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Background

Over the years, the Blaise team has had requests for help about how to access Blaise data or meta in
different languages. One request was for metadata export for use in Python. This resulted in the Kami
sample which allows meta-data to be output in a user specified format. Another request was for access
to data in R with display via Shiny. This paper concerns this latter item and the progress made.

The original solution to the R request involved an item from the Comprehensive R Archive Network
(CRAN) called rDotNet (not to be confused with RDotNet). This allowed an R program to utilise a
.Net DLL using a so-called “bridge server” which was implemented as a program that ran in the
background and listened for instructions on a TCP/IP port. The R program sent commands to the
bridge via a TCP/IP link, the bridge called routines in a .Net DLL and then the bridge sent the results
back to the client over the TCP/IP link. Alas this item was pulled from CRAN (you can discover why
by searching for cran rdotnet and following the link to package’s page on the CRAN site). The
Databridge sample functions as a generalization of the concepts used in rDotNet.

The Databridge is effectively a proxy between the language being used and the Blaise system.
Commands are sent to the Databridge which uses the Blaise APIs to do whatever work is required and
then send a result back. The requesting client has then to interpret the resulting datastream to do
whatever it wants next.

Communication is facilitated by using HTTP as the protocol which opens up the Databridge to any
language that can formulate HTTP requests, either by constructing the raw HTTP stream itself or by
using an available HTTP module.

First steps

The first pass at this sample involved writing code that sat next to the TCP/IP transport layer. The
code for the server was written in C# and used TcpListener to listen for incoming connections on port
6789. The code on the client side used TCP/IP sockets to communicate with the server. Proof-of-
concept (POC) code for the client was written up in C#, Python, R and Tcl.

Sample R code for the POC
con <- socketConnection("127.0.0.1", port = 6789, server=FALSE,

blocking=TRUE, timeout=5

)
writeLines("Send Stuff To The Bridge And Get Response And Output It", con)
X <- readLines(con)
writeLines(x)

close(con)



Obvious challenges

Whilst the POC worked, it quicky became obvious that there were a number of practical limitations to
this approach, for example:

e control of the connection was handled manually

o the data sent back-and-forth needed to be chunked which meant writing a chunking solution

e it would be necessary to keep track of where the data started and ended in order to distinguish
it from any control information

o the length of the message would need to be calculated along with the number of chunks

The solution

The items listed above could have been coded up but this would have been re-inventing the wheel
unnecessarily. Instead, a standard protocol was chosen on the basis that it is widely supported and
clearly defined. That protocol is HTTP.

Using HTTP as the transport protocol opens the communication layer up to any language that can
create the appropriate commands or has a module that supports HTTP available to it. An HTTP client
module effectively does all the heavy lifting for the communication work and has support for extras
such as POST and an HTTP listener on the server side supplies all the information about
communication type, encoding and the transmitted body itself.

Server state

The server does not provide a one-to-one mapping of the Blaise 5 API. Routines on the server side
have been implemented on an as-needed basis which closely follows the needs of the client code.

It should be stressed that the server routines are dependent on state. This holds various items such as
the connection to the Blaise 5 server, which serverpark is currently selected, which instrument is
currently in use etc. (Aside: whilst some people would doubtless prefer a stateless solution, practical
considerations around security, performance and ease-of-reading of the sample preclude that being
programmed into this sample — it’s complicated enough already!)

There is no provision on the server side for instruments without a PRIMARY key — it is assumed that
all instruments have one.

Command control

On top of the HTTP communication system, there is a command control system that tells the server
what it needs to provide. Each command package that goes to the server is made up of keyword/value
pairings. The server code expects the keyword to be in lower-case and this is used as the key in a
dictionary type. Commands are sent with their supporting information (if any).

The client code uses a POST method to send the command package. Due to implementation details in
some of the supported HTTP modules, this can lead to differences in delivery mechanisms being used.
For example, one language’s module uses a POST method and supplies the content type in
application/x-www-form-urlencoded format whereas another language’s module provides the
POSTed data with the content in application/json format. The code to handle different delivery
mechanisms is coded up in the server code when a new delivery method is encountered. There is
currently no support for binaries or multipart/form-data.

Results can be sent back in one of two formats: multi-line plain-text or multi-line JSON formatted. In
both cases the clients must handle this as appropriate.
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The original request was to be able to use the Blaise API in R/Shiny. To illustrate this combination a
dataframe-based (grid) editing application was constructed as a sample program. This application
accepts the various connection information values, makes the connection to the bridge, receives the
list of serverparks, receives the list of instruments in a serverpark and retrieves all records of an
instrument for display via a datatable.

Observables are used to catch changes and automatically update various items of information. This is
programmed without any type of gate meaning that after connection to the server, the system loads the
serverparks which causes the instruments to be loaded which causes the retrieval of all records for the
first instrument in the list of instruments. As an improvement, a gate could be programmed in to
prevent the loading the first time through.

Editing is cell-based and the row number of an edited cell is captured and retained for use in the
update function. When the update button is pressed, the row numbers are looped through and for each
row the appropriate update command is created and sent to the server. There is currently no local
checking to see if the data that is typed in is valid (as of March 2025).
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Expansion beyond original idea

The original idea was to show a way to access to the Blaise APIs from R/Shiny and to enable some
manipulation of the data. This is accomplished by the workflow above. There are however, lots of
other things that can be done with the API within the confines of the server program that can be
exposed to the client side. For example, the field definitions can be retrieved and transmitted to the
client which can then use them as a way to limit data-input at the client side, thereby avoiding a
round-trip to the server in order to check whether or not the data is in the correct format. Another
possibility is the retrieval of question text for a field which can be presented to the respondent in
various ways (e.g. a tooltip or a textbox accompanied by an input area). Rich clients can be
programmed up by expanding the utilities provided by the server code and exploiting them.

Other languages

Given that the Databridge can be used from any language that can construct HTTP requests, sample
code has been provided for other languages and widget sets: C#WPF, Python/TklInter, Tcl/Tk.

The shipped sample also contains sample code for working with the Blaise 4 API. The server part of
this codebase is written in VB.Net whilst the supplied client merely exercises the various routines that
are provided on the server. The sample provides routines similar to those provided in the Blaise 4
interop samples. It should be noted that the Blaise 4 variant is not as complete as the Blaise 5 variant;
it functions more as a proof-of-concept.

Conclusion

The Databridge sample enables access to anything that the Blaise APIs can access albeit at the cost of
running a background program. A few enhancements can be made to make it more general but the
independence provided by it cannot be understated.



