What is PhOSCo?

We at Guillemot Design believe that our product is second to none in the industry; we have
along (for clinical EDC) record of innovation and success.

However we also believe that our business model in this specific industry sector is a critical
factor in differentiating us from other potential suppliers, and one which is uniquely
positioned to give adopters of it crucial advantages in the implementation of what isa
complex business process.

| would therefore appreciate a brief opportunity to explain it.

The PhOSCo (Pharma Open Source Community) project is somewhat different to the normal
software or services business model, and was designed, together with the PhOSCo General
Licence, so that:

The client has the maximum flexibility in sourcing critical resources and therefore has
access to the largest available population of resource providers at open market rates,
rather than being tied to specific vendors;

The client has the minimum dependency on the vendor and other third parties and is
therefore exposed to the minimum business risk;

The client has open- ended irrevocable access to and rights over critical elements of
the product and is therefore exposed to the minimum business risk.

These are possible because we ourselves provide only the software and licence it under the
PhOSCo General Licence. This licence not only provides you with the program source code
as well as executables and the right to use it for a defined number of trials, but also means

that:

you can continue to use the software for as many further trials as you wish subject only
to paying the originally agreed fee per trial - we cannot restrict your use or raise
prices provided you comply with the licence terms;

you can use the program source code for any legitimate purpose for an unlimited time,
subject only to respecting the terms for payments for usage - this means that you can

have anyone maintain the code, customise it, develop new programs based on or using
it, even sell it on to others at a profit provided we get the standard usage fees;

you can use anyone you wish - your own people or others- to perform any of the
support or ancillary functions.

Guillemot has a policy of continual maintenance and improvement; a small subscription to
our service means that you will get all future developments and fixes.

From an architectural point of view, we have designed the product so that:

it can be customised for a specific trial without computer programming; customisation is a
clinical user function requiring only basic computer skills;

it has the most flexible database and communications capabilities; it iswhat is called a
"hybrid" system rather than just "online" or "offline" - it provides all the timeliness of
online systems with the speed of response and availability and resilience of offline
systems. The connectivity structure and database means that the same program can be
used without the user being aware of the connectivity or database involved, whether
the database is:

on the same machine,
on alocal or wide area network,

single or multiple user,



single level or multiple level consolidating through servers back to a central
database

the PhOSCo database does not have to be redesigned or customised for different trials;
itisin what is called "supernormalised” form, and database field names are defined
using the same end- user design tool and in the same operation as the design of the
eCRFs and their validation edit checks - thisagain meansthat trial customisation is
simplified and does not require detailed IT skills;

all databases and interfaces to the outside world use open industry standards such as
SQL, HTML, and XML - this means that the widest possible range of suppport tools
can be used with PhOSCo, and that it is easy to integrate legacy and other external
systems with PhOSCo.

These technical considerations are critical to the business process and to the successful
scalability of clinical trials. Without the free choice and availability of support resources,
without programming- free customisation, without open industry standards, and without a
common database and communications infrastructure capable of supporting multiple trials, it
can be relatively easy to implement a smal number of trials a year, but experience has shown
that without all of these it isimpossible to implement large numbers.

Added to which, the free market for support resources, combined with the low licence cost of
PhOSCo, means that there can be no doubt that the PhOSCo approach is bound to be the
lowest cost option except where a supplier is attempting to buy market share with a loss
leader, which is of course unsustainable.

We are also convinced that the free market for support resources, plus the open availability
of the PhOSCo source code which makes it fully open to peer review and correction, means
that the quality of the product and services offered are second to none.



We have as a team been creating and developing clinical EDC solutions in excess of six years;
we have been trading as Guillemot Design Ltd for two years.

We do not ourselves provide services; we are dependent on Service Providers or the client
themselves to perform all support functions.

Over the past six years, at least ten different companies have used our software; many dozens
of trials have been performed with it, from single site to large multi- site and multi- country

trials worlwide. Our software has been used in every continent except Antarctica; the largest
trial of which we are aware was a 14 country trial with over 250 sites.

We are currently directly involved with major pharmaceutical companies who are actively
developing the use of our software in future trials (others may still be using software we
previously sold on a "per seat" basis).

We are also developing a relationship with the Clinical Trial and Monitoring Networks
structure of a major European country based on Clinical Trial Competency Centres based in
the University Hospitals of that country. The major Coordinating Centre has completed a
trial, passed a major audit of use, and is developing core competencies to act as a Service
Provider and development centre for that country for both academic and commercial studies.



PhOSCo Modules
The major modules of PhOSCo Clinical Trials are:

PhOSCO Clinical Trials Trial Builder

PhOSCO Clinical Trials Trial Recorder

PhOSCO Clinical Trials Trial Monitor

PhOSCo Clinical Trials Trial Server (not distributed to Individual Licencees)

Trial Builder

Trial Builder is used to create the definition of the trial, specifying what pages appear in
what order, what questions appear on each page, and the validation checks that will be made
on the individual pieces of data that the user of Trial Recorder will collect and enter into the
application. It storesthe customised Trial metadata in the PhOSCo Clinical Trials Database,
where it is used by the other modules to customise the presentation and validation of
information.

Trial Recorder

Trial Recorder isthe application program within PhOSCo Clinical Trialsthat is used to collect
clinical and other data about the subjects of the trial according to the trial protocol. It is
controlled in the way of datathat it collects and validations it performs on that data by the
metadata customised by Trial Builder, which it reads from the PhOSCo Clinical Trials
Database. It also storesthe data it collectsin the PhOSCo Clinical Trials Database. Primarily
used by Investigators and their staff, it may also be used by Data Managers to perform some
Data Management functions which primarily involve the update of clinical data values.

Trial Monitor

Trial Monitor isthe application program which allows Clinical and other monitors to review
the collected data, and Data Managers to perform some Data Management functions which
primarily involve the update of status and notational information related to clinical data. It
cannot be used to change any Clinical data in the database, but can be used to set
Monitoring Status flags against individual elements or pages, to annotate data elements and
pages with notes or exceptions, to note the results of Source Data Verification, and so on.

Trial Server

PhOSCo Clinical Trialsis designed from the start to be a distributed multi- user system. Any
module described so far can be used in single- user mode on a machine where it isthe only

PhOSCo program accessing the PhOSCo database, or in multi- user mode where many users
are accessing the same database on a single machine or network.

Trial Recorder istypically used at locations remote to the place where the trial is being
conducted. It therefore has built- in communications capabilities for it to synchronise its
data with a server machine. That server machine must clearly be one where thereisa
PhOSCo Clinical Database installed, and the mechanism of communications and update is by
means of Trial Server running on that server machine. Trial Server communicates with Trial
Recorder, and the two arrange it between themselves so that the two databases involved are
synchronised with regard to both clinical data collected by Trial Recorder and any updated
trial metadata that the Trial Server has been provided with.

Trial Monitor can operate in the same way as Trial Recorder, or can be used to connect to a
database maintained by Trial Server.

Trial Server will also if necessary communicate forward to other machines themselves
running Trial Server, and two Trial Servers talking together synchronise the databases on
their respective machines. The allows a flexible, multiple level structure of servers or data



concentrators where thisis necessary, whilst allowing simple single- level trial organisation
with exactly the same program modules.

PGUIRobot

PHUIRobot is the set of programs used to perform automated testing of the PhOSCo GUI
programs. PGUICapture is a program that is run and which in turn runs the PhOSCo GUI
programs underneath itself, and captures all the keyboard and mouse input the user
performs, storing thisinput in a command script file. It also allows the user to capture screen
images at any point, mark pointsin the scrip with comments, and insert other commands into
the script file.

The command script file is humanly readable and editable; commands can be inserted that
will ensure startup data iswhat is required for atest case, and which compare the results of
the program run with expected data, and so on. The script file can then be used by
PGUIRobot which will replay the script file against the PhOSCo GUI program. This allows
automatic rerun and evaluation of complex tests and makes the robot an invaluable tool for
gualification and validation of both the software itself and also customised trials.



Qualification and Validation
Our code has passed several independent third party audits.

However, no software as configurable and capable of being customised as PhOSCo can be
"validated" for all situations of use. What has to be validated is the client organisation's
process or method of use of the software tools together with the individual customisations as
part of an overall business process, for which we provide the validation framework and tool s
such as the testing Robot.

While we provide software that we are convinced works to the highest standards, it isa
necessary function of the client taking it on board to perform a full validation of it in context
with the working practices and business processes in place at the user organisation.

Our responsibility for this ends with the provision of the computer code in source and
executable form, user and functional documentation, sample guides describing the processes
involved, and tools for automatic testing and validation.

Potential users should factor into the the cost of a PhOSCo system either the internal cost of
performing such a qualification and validation process, or the cost of contracting an outside
organisation to perform an independent audit. External audit by third parties has been the
avenue previously selected by large pharmaceutical companies.

We believe our software provides all the facilities necessary for operation in compliance with
all regulatory and Good Practice requirements and principles. Our clients and Service
Providers who have performed inspections and audits of the products are of the same
opinion.

We have never received any indication to the contrary in working with the pharmaceutical
industry on clinical trials over the past six years.

It is our policy that should any case be presented to us that any regulatory or Good Practice
requirement within the scope of effort of PhOSCo cannot be performed with the PhOSCo
software, or where normal PhOSCo software operation would tend to lead to practices not in
compliance with these, it would be our highest priority to rectify that situation to the best of
our ability in the shortest time possible and to make available rectification of that situation to
all our users.



Building

PhOSCo Trial Builder is based on the capability of re- use of any element. Thus not only
standard libraries, but also any previously defined trials, CRF pages, or other elements, may
be re- used in atrial (unless, of course, for security or other reasonsthey are not made
generally available).

All the elements defined are stored in an SQL database as "metadata” - data about data,
rules, definitions, and so on.

As well asthe database storage, all metadata can be exported from and imported to the
database as XML. This allows free exchange with other systems, use of generally available
tools, and easy construction of user toolsto help in the build and management process.

Elements that can be held as distinct entitiesinclude:
Lists of Sites and Users
Standard Multiple Choice Lists
eCRF Question Edit Check Macros
eCRF Question RuleBooks
eCRF Pages
Trial customisations

The basic element when building is the eCRF page; these are stored as a whole in the
database with all their questions and checks. However, not only can questions be cut and
pasted if required, but complex edit checks can be stored as macros or RuleBooks fo use in
multiple instances.

Questions are defined on the eCRF page as "widgets".



The widget types and sub- types are:
Simple text widget
alphanumeric with punctuation
alphanumeric
alphabetic
real number
integer
Laboratory test
Autocoder
Multiple choice widget
Popup list
Radiobutton array
Mask widget (predefined format)
Slider widget (integer value slider)
Dialog widget
Long Text
Select Subpage (used for linking, e.g. The ConMed to that AE)

Code Table ("Halfway house" between multiple choice and full Autocoder
dictionary)

Autocoder (Full interactive use of Autocoder module on medical or drug
dictionary)

Date widget (full or partial)

Time widget

Checkbox widget

BLOB widget (select external file of data e.g. Photographs)

Table widget (Fixed size array of text widgets with columns of the same definition)

Datamap widget (Picture with active areas associated with text or multiple choice
hidden widgets)

Form Pad widget (Variable size table where each element is a subsidiary eCRF page
("subpage™). Subpages can occur 0 to many times, and Form Pads are typically used
for Aes, ConMeds, ConConds, and so on)

The following widgets are not used to store data, but to handle workflow or make the page
more readable:

Navmap widget (Picture with active areas associated with other eCRF pagesin the trial
as destinations)

Pushbutton widget (Perform an action)
Fixed Text widget
Bitmap widget (picture)

Graphical element widget (lines, boxes, circles, and so on)



The individual widgets can have their checks defined by means of structured dialogs. These
will vary depending on the type of widget, and a simple example is shown below.

It usually takes about a couple of day's instruction and practice for a clinical user to become
confident in the use of Trial Builder to create eCRF pages and the way to customise edit
checks.

Simple checks are added easily as shown below; the Trial Builder User Guide describesin
detail how more complex checks may be built up.

Our experience isthat it is very rare for any requirement for validation to be incapable of
being satisfied by the standard checks provided together with the sophisticated means there
are of customising them. If this should occur in future, the availability of the program source
code means that user organisations will not be dependent on us to make any necessary
additions.

As many checks as are required may be added to each widget; they are performed serially in
Trial recorder every time the widget isvalidated - usually when a widget has been given a
new value.

As well as validations, "actions" can also be added to widgets. These can do such things as
pop up a message boxe or change the visibility or requirement status of a widget. It usually
makes sense for these to depend on a test of the value the widget has just been given. Using
these actions, it is possible to program work flow into the eCRF based on the data value and
state of the widgets.

A simple example of this could be in a study where whether the subject smokesis important.
Instead of a written instruction on the page to complete another page if the subject is a
smoker, the questions involved could be placed on the current page but intially set optional
and invisible. On completion of a "yes/ no" choice with an answer of "yes’, these questions
could be made visible and required. The effect isto have dynamic eCRF pages, with only
those questions required being visible, and all visible questions being required; a much
simpler interface for the user, and easier to see where things are missing.

More complex workflow is also possible, switching to other pages, and on entry to pages
determining which questions need answering, for example.

It is possible to define CRFs or whole visits as "optional” and "templates’. If atrial element is
optional, it does not have to be completed for the status of the subject to be satisfactory. If a
CRF or Visit is atemplate, it may be copied and used multiple times by the data entry user.
Thisis usually the method used for Safety and other unscheduled visits.

All metadata objects in the PhOSCo database are versioned and subject to change control. Of
the several version statuses, if an element is not "In Design” then each time a changed version
iswritten back to the database the change control number is automatically incremented.

It is possible (indeed usual) to have multiple "Released" versions of a CRF in the same
database, and change control numbers are displayed on all selection dialogs and design
structures.

It remains a user responsibility to put in place SOPs and a business process around this, but
the system facilities are present ready for use.



Data Collection

Trial Recorder is a data collection tool whose user interface has achieved widespread user
satisfaction over several years.

The product was designed for interactive use and is capable of later consolidation with a
central database. This offline method of use to alocal database containing all information
current to the subject means that response to data entry isimmediate and data checking is
also immediate at the point of entry and takes into account all relevant information.

Thisimmediate feedback means that out of line situations are immediately flagged and can
be checked, resolved, and verified at the time ensuring that trivial errors are caught and do
not cause later work.

The checking is also the full functional checking available to the system, including complex
cross page checks and lookup against medical or drug dictionaries, not a simple subset.

The product is capable of and has the functionality to support direct data input from
monitoring or analysis machinery directly onto the eCRF form given appropriate interfacing
software.

In general, data validation occurs when the value of a widget is changed; but not every
character during text entry, but every selection on multiple choice, for example.

A full expression calculation utility is available within the validation and action mechanism
which allows data fields to be set with the results of calculations as well as these results
being used for validation. However there isarestriction to the data for a single subject
because of the danger of unblinding.

Validation can also be controlled by customisation of the widgets, for example where a
widget value isused in validations on other widgets, it can be customised so that when it is
changed it automatically causes the validation of those other widgets.



Validation can also be performed in "batch” mode. A dialog is available to revalidate a
complete page, visit, subject, or even the complete trial. This may be necessary following a
protocol update. It isalso possible to perform "what- if" batch validations, to see what the
effect would be of making a particular change.

For Autocoding, access to a central online dictionary is not required; remote users can use
medical and drug dictionaries interactively at all times, depending on the trial customisation.
These dictionaries can also be used in batch mode via a separate Autocoder module, which
can also be used to individually check and amend individual entries.

Separate distinct layouts can be defined for paper use (for replacement of dropdowns and
scrolling areas, for example). This allows the paper printing of blank and populated CRF
pages.

"Ad- hoc" reporting and graphical analysis were specifically excluded from Trial Recorder
and Monitor owing to the risk of inadvertent unblinding during the trial.

Some standard reports useful for management and monitoring can however be produced:

These "reports” are generated as HTML files which can be browsed immediately, stored or
distributed for use, or printed using a standard HTML browser.

Proper analysis and reporting would be more appropriate using a standard reporting or
analysis tool against the database or an interim extract in a spreadsheet as discussed above.



Monitoring

PhOSCo Trial Monitor, can be used remotely or locally to a central database. It allowsthe
monitor to see data, but not to change it. The monitor can amend monitoring status
information associated with the data, annotate the widgets, and add exceptions (data
gueries) to them.

Each widget has several separate status flags, some of which are reserved for use by
monitoring and SDV functions. The monitor can thus change the status of the widget and
the database without touching the data value itself.

The monito can change the status of individual fields or of all the fields on a page by using
one of two toolbars - the page and widget toolbars. The page toolbar is always available on
a CRF page (though it may be minimised); the widget toolbar is popped up an associated
with a specific widget by the monitor clicking on the widget with the mouse.

By selecting an the options on the toolbar, the monitor can indicate that the widget has
passed or failed SDV, that SDV was not possible, or that a previous SDV should be cleared.
The monitor can "waive" avalue - if it has a bad data status set by an edit check, the system
will always show that thisis an out of line value, but a waiver means that for Status
Arithemetic purposes the value is considered OK, so that the page, visit, and subject
containing the waived value can have a good status (provided nothing else iswrong). The
monitor can obviously take a waiver off, as well.

The monitor can "freeze" data, and depending on trial customisation, may also be able to lock
it. The distinction between frozen and locked statusisthat a frozen widget cannot have its
data value changed, but can have annotations or monitor status changed. A locked widget
cannot be changed at all. A monitor may, depending again on trial customisation, be able to
unfreeze or unlock data; a data manager can always do these functions.

A monitor can also apply or remove a "mark" whose significance is user defined, or just set
the widget "reviewed" (which indicates that it has at least been seen by the monitor).



The monitor can add simple annotations which are effectively simple "post- it" notesto the
widget, as many as are required; an investigator can do the same using Trial Recorder. The
monitor can raise exceptions against the widget.



Data Queries

Data queries are raised by the monitor or data manager adding an "Exception Notebook" to
the widget defining the problem. Thisindicates that the widget has an out of line situation,
and investigators should be trained to respond to these.

Investigators can add new pages to a notebook using Trial Recorder, monitors and data
managers can use Trial Monitor to do the same. With the addition of subsequent pages, the
notebook can become a record of the problem, corrective action, clarifications, and so on. If
necessary, multiple iterations can happen with pages flying backwards and forwards across
the network until the problem is resolved.

Once the monitor is happy with the resolution, the status of the notebook can be changed to
"closed". Only the monitor who raised the exception can close it.

The dialogs for selection of notes and notebooks show clearly when there are new pages
available and when pages have been already read.

Ared star icon next to a widget indicates that the widget has an open exception; once the
exception is closed, the star turns blue. In the detail display, the top areais alist of page

titles. The lower area isthe detailed text of the selected title line; the user can thus skip

directly to any page of the notebook.

Besides the red star indicators, exceptions can be found directly via the Navigation Panel of
both Trial Recorder and Trial Monitor:

This panel is used to go directly to specific places in the CRF rather than just paging forwards
and backwards. On the left it shows the tree structure of the CRF contents; visits and CRF
pages within visits - these can be dynamically expanded and contracted.



Each element has overall data and monitoring status shown as text and colours. Clicking on
one takes the user directly to that point in the trial. On the right, the user can select between
different types of Notes and Exceptionsin various statuses, get a list of all that exist for that
subject, and go directly to the page containing the selected note or exception and display it.

So it is easy to review open exceptions within a subject; it is also easy to find which subjects
have exceptions (and other out of line situations).

When a new subject is selected in either Trial Recorder or Trial Monitor, a dialog shows all
current subjects. At the top of it is a dropdown selection. Normally, thislists all subjects, but
it can be used to list subjects by all kinds of status.

In this case, listing all subjects with open exceptions will allow usto go to just those subjects
with problems. Once the subject is selected, the Navigation Panel allows the monitor or
investigator to go directly to the problem.

Simple notes can be added by any user.



Deployment and Trial Server

The trial definition is stored as a metadata object in the SQL database. It can be initially
distributed before the trial is set up as an XML file which can be loaded into the database by
a standard utility we provide, or in the case where each trial hasits own individual database
(usually the case on remote machines), the initial empty clinical database can be shipped
with the trial already loaded as a zipped file.

Once the trial has started, changesto the trial, new or changed CRFs within it, are updated
automatically by the server.

The server log shows when a particular remote user attaches to the server and receives the
update. A log on the remote machine will also record this.

Actual transmission and update of the trial metadata takes only seconds once the new
metadata has been loaded onto the server and the remote user connects. What determines
how long this actually takes is the connection strategy and the behaviour of the user; are
remote users permanently connected, do they connect once a day, or when?

In terms of creation of the new metadata itself to make the change, inserting a new CRF into
atrial and having it ready for distribution takes only a minute or so. The time taken to
design and test the CRF will obviously depend on the nature and scope of the new CRF.

As the PhOSCo database is a standard SQL database, it is possible to use standard SQL
database report generators and query utilities. We have successfully used the Datavision
report generator on the PhOSCo database; thisis a free Java product which can be used both
under Linux and Microsoft Windows operating systems. We have also in the past used
Crystal Reports under Windows.

Also, specifically to assist in interim analysis, there is a standard PhOSCo utility to unload the
database into dbase Il format which can be loaded into most standard spreadsheet
programs.



PhOSCo Database and Communications

PhOSCo is a 100% Java application using an ANSI SQL database via JDBC. This allows both
local and remote access to a database via a LAN or WAN.

Besides this type of database access, the PhOSCo modules Trial Recorder and Trial Monitor
can use a TCP/ IP connection to Trial Server to bidirectionally consolidate their databases
with those on the server. Thisallows Trial Recorder and Monitor to work locally when the
network connection is not available and to consolidate when it is; the user need take no
action to initiate consolidation and is generally unaware of the consolidation process.

Recovery and restart from failed communications sessions over the network is automatic and
again needs no action to be taken on the part of the user. Normally thisis equally true for
the Server operator, but in exceptional circumstances and for disaster recovery there are
facilities within Trial Server to override the consolidation process and restart from specified
positions or to cause a full consolidation.

This communication model gives all the timeliness of online systems with the resilience,
availability, and speed of response of offline systems.

The application as a whole is customised by the construction of metadata using a graphical
end- user design tool (Trial Builder) storing metadata objectsinto an SQL database.
Changes in metadata during the progress of a trial can be distribute using Trial Server.

The PhOSCo database is in supernormalised form allowing the metadata definition of totally
flexible data definitions within a single database structure. This means that the database
does not have to be modified or configured during trial customisation. The database
structure allows both single or multiple trials to be stored within a single database.

PhOSCo has been used under Linux, AlX, and Microsoft Windows platforms, and should be
operable on any platform using Java. PhOSCo currently requres Java 1.3.

Theoretically PhOSCo can use any database engine supporting ANSII SQL via a JDBC driver.
In practice, dialect differences and differencesin interpreting the standards mean that minor
changes may have to be made to the database handler routinesin PhOSCo for new SQL
engines. In general, these should be minor, and are in any case isolated by the PhOSCo
architecture using a database handler factory model. Examples of handler instances are
available as a basis for customising new engines.

PhOSCo has been used with Oracle, Sybase, and McKoi JDBC drivers.

We recommend the use of the McKoi database, a 100% Java Open Source SQL engine
distributed under the GPL licence, for all single user use. It allows easy distribution and
installation of both the software and database files, has proved to be robust while giving
good performance, has a low footprint and resource usage, and has all the advantages of
Open Source software with the zero licence cost of the GPL.

Large serverson large trials, or large multi- user LAN databases may more appropriately use
proprietary RDBMS engines such as Oracle.

We develop on Linux platforms using the Sun JDKs and in- house utilities.



Interfacing

All databases and interfaces to the outside world use open industry standards such as SQL,
HTML, and XML - this meansthat the widest possible range of suppport tools can be used
with PhOSCo, and that it is easy to integrate legacy and other external systems with PhOSCo.

We can export and import data into the PhOSCo database using XML based on the PhOSCo
Clinical Data DTD. We do not currently use the CDISC DTD because we developed PhOSCo
before the current CDISC draft was available, and the PhOSCo DTD remains simpler and
more directly related to the PhOSCo database.

However, the general structure of the two DTDs is broadly compatible, which is hardly
surprising given that they address the same basic data structures.

To convert PhOSCo XML to CDISC XML or vice versa would be a relatively simple
reformatting task. We have not yet been asked to provide software for either direction, but
we are confident that should this become a requirement we could address it rapidly.

In asimilar way we are confident that our customisation metadata, which we can also export
and import using XML, could be interfaced to any sensible standard which may evolve for the
definition of design or customisation data.

We have interfaced previous version of our software to systems such as ClinTrial.

The functionality of PhOSCo is such asto make the need for this unlikely in the long term,
though where multi- vendor policies are in place we will be happy to work with clientsto
facilitate this.

Standard customisation actions of PhOSCo ( principally the "Genin" function) are designed
fto provide local Laboratory Data functions. There is also a complete PhOSCo Laboratory
Data Loader.



Trial setup

The critical path islikely to consist of logistical issues other than the customisation of the
trial and these are areas where we are not competent to comment and we would refer you to
a Service Provider.

However, for guidance, we would estimate that the customisation related tasks should fall
within the following limits:

From protocol definition to a fully tested trial customisation - from 10 to 20 working days,
depending on the size of the trial. The majority of trials should fall under 15 working days.

Preparation of trial specific PhOSCo documentation and help (HTML guides) - 5to 10
working days, in parallel with trial customisation.

Server initialisation and testing (assuming infrastructure already in place) - two working
days.

Monitor training, assuming no previous PhOSCo knowledge - 2 days.
Investigator training, assuming no previous PhOSCo knowledge - half a day.

Assuming that the McKoi database isto be used for remote users, distribution of the PhOSCo
and database software, the database files, and trial customisation, could all be included in a
single archive file of around 2 megabytes, depending on the size of the trial. Assuming the
remote machines were in place with a working Internet connection, downloading this single
file and running a decompression utility against it would result in the installation of a
working PhOSCo system.

We would recommend that when considering PhOSCo the client should decide what the
policy target is with regard to bringing critical functionsin house. The PhOSCo sample User
Requirements Specification defines the number and scope of the major activities that the
client will probably need to consider - some may be inappropriate and others may have to
be considered.

Where it isthe clients conclusion that they do not want to perform some of these activities,
or they have constraints or shortages in critical skills or resources, the use of a PhOSCo
Service Provider or other subcontractor may be appropriate. In either case the client should
evaluate the probable availability, lead times, and cost of using these resources.

PhOSCo is well documented to a sufficient clear and detailed standard that any competent
organisation should be able to handle the tasks associated with customisation, validation,
deployment, facilities management, and maintenance.



Programming

The PhOSCo model uses object- oriented analysis and design methods. The use of object-
oriented concepts is favorable for the identification, generation and reuse of completed
(user- level and technical) items(the PhOSCo products). These items are available as so-
called "classes’, they encapsulate data and functions. This way the design principles of the
data encapsulation and of the abstraction can be realized. Class changes can be realized
without effecting other system parts when they only refer to the internal implementation of a
class and not to the external specification of that class.

By applying object- oriented methods, SD activities are used to support the static and
dynamic modeling of the object- oriented architecture. They are also used to collect the
functional requirements and the description of the physical software design, the physical
platform of the object- oriented architecture and the process structure required by the
System.

The application of modular combinable modules (classes) makes changing the architecture
easy, i. e. with less effort as thisisthe case in classical (not object- oriented) procedures.
Using class libraries and object- oriented methods, the application of ready partsin the sense
of an off- the- shelf product- oriented development strategy is made easy. Development
cycles are realized faster, since, as a rule, modular object- oriented architectures can be
easily modified. Thisis the suggested approach when using PhOSCo products (class-
libraries, documentation, templates and test- kits) which is supported by the PhOSCo
Lifecycle model.

Within the scope of an object- oriented procedure, User Requirements are the starting point
for all other tasks/ activities, they are binding for the entire system development, just as a
work contract. The User Requirements in the object- oriented scenario refine the User
Requirements for the overall System.

We apply this with "Feature Driven development” (FDD). FDD is a model- driven short-
iteration process. It begins with establishing an overall model shape. Then it continues with a
series of two- week "design by feature, build by feature” iterations. A featureis a client-
valued function that can be implemented in two weeks or less.

FDD Process # 1: Develop an Overall Model

The starting point is an initial high- level, highlights- only walkthrough of the scope of the
system and its context. From thisis produced a skeletal model,followed by more detailed
walkthroughs. Each time, the results are merged into a common model adjusting model
shape along the way.

FDD Process # 2: Build a Features List
The features are identified, grouped hierarchically, prioritised, and weighted.
FDD Process # 3: Plan by Feature

Using the hierarchical, prioritised, weighted features list, milestones for "design by feature,
build by feature"iterations are established.

FDD Process # 4: Design by Feature (DBF)

The next feature is taken, the classes likely to be involved identified, and detailed class and
method definitions defined, together with a detailed design inspection where appropriate.

FDD Process # 5: Build By Feature (BBF)
Starting with a DBF package, the methods for the feature and the

class- based test cases are built and class- level (unit) testing performed. The code is
inspected. Once the code is successfully implemented and inspected, the code is promoted to
the build process.



Our development policy isto provide software that is:
High quality, high function, produced by good programming practice
Platform independent
Open Source
Using Open Interface Standards
Modular in function - "One program to do one thing well"

We will provide maintenance releases as required to fix any issues and to support new base
software. Asnew technology evolves we will keep PhOSCo up to date; however, with the
current maturity of the Java Object Model, we do not envisage and significant or major
architectural changes within the next five years.

We believe that Trial Recorder and Trial Monitor are very close to being "functionally stable".
They have been developed over years and there is very little additional functionality that can
be added to them while complying with our standards. There is likely to be some slight
functional enhancement to those modules.

We will develop new modules. While the existence of a plan does not guarantee the future
release of a product, current plansinclude:

Trial Progress Management
Data Query resolution

Adverse Event Reporting and Tracking



