction on presence/absence of fragments  and for definition of  upper limit of their number in molecule.  Several records, containing structural fragments can be stored and used for search in AND combination. The dialog consist of three buttons to edit fragment:

New - click to draw fragment, Structure Editor will be arisen.

Delete - remove current fragment from search conditions.

Edit - edit current fragment, Structure Editor being arisen.

	Besides, there is spinning selector of fragment - Record number. Click selector or type number to select fragment.

	Structural fragments (absent) dialog have another spinning selector, which is omitted in Structural fragment (present) window - Max. number of groups. This control sets upper limit for number of fragments defined, present in one molecule (e.g. not more than 3 nitrogroups). 0 -means absence of given fragment.







�Appendix A. Files description



	1. SDF file



An SDF (structure-data) file contains the structural information and associated data items for one or more compounds. It has the next block structure:

[MOLfile]

[Data Header]

[Data]

[Blank line]

$$$$



A [MOLfile] block has the MOLfile structure format.

A [Data Header] (one line) precedes each item of data, starts with a greater than (>) sign and contains at least one of the following:



	a) The field name enclosed in angle brackets, e.g. <melting point>.

	b) The field number , Dtn, where n represents the number assigned to the field in the database.

	c) Optional information



A [Data] value may extend over multiple lines containing up to 200 character each.

A [Blank line] terminates each data item

A line with four dollar signs ($$$$) terminates each complete data block describing a compound.



Reference: 3.A.Dalby, J.G.Nourse, W.D.Hounshell, A.K.I.Gushurst, D.L.Grier, B.A.Leland, J.Laufer. Description of Several Chemical Structure File Formats Used by Computer Programs Developed at Molecular Design Limited. J.Chem.Inf.Comp.Sci., v.32, N3, 244-255 (1992)



	2. JCAMP-LINK file



JCAMP is standard Spectral and Structure exchange ASCII format. JCAMP-LINK has multiple block structure and may consist of the next blocks:



CHEMICAL STRUCTURE	JCAMP-CS Chemical structure.

INFRARED SPECTRUM	JCAMP-DX Infrared spectrum.

MASS SPECTRUM		JCAMP-DX Mass spectrum.

NMR PEAK TABLE		JCAMP-DX NMR spectrum.

...............................

CREATED BY USER		Block created by user.



Major requirements for LINK files are:

1. JCAMP file must be LINK type. It is necessary to put header, where total number of blocks (##BLOCKS=AFFN) and LINK type (##DATA_TYPE = LINK) must be defined. The file is started from ##TITLE label.

2. Both structures and corresponding spectra must be inserted into a single JCAMP file. Total number of blocks with structures must be equal to total number of blocks with spectra. A group of connected blocks is a record.

3. Each block must be started from ##TITLE label and must be terminated by ##END label. Block with structure must have ##TITLE = CHEMICAL STRUCTURE label. Only data with spectra under interest must be inserted in  JCAMP file (example: a single JCAMP file can't contain data both NMR and IR spectra).



4. Blocks with structures must have label ##BLOCK_ID=. Blocks with spectra ##CROSS_REFERENCE=<string>:BLOCK_ID=<AFFN>, where AFFN must point the corresponding structure block.

5. The order of block insertion into JCAMP file have no meaning. Example: it is possible to put all blocks with structures first and than blocks with spectra or back. Or, block with spectra may followed by the block with corresponding structure, etc.

6. Maximal 16.000 records (32.000 blocks) can be read from a single JCAMP file.



7. It is impossible to guarantee, that chemical structures with stereobonds will be read correctly each time (it is absent an unique representation between Z-coordinates, used in JCAMP-CS and stereobonds, used in the program).

8. The intensities in a JCAMP file must be stored in FIX LENGTH form or PAC form. The current program version don't understand DIFDUP form!

REFERENCE:

	 1. J.Gasteiger, B.M.P.Hendricks, P.Hoever, C.Jochum, H.Somberg. 'JCAMP-CS: A Standard Exchange Format for Chemical Structure Information in Computer-Readable Form' - Applied Spectroscopy (1991), v. 54, no.1, pp. 4-11. 



 2. Robert S.McDonald, Paul A.Wilks, JR. "JCAMP-DX: A Standard Form for Exchange of Infrared Spectra in Computer Readable Form"; Applied Spectrosc.; (1988), v.42, N1, pp.151-162.

	3. Antony N.Davies, Peter Lampen 'JCAMP-DX for NMR', ISAS, Institute fur Spektrochemie, Postfach 10-13-52, 4600 Dortmund 1, Germany - Preprint 3 July 1992.

	4. P.Lampen JCAMP-MASS Draft Version (Institute fur Spectrochemie und angewandte Spektroskopie (ISAS), Bunsen-Kirchhoff-Str. 11, 4600 Dortmund 1, Germany).





	3. View form file



	The View form file contains View form in text mode obtained by Export of View form command. It may be imported by Import View form command to restore it. View form file has default extension *.vfm, which can be changed in Options/Default extensions tab.



	4. Table form file



	The Table form file contains Table form in text mode obtained by Export of Table form command. It may be imported by Importing Table form command to restore it. Table form file has default extension *.vtb, which can be changed in Options/Default extensions tab.



	5. Print template file



	The Print template file contains Print template in text mode obtained by Export of Print template command. It may be imported by Import of Print template command to restore it. Print template file has default extension *.ptp, which can be changed in Options/Default extensions tab.



	6. Set file



	The text Set file contains the string with values of some field written by Export of Set, by any other program or typed manually. Set file has default extension *.lst, which can be changed in Options/Default extensions tab. 

	Below there is the fragment of Set file with the Chemical names. 

BENZENESULFONAMIDE, 4-AMINO- 

CINNAMIC ACID 

ANTHRAQUINONE, 1-AMINO- 

BUTYROLACTONE 

2-PROPANAMINE,2-METHYL 

2-BUTENOIC ACID, METHYL ESTER, (-E) 

4-PYRIDINECARBOXALDEHYDE 

BENZENETHIOL 

...



	7. ASCII spectrum file



	This file contain two dimensional array (e.g. spectrum) obtained by CheD's saving functions or by any other way in format shown below as example: 

400          0.154752 

404          0.154039 

408          0.153140 

412          0.153667 

416          0.153202 

420          0.154752 

424          0.157046 

428          0.157480 

432          0.159030 

436          0.159650 

... 

	First column means X array, second - Y, the number of <Space> symbols in string has no meaning. Each string is finished by <CR-LF> symbol.



	8. JCAMP-IR format dictionary



Label			Type	Possible value [units]

______________________________________________________



+   ##TITLE		Text

+/- ##JCAMP-DX=	String	4.24

+   ##DATA_TYPE=	String	INFRARED SPECTRUM

+   ##ORIGIN=		Text

+/- ##OWNER=		Text	COPYRIGHT (C) <year> by<name>

+/- ##DATA=		String	<yy/mm/dd>

+/- ##CLASS=		String	Method of sample preparation

-    ##SOURCE 

        REFERENCE=	Text

+   ##SPECTROMETER/

         DATASYSTEM=	Text

+/- ##NAMES=		Text

+/- ##MOLFORM=		String

+/- ##MW=		AFFN	[amu]

+   ##.RETENTION_TIME=	AFFN	[s]

+   ##XUNITS=		String	1/CM



+   ##YUNITS=		String	ABSORBANCE or TRANSMITTANCE

+/- ##MAXX=		AFFN	[maximal actual wavenumber]

+/- ##MINX=		AFFN	[minimal actual wavenumber]

+/- ##MAXY=		AFFN	[maximal actual intensity]

+/- ##MINX=		AFFN	[minimal actual intensity]

+   ##FIRSTX=		AFFN	[1/cm]

+   ##LASTX=		AFFN	[1/cm]

+   ##XFACTOR		AFFN	[Scale on wavenumber]

+   ##YFACTOR		AFFN	[Scale on intensity]

+   ##NPOINTS		AFFN

+   ##XYPOINTS=	      AFFN,AFFN	[XUNITS,YUNITS1,..YUNITSn]



     ##END=                                                                                     	

+	-data are used directly in records

+/-	-data are generated by Export, but haven't affect upon Import.

-	-data are not used by the current program version.







	9. JCAMP-MS format dictionary



Label			Type		Possible value [units]

_________________________________________________________________



+   ##TITLE		Text

+/- ##JCAMP-DX=		String	5.00

+   ##DATA_TYPE=		String	MASS SPECTRUM

+   ##ORIGIN=		Text

+/- ##OWNER=		Text	COPYRIGHT (C) <year> by <name>

+/- ##DATA=		String	<yy/mm/dd>

-    ##SOURCE

       REFERENCE=		Text

+   ##SPECTROMETER/

        DATASYSTEM=	Text

+/- ##INSTRUMENTAL

          PARAMETERS=	Text	LOW RESOLUTION

+   ##NAMES=		Text

+/- ##MOLFORM=		String

+/- ##MW=		AFFN	[amu]

-   ##DATA_PROCESSING=	Text	AVERAGE or BACKGROUND SUBTRACTION



+   ##.IONIZATION_MODE=	String	EI+

+/- ##.INLET=		String	DIRECT or GC

-   ##.SCAN_RANGE=   AFFN,AFFN	[m/z]

-   ##.SCAN_RATE=		AFFN	[s/decade]

+   ##.RETENTION_TIME=	AFFN	[s]

-   ##.TOTAL_ION_CURRENT=AFFN	[ARBITRARY UNITS]

+   ##.ELECTRON ENERGY=	AFFN	[eV]

-   ##.ACCELERATING

       VOLTAGE=		AFFN	[V]

+/- ##.BASE_PEAK=	AFFN	[m/z]

+/- ##.BASE_PEAK

        INTENSITY=		AFFN	[counts] or [V]

-   ##.INLET

       TEMPERATURE=	AFFN	[degrees C]



-   ##.SOURCE

        TEMPERATURE=	AFFN	[degrees C]

+   ##XUNITS=		String	m/z

+   ##YUNITS=		String	RELATIVE ABUNDANCE

+   ##NPOINTS		AFFN

+   ##XYPOINTS=	      AFFN,AFFN	[XUNITS,YUNITS]

     ##END=                                                                          	

+	-data are used directly in records

+/-	-data are generated by Export, but haven't affect upon Import.

-	-data are not used by the current program version.
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