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INTRODUCTION 
 
One longstanding feature of Blaise is the very tight integration between code, presentation and data 
storage: what you code is what you see, and what you see is what’s stored in the database.  The 
descriptive nature of Blaise datamodels also provides a framework for the Blaise selective checking 
mechanism, which is generally regarded as one of the strengths of the Blaise system.   
 
However, these advantages come with two significant potential pitfalls.  First is that Blaise datamodels 
require fixed arrays.  This requirement is fine to a point, and accommodates many surveys, but can be 
problematic when arrays are nested or combined.  Take the simple example in Listing 1, in which a list of 
persons are each asked about a list of cars: 
 
Listing 1. Collecting Data about Persons and their Cars 
DATAMODEL CarPeople 
 
  BLOCK BCars 
    FIELDS 
      MakeModel "What's the make and the model of the car?": STRING[20], EMPTY 
      LikeIt "Did you like this car": (Yes, No, SoSo) 
    RULES 
      MakeModel 
      IF MakeModel <> EMPTY THEN 
        LikeIt 
      ENDIF 
  ENDBLOCK {BCars} 
 
  BLOCK BPerson 
    LOCALS 
      J: INTEGER 
 
    FIELDS 
      FirstName "First Name": STRING[20], EMPTY 
      LastName  "Last Name" : STRING[30] 
      Cars: ARRAY[1..500] OF BCars 
 
    RULES 
      FirstName 
      IF FirstName <> EMPTY THEN 
        LastName 
        FOR J:= 1 TO 500 DO 
          IF J=1 OR Cars[J-1].MakeModel <> EMPTY THEN 
            Cars[J] 
          ENDIF 
        ENDDO 
      ENDIF 
  ENDBLOCK {BPerson} 
 
  LOCALS 
    I: INTEGER 
 
  FIELDS 
    Person: ARRAY[1..500] OF BPerson 
 
  RULES 
    FOR I:=1 TO 500 DO 
      IF I = 1 OR Person[I-1].FirstName <> EMPTY THEN 
        Person[I] 
      ENDIF 
    ENDDO 
ENDMODEL {CarPeople} 

 
 
When prepared, this datamodel will yield an error (“The maximum number of allowed pages has been 
reached”), and the normal course of action is to compromise on the size of the arrays until it prepares 
successfully.  This is just one example, created to trigger this error, but we regularly run into similar 
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problems in large establishment surveys with hundreds of observations nested at multiple levels, and even 
in complex household studies, particularly those that track populations and rostered information over 
time. 
 
The second potential pitfall is the datamodel-wide scope of the selective checking mechanism itself, 
which checks the entire datamodel at each opportunity, including checks and downstream computations 
that may not be intended.  When the interviewer leaves the first field in a ten-item datamodel, Blaise 
checks and potentially performs computations after the tenth item as well.  This leads to awkward 
IF…THEN blocks to “protect” code from running before the programmer intended it, and may lead to 
dangerous uses of the powerful KEEP statement. 
 
 
NEW CAPABILITIES 
 
Blaise 4.8 introduced a powerful new capability: the Blaise DEP may shell out to other programs, which 
can perform additional computations, and even write directly to the record in memory from outside the 
DEP.  Because Manipula has so many broad uses within the Blaise system, we focus in this paper on the 
use of external Manipula procedures running outside the DEP.  However, any executable recognized on 
your system will run in the same fashion. 
 
External programs may be associated with several different actions in the DEP, such as a button press or a 
category selection.  Buttons on a panel may become visible or active based on conditional logic using the 
interview data.  Figure 1 shows one simple method: open Project->Datamodel Properties, select the type, 
and click the Event button to specify the program and procedure name – in this case, we will run the 
Manipula setup CarPeople and start at the procedure named StartCarsProc. 
 

 
Figure 1.  Associating an external program with a field type. 

 
DISTRIBUTED DATAMODELS 
 
One of the immediate impacts of this new capability is the ability to accommodate large datamodels, in a 
way that resembles traditional relational database operations.  Returning to the example above, the natural 
way to model this data is to have one table for persons having a one-to-many relationship with a table 
storing information about each car that a person owns.  We can now collect store these data using two 
datamodels and use Manipula to move between them.  The People datamodel has a table with one row per 
person: 
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Listing 2: People datamodel 
DATAMODEL People 
  PRIMARY 
    CaseNumber 
 
  TYPE 
    TFirstName = STRING[20] 
    TLastName  = STRING[30] 
    TString1   = STRING[1], EMPTY 
 
  FIELDS 
    CaseNumber: 1..1000 
    CurrentPersonID: 1..500 
 
  TABLE BAllPeople 
    LOCALS 
      I: INTEGER 
 
    BLOCK BPerson 
      FIELDS 
        PersonID: 1..500 
        FirstName "First Name": TFirstName, EMPTY 
        LastName  "Last Name" : TLastName 
        AddCars   "Press Enter to add cars for ^FirstName ^LastName ": TString1, EMPTY 
 
      RULES 
        PersonID:= I 
        PersonID.SHOW 
        FirstName 
        IF FirstName <> EMPTY THEN 
          LastName 
          AddCars 
        ENDIF 
    ENDBLOCK {BPerson} 
 
    FIELDS 
      Person: ARRAY[1..500] OF BPerson 
 
    RULES 
      FOR I:=1 TO 500 DO 
        IF I = 1 OR Person[I-1].FirstName <> EMPTY THEN 
          CurrentPersonID:= I 
          Person[I] 
        ENDIF 
      ENDDO 
  ENDTABLE {BAllPeople} 
 
  FIELDS 
    AllPeople: BAllPeople 
 
 
The AddCars column in the person table uses the TString1 format above to call Manipula (recall that the method 
name is StartCarsProc): 
 
Listing 3. CarPeople Maniplus Setup. 
 
PROCESS CarPeople 
 
USES 
  People 
  Cars 
 
UPDATEFILE 
  CarsData: Cars ('Cars', BLAISE) 
 
TEMPORARYFILE PeopleInMemory: People 
  SETTINGS 
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    INTERCHANGE = SHARED 
    CONNECT = NO 
    CHECKRULES = YES 
 
AUXFIELDS 
  Rslt: INTEGER 
  AuxStrPeopleCaseID, AuxStrCurrPersID: STRING[4] 
 
PROCEDURE StartCarsProc 
  IF (ROUTERSTATUS= BLRSPOSTEDIT) THEN 
    AuxStrPeopleCaseID:= STR(PeopleInMemory.CaseNumber) 
    AuxStrCurrPersID:= STR(PeopleInMemory.CurrentPersonID-1) 
    Rslt:= CarsData.EDIT('/G /K'+ AuxStrPeopleCaseID + ';' + AuxStrCurrPersID + ' /X') 
  ENDIF 
ENDPROCEDURE {StartCarsProc} 
 
Note that the current record in memory is designated PeopleInMemory and uses the INTERCHANGE = 
SHARED keyword to enable writing from Manipula and subsequent datamodels.  The one-to-many 
relationship between People and Cars is implemented by constructing the Cars key using the case ID from 
People plus the ID of the current person and calling the Cars datamodel to collect make/model and 
consumer attitude: 
 

   
Figure 2.  Calling the Cars datamodel while the People datamodel is active. 

 
Note in the title bar on the left that the People datamodel is running to collect a table of persons. Pressing 
enter in the AddCars column goes through Manipula and presents the Cars datamodel on the right.  
Pressing Enter in on a blank line will return to the People datamodel to collect the next person and his or 
her Cars.  For this example, we preloaded records in the databases, but this is normally implemented 
using one or more foreign keys.  Many-to-many relationships may use a separate datamodel to store the 
linkages and other attributes of the relationship.  There is no logical limit to the number of datamodels or 
Manipula setups that may be invoked. 
 
The ability to extend Blaise capabilities at run-time offers significant advantages.  Of course, once 
Manipula has started, one can show dialogs, open additional datamodels, or perform computations 
involving any number of databases – including the one currently opened by the original datamodel.  Of 
particular importance is that Manipula code called in this way can write directly to the DEP record in 
memory.  This has significant impact for large or complex surveys that threaten to exceed the storage 
capabilities of a single datamodel, or have complex navigation requirements.  Some examples of activities 
that may run while the DEP is active include: 
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• Sampling units for subsequent interviewing in the DEP 
• Various lookup activities, with outcomes stored in the current record in memory 
• Roster management for lists currently in use in the DEP, including add-delete-update operations 

 
NAVIGATION 
 
Navigation generally poses challenges in large instruments.  To facilitate non-linear navigation, such as 
moving back to a specific field, developers often resort to techniques such as emptying a field on or near 
the destination.  The next time the selective checking mechanism fires, the interviewer will be taken back 
to that now-empty field.  This solution requires that the field not have the EMPTY attribute and that the 
programmer be very careful to avoid unintended navigation.  In Blaise 4.8 developers may use the 
SETACTIVEFIELD keyword to send the interviewer to any location in the current record, regardless of 
whether the field is required or whether there is indeed data in the field. 
 
This capability is extraordinarily powerful when combined with the ability to distribute data among 
different datamodels.  In the simple example above, at the end of adding cars for one person, you 
automatically return to the People datamodel, because that’s where you left off. In a more elaborate 
example you could more actively determine where to ‘put the cursor’ by using the keyword 
SETACTIVEFIELD to return control to the original datamodel and continue data collection using the 
DEP.  ACTIVEFIELD is the corresponding property, so programmers can save the active field at any 
point and return to it later on.  The related keywords ACTIVEPARALLEL and SETACTIVEPARALLEL 
are also very useful; one can interrupt the current processing using a parallel block, shell out to Manipula 
to perform other activities, and then return to the parallel block or to the original datamodel. 
 
CASE STUDY 
 
There are many potential uses for these capabilities.  We show here a specific example of a last-minute 
requirement that would have been difficult or impossible to implement within a single datamodel. 
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The National Hospital Care Study is a large and complex study, one portion of which requires data 
collectors to abstract medical records from hospitals.  The data collection begins with a hospital level 
induction instrument, which collects general information and enumerates ambulatory units (AUs).  The 
system then creates a case for each AU and the data collector opens the AU instrument.  The AU 
instrument samples patient visits to that AU during a reference period and collects data onto a Patient 
Record Form for that visit; the PRF has many individual parts, as shown here:  
 

 
Figure 3. The main Patient Record Form screen in the AU instrument. 

 
In Figure 3, a single PRF is collected using multiple tabs.  Data collectors may use buttons 1-7 on the 
panel to move through collected PRFs as well as to add, delete or edit a PRF. 
 
In order to increase the number of cases meeting a specific condition, late in the development cycle the 
client provided sample specifications that allowed us to create an external file of hospital visit data as 
reported on a specific claims form called the UB04. Unfortunately, the external UB04 data was at the 
hospital level, not the AU level.  We added a button – number 8, above – to enable interviewers to 
examine the external file, sort it as necessary, add comments or a disposition if appropriate, and select a 
UB04 which is then written back to the current PRF record in memory. 
 
Figure 4 shows the screen after pressing the “8 – UB04 List” button.  We have called a Manipula setup 
which reads in the external data and presents it to the data collector.  Notice that the first record displays a 
disposition (“Incomp”), and the data collector is entering a comment on the second record.  When the data 
collector then pressed the “Move Case to PRF” button on the third record, the data were written to the 
PRF record as shown in Figure 5. 
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Figure 4.  Updating disposition and adding comments in the external file. 

 
Figure 5. Data from external file written back to DEP record in memory. 

In this case, when we copy UB04 data to the Blaise record in memory, we also indicate this on the 
external file, as shown by the Blaise case number in the rightmost column in Figure 6. 
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Figure 6.  Storing the Blaise case ID on the external file. 

 
The details of the NHCS are considerably more complex, and attempting to build this capability purely 
within the DEP would have been extremely challenging.  The techniques added in Blaise 4.8 and 
described here allowed us to implement this solution within the project schedule. 
 
SUMMARY 
 
Blaise 4.8 allows developers to move within and between datamodels during data collection, organizing 
data into entities most appropriate for their projects.  The full range of Manipula functionality is available 
at run-time during DEP.  This movement can be interviewer-initiated through use of a button or question 
response, or can be initiated through code.  The power of this technique has broad application across our 
most complex surveys. 
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	I. INTRODUCTION
	As one moves from Blaise 4 to Blaise 5 you see dramatic changes and none more so than in the Blaise Control Centre.  The Blaise 5 Control Centre provides a development environment that dynamically integrates design elements with the application code. ...
	 The Source Editor is used to author and maintain the application code.
	 The Resource Editor allows for the customization of graphical elements such as fonts, texts, media, and most importantly Templates and Resource Sets which are all contained in the Resource Database.
	 The Layout Designer integrates the application code with the design elements of the Resource Database.
	The layout of each question in a questionnaire is made up of one or more Templates.  Templates are constructed from elements such as Grids, Panels, Data Values and Response Values, to get the desired question display. Blaise 5 provides a set of predef...
	A Resource Set is a user defined collection of graphical elements and Templates that are used to create standard layouts within an organization. Resource Sets can be defined to provide baseline support for related categories of surveys, e.g. device ty...
	The combination of the application code for a survey and a given Resource Set comprise a Layout Set. In this manner, a single survey’s application code can be combined with one or several Resource Sets (e.g., one for a web browser and one for an iPad).
	This new feature within Blaise 5, the separation of the survey application code from the presentation and formatting specification, provides new flexibility for deploying a survey for use by different devices and modes with minimum recoding and ease o...
	III. CONVERSION FROM BLAISE 4 TO BLAISE 5
	The application we chose to convert was a multimodal (CATI/CAWI), household survey. We concentrated on the CAWI modifications necessary to produce a working Blaise 5 application since the target platform was the web.
	A. General Steps

	The Blaise 4 to 5 Source Converter tool was the starting point for the code conversion of our application. All that was needed were a few simple parameters entered into the Blaise 4 to 5 Converter dialog, Figure 1
	.
	Figure 1
	For the ‘File name:’ we chose to use the .bpf although we could have used the .bla. In the ‘Source search path:’ we selected folders containing include files, type libraries, procedures and configuration files.
	The converter will then make the changes necessary to run the application under Blaise 5.  We found that some Blaise 4 keywords such as NEWPAGE, NEWLINE and NEWCOLUMN were commented out in the new Blaise 5 code and identified as such in the Output of ...
	Figure 2
	Our application used prepare directives, $MESSAGE, $IFDEF, $IFNDEF, $ELSE and $ENDIF, to distinguish between CATI and CAWI code and these directives were converted. In addition the conditional define from the Blaise 4 Project Options was carried over ...
	B. Lessons Learned
	Once the conversion process was completed we had a Blaise 5 program that could have run without further intervention. However, after preparing the application in Blaise 5, we found that a number of warning messages were generated reflecting the keywor...
	Figure 3
	The warning messages, as shown in Figure 3, for items such as the Layout and alien procedures and their calls can be removed. Be aware that removing items that cause warning messages is an iterative process. If you prefer a cleaner set of code, we rec...


	IV. SUBSEQUENT MODIFICATIONS
	During conversion   Blaise 5 will assign a layout to each question based on the Modelib. It will also use defaults for the number of items on a page, the number of displayed columns for a response, style settings, master page and Resource Set.
	The remainder of this section will describe some of the subsequent modification we made to our application.
	A. Layouts
	Blaise 5 provides the flexibility to create customized views through the use of layout instructions which Blaise 4 did not offer.
	After running the application, as it was initially converted, we noted a number of different field layouts we needed to change. The first item we changed was the number of columns displayed for enumerations. The default is two columns, as shown in Fig...
	Figure 4
	To set the global default number of columns to one we changed the ‘Arrangement’ property in the Resource Database to one column using the Resource Editor, Figure 5.
	The result of the change is shown in Figure 6.
	Figure 6
	The next change is to questions that are used for informational purposes such as welcome screen, interviewer instructions and closing text. Blaise 5 displays as its default not only the question text but also the response. As shown in Figure 6, there ...
	We wanted to remove the ‘Continue’ response because the question is used for informational purposes only and to reduce keystrokes. To remove the ‘Continue’ we changed the FieldPane from ‘Vertical’ to ‘QuestionTextOnly’ as shown in Figure 7.
	Figure 7
	This question’s corresponding structure is pictured in Figure 8. The icon next to the field name AIN.auxWebIntroduction denotes the assigned ‘QuestionTextOnly’ template.
	This resulted in the ‘Continue’ response no longer being displayed as shown in Figure 9.
	Figure 9
	Another change we made was to make an enumerated list into a dropdown list. In this example, Figure 10, we wanted to change the month of a date of birth.
	Figure 10
	To create the dropdown we changed the DataValue Template from the default ‘AnswerList’ to ‘DropDownList’ as shown in Figure 11.
	Figure 11
	This resulted in the enumerated list being changed to a dropdown list, Figure 12.
	Figure 12
	Blaise 5 gives you the ability to change the look of a question by modifying any of the “standard” Templates. In the Resource Editor, you can make a copy of the standard template you want to modify and use this as a starting point. How to make the ver...

	B. Tables
	The concept of tables is to place fields on a page in a structured view. Depending on the instrument’s structure some fields (arrayed blocks) lend themselves to be a table. After the conversion you’ll notice in the Layout Structure, blocks and arrays ...
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	When working with tables we need to distinguish between ‘Groupable’ and the Group instruction. ‘Groupable’ refers to the contents of blocks and arrays being put into a table format; as opposed to using the Group instruction to manually group related f...
	C. Grouping
	The concept of Grouping is new in Blaise 5. The Blaise 5 Group instruction allows you to tie together related fields in order to allow a horizontal or tabular display and/or a special behavior on the screen. Phone number, full name and date of birth a...
	In our example the first grouping we did was for the child’s date of birth. In the source we grouped the date of birth fields, month, day and year and their applicable rules using the Group instruction, Figure 18.
	GROUP ChildDOBGroup  "What is ^HHChildrenNames.ChildrenNames.Person[pChildPointer].ChildFName's birthdate?"
	FIELDS
	ChildBirthMonth (AIN2460)
	{What is ^HHChildrenNames.ChildrenNames.Person[pChildPointer].ChildFName's birthdate?}
	"<NEWLINE><I>ENTER MONTH</I>"
	: TMonth,DK,RF
	ChildBirthDay (AIN2480)
	"<I>ENTER DAY</I>"
	: TDay,DK,RF {TI1_31}
	ChildBirthYear (AIN2500)
	"<I>ENTER YEAR</I>"
	: TYear,DK,RF {TI1990_2015}
	RULES
	ChildBirthMonth
	IF ChildBirthMonth = RESPONSE AND ChildBirthMonth <> EMPTY THEN
	DoBMonthInteger := ORD(ChildBirthMonth)
	IF (ChildBirthMonth.ORD = 4) OR (ChildBirthMonth.ORD = 6) OR (ChildBirthMonth.ORD = 9) OR (ChildBirthMonth.ORD = 11) THEN
	ValidDay29 := '29'
	ValidDay30 := '30'
	ValidDay31 := ''
	ELSEIF (ChildBirthMonth.ORD <> 2) THEN
	ValidDay29 := '29'
	ValidDay30 := '30'
	ValidDay31 := '31'
	ELSE
	ValidDay29 := '29'
	ValidDay30 := ''
	ValidDay31 := ''
	ENDIF
	ENDIF
	ChildBirthDay
	ChildBirthYear
	ENDGROUP
	In our application we wanted the DOB question text to appear across all three fields. In order to this we moved the question text from the month field to the Text component in the Group instruction.
	The rules in the Group instruction were taken from the Rules section in the application. Inserted in place of the rules in the Rules section of the application is the Group Identifier, ChildDOBGroup.
	As a result of grouping the month, day and year fields, they are now termed a ‘Group’ in the Layout Structure, Figure 19.
	Figure 19
	In order to get the fields to display horizontally we needed to apply a template to the group. We selected the ‘Table: Abreast’ from the Grouping templates in the ribbon which resulted in the three DOB fields being aligned horizontally, Figure 20.
	Figure 20
	Our final step was to replicate the DOB layout across the other DOB instances in the array. This was done by “Promoting” the DOB Group. We first used the ‘Promote instruction scope to block’ to promote the month, day and year fields. Next we promoted ...
	Figure 21
	As another example of grouping we grouped alike questions to form a table. We grouped the questions similar to the date of birth questions but without a Rules section. Then using the ‘Table: OptionList’ from the Groupings on the Ribbon, the table was ...
	Figure 22
	D. Lessons Learned
	1. We found that the Source Converter will automatically insert line breaks (<newline>) at the beginning of the line being new lined. However, if you need to add subsequent line breaks be sure to place them at the beginning of the new line. Adding the...
	2. While testing our application we observed that questions displayed contrary to their conditional statements and that fill strings did not fill until we selected the next page. Answers to a question can influence the visibility or the value of subse...
	In our application we needed to designate the month of the child’s date of birth to be critical so that the appropriate dropdown display of days matched the month selected. For instance April required a display of 30 days, January required 31 and Febr...
	3. After converting the application we found that only one layout set was created which was named ‘Interviewing1’.  It uses the Browser Resource Set. You will have to add other Layout Sets for your target platforms which include the assignment of a Re...


	V. DISTRIBUTING BLAISE 5 TO MOBILE PLATFORMS
	Mobile websites are universally accessible, less expensive to develop and maintain and can accessed by all mobile devices that have a browser. The issue of dealing with deployment to app store and certifications is avoided with a mobile web application.
	There are lots of articles and books on designing web sites for mobile devices but our discussion will focus on taking our Blaise 5 instrument designed for a regular PC browser or a Windows desktop and with the addition of a few layout sets, make it c...
	While this paper focused on the conversion of a Blaise 4 application to Blaise 5 we took the added steps of installing it on a Blaise 5 web server along with Statistics Netherlands’ Trade survey. We used an updated version of the Blaise app written by...
	As mentioned earlier in the Background section Blaise 5 uses Layout Sets (a combination of application code and Resource Set templates) to define the look and feel of a web application on a particular type of device. Blaise 5 provides some standard pl...
	 Windows Desktop
	 Browser
	 iPhone
	 iPad Portrait
	 iPad Landscape
	 AndroidTabletPortrait
	 AndroidTabletLandscape
	The approach taken to make the Blaise 5 survey mobile aware is by using an Adaptive design principle – Which involves using different Resource Sets or UI layouts to suit different types of mobile device browsers. The application detects the type of de...
	These styles are easily done in Blaise 5 and offer benefits such as:
	 The user experience is the same across all devices
	 Using the same application code across all platforms.
	 Same links work across all devices
	 Flexibility for future devices
	We took our converted application Blaise 5 application and added layouts for an iPad, iPhone and a 7” Android tablet. When the Blaise 5 survey is accessed from any one of these devices, the application renders the correct type of layout to fit the scr...

	VI. CONCLUSIONS
	Westat’s process to convert a working Blaise 4 IS instrument to Blaise 5 spanned a number of Blaise 5 versions. As each version was released and bugs were fixed and templates were added or updated we would rerun the Source Converter. This conversion w...
	As we moved past the actual conversion process we discovered a few not so obvious benefits of Blaise 5.  We found that Blaise 5 provides greater flexibility to customize page layouts for our application. As we make changes to the layout, they are inst...
	Though our target platform was the browser, we tested our application on other platforms including the iPad and iPhone. We were able to run our application on both the iPhone and iPad using the Statistics Netherlands Blaise app.
	It is anticipated that future releases of Blaise 5 would include features such as the use of Alien Procedures, incorporating hyperlinks in question text and the ability to duplicate Layout Sets to customize for specific platforms.
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	Mark M Pierzchala, MMP Survey Services, LLC
	1. An Approach to Achieving Web Instrument Accessibility
	Statistical agencies around the world are required to field accessible web survey instruments. While there are general web accessibility standards (such as the US Section 508), there is little guidance on what accessibility means for a complex web que...
	While this paper uses the term 'accessibility', of equal importance is that the web survey instrument be understandable and useable for a blind user with a screen reader. 'Accessibility' encompasses many disabilities besides blindness such as other vi...
	Most example screens used in this document are based on real-life examples from surveys worked on by the author. For many of the screens there was considerable discussion and experimentation with clients, study directors, specification writers, and pr...
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	 Motivate organizations to take up and complete this work; that is, produce a standard set of guidelines for web survey accessibility which people can use to judge their instrument's web accessibility and usability for complex screens. This standard ...
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	 Give information for Blaise 5 screen accessibility requirements.
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