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1 Introduction

1.1 Overviews
Figure 1.1 - ProtLIMS structure overview


[image: image1]
ProtLIMS system can be logically separated into several packages. Sample-data package contains information researcher are especially interested in: samples, data files and associations between them.

Sample object represents any biological sample from raw tissue to 2d gel. Generic set of properties (including unique ID) is defined for all samples. At the same time each sample can have additional properties such as attributes and references to complicated data structures. The set of additional properties depends on sample type. Samples can be derived from each other.
Data file is usually associated with a file in LIMS storage.  Data file can be image, text, binary file, etc. Each data file has set of generic properties (including unique ID) plus additional properties depending on its data type.  Data file can be derived from other data files and samples.

Figure 1.2 – Parent-child associations in sample-data

[image: image2]
Each sample or data file can have multiple parents and multiple children

Associations between samples and datafiles have inheritance nature. On Figure 1.2 you can see that:
· Raw sample 1 was used to make gel sample 2
· Gel Images data 1 and data 2 were taken from gel sample 2
· Data 3 is a reference map combined from gel images data 1 and data 2
Each workflow brings new sample and data types into system. As long as each sample is generalized form generic sample and each data file is generalized from generic data file inheritance between samples and datafiles can be obtained. Diversity of new sample types is achieved by additional properties.
Project level purpose is to organize samples and data in logical units according to research workflow, and to add information about sample and data history.  As we conduct sample procedures, we get additional information about used protocols, equipment, etc.  Project level also stores information about personnel permissions on laboratory projects.
The following describes permission management in ProtLIMS. Owning, sharing and publishing concepts are clarified below.

When user creates project:

· User becomes project owner and gets FULL permission on created project

· User’s laboratory gets FULL permission on created project

· User can automatically give all user’s laboratory personnel FULL permission on project or choose not to

Any user with FULL permission on project can:
· Share project with personnel of certain laboratory (give CHANGE permission to laboratory and CHANGE permission to all laboratory personnel)

· Share project with certain people in certain laboratory (give CHANGE permission to laboratory and FULL or CHANGE permission to selected people in this laboratory)

· Publish project to certain laboratory (give READ permission to laboratory and READ permission to all laboratory personnel)

· Publish project to certain person (give READ permission to specified person)

· Publish project to everybody (give READ permission to any valid system user)

User with FULL or CHANGE permission belongs to the project personnel. This means that user can work on project adding new procedures, registering and associating new samples, entering project details etc. 

 The main difference between FULL and CHANGE permissions is that person with FULL permission can give permissions away to other people and laboratories. Person with CHANGE permission does not have right to do so.
READ permission gives user right to browse project results. It includes information about samples, datafiles and full project report. This option can be useful for sharing results with project customer in facility-like laboratories.

FULL, CHANGE and READ permissions form hierarchy. Person with higher permission has lower permission as well.
Figure 1.3 – Project publishing and sharing
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Here is example form figure 1.3 described step-by-step:

	Taken action
	New permission 

	Person A creates Project 1
	Person A gets FULL permission

Laboratory 1 gets FULL permission

	Creation automatically gives FULL permission to Person and person’s Laboratory
In this case person A chose not to share project with personnel in Laboratory 1

	Person A shares Project with Person B 
	Person B gets CHANGE permission

	Person B is in Laboratory with FULL permission so Person A can give permission to Person B

Person B has CHANGE permission and doesn’t have right to give permission to others

	Person A shares Project with Laboratory 2
	Laboratory 2 gets CHANGE permission

	Person A want to share project with selected personnel in Laboratory2

	Person A shares Project with Person D and gives Person D co-owner rights
	Person D gets FULL permission

	Person A can give both CHANGE and FULL permission to other people

	Person D shares Project with Person C
	Person C gets CHANGE permission

	Person D has FULL permission and have right to give permission to others

	Person A shares Project with personnel of Laboratory 3
	Laboratory 3 gets CHANGE permission

Persons E-F get CHANGE permission

	New personnel in Laboratory 3 will automatically get CHANGE permission

	Person A publishes Project to personnel of  Laboratory 4
	Laboratory 4 gets READ permission

Persons G-I get READ permission

	New personnel in Laboratory 4 will automatically get READ permission

	Person D publishes Project to Person J
	Person J gets READ permission

	Project can be published directly to certain person regardless of laboratory

	Person D publishes Project to everybody
	Any person gets READ permission


1.2 Related Documents

<List related documents here >

2 Actors and Goals

2.1 System admin
System Admin is a user that is expected to manage all system components including laboratories and vocabularies.
2.2 Laboratory Admin
Laboratory Admin manages system component in laboratory scope. The goal of Laboratory Admin is to manage laboratory personnel permissions. Laboratory Admin is also responsible for content of predefined types.
2.3 Researcher
Researcher is the basic system actor. Researcher manages project and inventory scope components including performed procedures, samples, data, files and other major objects.
2.4 Technician
Technician is expected to performed procedures previously planned by project researcher. Technician can manage samples, data and files as part of procedure output registration.
2.5 Default user
Default user is a valid user of the system with minimal permission. Default user can browse results that were published to him/her by other users.
Use Cases

Figure 3.1 – Use Case Diagram
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2.6 Administer LIMS
2.6.1 Brief Description

This use case allows user to set up and manage laboratories.
2.6.2 Primary Actor

System Administrator is the Primary Actor of this use case
2.6.3 Preconditions

The user is a valid System Administrator
2.6.4 Basic Flow of Events

User can:

· Add new laboratory

· Modify laboratory description 

2.6.5 Postconditions

Laboratory home project is created (see Data Definitions).
2.7 Manage Vocabularies
2.7.1 Brief Description

This use case allows user to work with vocabularies.
2.7.2 Primary Actor

System Administrator is the Primary Actor of this use case 

2.7.3 Preconditions

The user is a valid System Administrator 

2.7.4 Basic Flow of Events

User can:
· Add new terms to LIMS vocabularies such as Species, Diagnosis, Materials and etc.
· Modify existing terms to LIMS vocabularies such as Species, Diagnosis, Materials and etc.
2.8 Manage Personnel
2.8.1 Brief Description

This use case allows user to work with laboratory personnel.
2.8.2 Primary Actor

Laboratory Administrator is the Primary Actor of this use case 

2.8.3 Preconditions

The user is valid System or Laboratory Administrator
2.8.4 Basic Flow of Events

User can:

· Assign person to laboratory as personnel. Laboratory Admin user can assign person only to laboratory he administrates

· Add/modify user group (see Alternative flow “Manage user group”)

2.8.5 Alternative Flow of Events

2.8.5.1 Manage user group
Manage user group alternative flow allows admin to assign user group to person. Admin may modify only personnel that below than admin in hierarchy. Admin can assign person only to group not higher in hierarchy than admin’s group.
2.8.6 Postconditions

User home project is created for each person assigned to laboratory (see Data Definitions).
2.9 Manage Types
2.9.1 Brief Description

This use case allows user to work with predefined types.
2.9.2 Primary Actor

Laboratory Administrator is the Primary Actor of this use case 

2.9.3 Preconditions

The user is valid System or Laboratory Administrator 

2.9.4 Basic Flow of Events

User can:

· Add new predefined types such as Procedure type, Process type, Sample type, Data type, File type etc. 

· Modify existing predefined types such as Procedure type, Process type, Sample type, Data type, File type etc.
2.10 Manage Projects
2.10.1 Brief Description

This use case allows user to manage LIMS projects.  Project is a set of planned and performed laboratory procedures. Samples and data files can be assigned to project. Sharing and publishing features for project are available.
2.10.2 Primary Actor

Researcher is the Primary Actor of this use case 

2.10.3 Preconditions

2.10.3.1 Create project preconditions
The user is valid Researcher or higher on user group hierarchy. The user selected active laboratory.
2.10.3.2 Manage project preconditions

The user has FULL or CHANGE permission on selected project 
2.10.3.3 Share project and Publish project preconditions

The user has FULL permission on the project
2.10.4 Basic Flow of Events

User can:

· Add new project (see Alternative flow “Create project”)

· Manage selected project (see Alternative flow “Manage project”)

· Share project (see Alternative flow “Share project”)

· Publish project (see Alternative flow “Publish project”)

2.10.5 Alternative Flow of Events

2.10.5.1 Create project
Create project alternative flow allows:
· Add new project (User and user’s lab get FULL permission on created project)
· Define project properties

2.10.5.2 Manage project

Create project alternative flow allows:

· Add project report with attached file(s)

· Manage project procedures (see Use case “Manage Procedures”)

· Manage project samples (see Use case “Manage Samples”)

· Manage project data file (see Use case “Manage Data”)

2.10.5.3 Share project

Share project alternative flow allows:

· Share project with certain laboratory (Give CHANGE permission on the project to the laboratory and the laboratory personnel)

· Share project with certain person (Give CHANGE permission on the project to the laboratory and FULL or CHANGE to the selected laboratory personnel)

2.10.5.4 Publish project
Publish project alternative flow allows:

· Publish project to certain person (Give READ permission on the project to certain person)

· Publish project to certain laboratory (Give READ permission on the project to the laboratory and the laboratory personnel)

· Publish project to everybody (Give READ permission on the project to any valid LIMS user)

2.11 Manage Procedures
2.11.1 Brief Description

This use case allows user to plan and to run procedures. Each process describes protocol execution during procedure run. Process (and subprocesses) can have details about used samples/data files/equipment and process log(s) with text comments and attached log file. 
2.11.2 Primary Actor

Researcher is the Primary Actor of this use case 

2.11.3 Secondary Actor

Technician is the Secondary Actor of this use case. Technician can work with already existing procedures previously created by Researcher.
2.11.4 Preconditions

The user has FULL or CHANGE permission on the procedure project 

2.11.5 Basic Flow of Events

User can:

· Add procedure

· Add processes and subrocesses to procedure

· Assign equipment (see Use case “Manage Equipment”)

· Attach process logs and log files to processes

· Add samples to procedure (see Use case “Manage Samples”)

· Add datafiles to procedure (see Use case “Manage Data”)

2.12 Manage Protocols
2.12.1 Brief Description

This use case allows user to manage protocols. Protocol is basically text description associated with file in LIMS storage. This use case allows user to manage protocol files in storage and protocol properties in database. 
2.12.2 Primary Actor

Researcher is the Primary Actor of this use case 

2.12.3 Preconditions

2.12.3.1 Create new protocol and Create new version preconditions
The user is valid Researcher or higher on user group hierarchy.

2.12.3.2 Assign protocol preconditions
User has FULL or CHANGE permission on project.
2.12.4 Basic Flow of Events

User can:

· Create new protocol

· Create new version of existing protocol

· Upload and attach file to protocol (All users have READ permission to attached file)

· Download file (see Alternative flow “Download protocol”) 

· Assign protocol to procedure or process (see Alternative flow “Assign protocol”)
2.12.5 Alternative Flow of Events

2.12.5.1 Download protocol
Download protocol alternative flow allows access to information about protocol and downloading attached files (see Manage Files use case)

2.12.5.2 Assign protocol
Assign protocol alternative flow allows: 

· Assign protocol to planned procedure

· Assign protocol to process in performed procedure. 

Set of protocols assigned to processes doesn’t have to be exactly the same as set of protocol assigned to procedure these processes describe.
2.13 Manage Data
2.13.1 Brief Description

This use case allows user to manage data files through LIMS storage and data properties in database.
2.13.2 Primary Actor

Technician is the Primary Actor of this use case. 

2.13.3 Preconditions

2.13.3.1 Create new data preconditions
The user is valid Technician or higher on user group hierarchy. The user selected active laboratory. The user with FULL or CHANGE permission on the project is treated in this Alternative flow as valid Technician of the project.

2.13.3.2 Assign data preconditions

User has FULL or CHANGE permission on project.

2.13.3.3 Download data preconditions

User or user’s lab has READ permission on project
2.13.4 Basic Flow of Events

User can:

· Create new data ( see Alternative flow “Create new data”)

· Download data file from storage and get associated data properties

· Assign data to project, procedure or process (see Alternative flow “Assign data”)

2.13.5 Alternative Flow of Events

2.13.5.1 Create new data
Create new data alternative flow allows:
· Upload file into storage (see Manage Files use case)

· Define generic data properties including  data parents

· Define specific data properties (set of properties depends on data type)

2.13.5.2 Assign data
Assign data alternative flow allows:

· Assign data to project

· Assign data to performed procedure as Input or Input/Output

· Assign data to process in performed procedure Input/Output

2.14 Manage Inventory
2.14.1 Brief Description

This use case allows user to manage LIMS inventory: storage devices, equipment, samples and reagents.
2.14.2 Primary Actor

Researcher is the Primary Actor of this use case. 

2.14.3 Preconditions

2.14.3.1 Manage storage devices preconditions
The user is valid Researcher or higher on user group hierarchy. The user selected active laboratory.
2.14.4 Basic Flow of Events

This use case allows user:

· Manage storage devices (see Alternative flow “Manage storage devices”)

· Manage laboratory equipment (see Use case “Manage Equipment”)

· Manage samples (see Use case “Manage Samples”)

· Manage reagents (this use case is not covered in current version )
2.14.5 Alternative Flow of Events

2.14.5.1 Manage storage devices
Manage storage devices alternative flow allows:

· Create new storage devices

· Create new empty sample plates

· Modify information about existing storage devices and plates
2.15 Manage Samples
2.15.1 Brief Description

All samples have common set of properties. However, specific sample types (such as raw sample or 2dGel samples) have additional properties or/and data assigned to them. This use case allows user to manage sample information for different types of samples.
2.15.2 Primary Actor

Technician is the Primary Actor of this use case. 

2.15.3 Preconditions

2.15.3.1 Create new sample and Place sample preconditions
The user is valid Technician or higher on user group hierarchy. User belongs to one laboratory or have selected active laboratory. The user with FULL or CHANGE permission on the project is treated in these Alternative flows as Technician of the project.

2.15.3.2 Assign sample preconditions 

The user has FULL or CHANGE permission on project.

2.15.3.3 Download sample preconditions 

The user or user’s lab has READ permission on project.
2.15.4 Basic Flow of Events

User can:

· Create new sample ( see Alternative flow “Create new sample”)

· Place sample into sample plate

· Download sample (all information about sample)

· Assign sample to project, procedure or process (see Alternative flow “Assign sample”)

2.15.5 Alternative Flow of Events

2.15.5.1 Create new sample
Create new sample alternative flow allows:

· Define generic sample properties including sample parents

· Define specific sample properties (set of properties depends on sample type)

2.15.5.2 Assign sample
Assign sample alternative flow allows:

· Assign sample to project

· Assign sample to performed procedure as Input or Input/Output

· Assign sample to process in performed procedure Input/Output
2.16 Manage Equipment
2.16.1 Brief Description

This use case allows user to manage LIMS equipment.
2.16.2 Primary Actor

Researcher is the Primary Actor of this use case. 

2.16.3 Preconditions

2.16.3.1 Create equipment and Place equipment preconditions
The user is valid Researcher or higher on user group hierarchy. The user selected active laboratory.
2.16.3.2 Assign equipment preconditions

The user has FULL or CHANGE permission on project.
2.16.4 Basic Flow of Events

User can:

· Create new piece of equipment

· Place equipment into storage device

· Assign equipment to process in performed procedure

2.17 Manage Files
2.17.1 Brief Description

This use case allows user to manage files through LIMS file storage (LIMS archive).
2.17.2 Primary Actor

Technician is the Primary Actor of this use case. 

2.17.3 Preconditions

2.17.3.1 Upload file preconditions
The user is valid Technician or higher on user group hierarchy. The user selected active laboratory.
2.17.3.2 Download file preconditions

The user or user’s lab has READ permission on file

2.17.4 Basic Flow of Events

User can:

· Upload file (see Alternative flow “Upload file”) 

· Download file (see Alternative flow “Download file”)

2.17.5 Alternative Flow of Events

2.17.5.1 Upload file
Upload file alternative flow allows:

· Upload new files into archive

· Define file properties

2.17.5.2 Download file
Download file alternative flow allows:

· Download file from archive
· Get file properties
2.18 Browse Results
2.18.1 Brief Description

This use case allows user to browse information about conducted research 
2.18.2 Primary Actor

Default user is the Primary Actor of this use case. 

2.18.3 Preconditions

The user has READ permission on active project. Users with FULL or CHANGE permission on project automatically get READ permission.
2.18.4 Basic Flow of Events

User can:

· Get all samples assigned to project 

· Get sample-data parent-child relationship history for selected samples

· Get data and data files assigned to project 

· Get list of all used protocols and protocol files

· Get all performed procedures and process logs

· Get project report and project report files
Overall Requirements

2.19 Requirements Prioritization

	Priority
	Use Case Name
	Supp Requirement Ref #

	1
	Administer LIMS
	1

	3
	Manage Vocabularies
	2

	2
	Manage Personnel
	3

	3
	Manage Types
	4

	2
	Manage Projects
	5

	2
	Manage Procedures
	6

	3
	Manage Protocols
	7

	1
	Manage Data
	8

	3
	Manage Inventory
	9

	1
	Manage Samples
	10

	3
	Manage Equipment
	11

	1
	Manage Files
	12

	1
	Browse Results
	13


Manage Reagents use case is not going to be covered in current version of ProtLIMS

Data Definitions

Laboratory contains information about laboratory personnel, equipment, projects, etc. Each project, piece of equipment, sample and data file belongs to at least one laboratory. Each laboratory can have multiple projects and at the same time each project can belong to different laboratories. 
Active (current) laboratory is a selected laboratory for a person assigned to multiple laboratories. Is person belongs to only one laboratory this laboratory is an active one.
Project is the main LIMS unit. Project binds together information about conducted research: all used and created samples, data files, procedures. Each project can have multiple procedures and at the same time each procedure can belong to different projects.  Samples can be assigned directly to project or to procedures inside of the project
Active (current) project is a selected project for a person assigned to multiple projects (permissions may vary).

Laboratory home project stores procedures, samples and datafiles that were created outside of other projects. This project is shred between all laboratory users.
User home project is created for each person assigned to laboratory. This owned by user project stores all procedures, samples and datafiles that were created by user outside of other projects. Only admins have permissions on another person user project.
Procedure is a term for a logical unit of work.  It also can be called “experiment” (“study”) but some researchers use “experiment”(“study”) as a name for combination of projects, so to avoid confusion we picked “procedure” term.  Note that procedure here is not an algorithm – it’s more like subproject. Each procedure can have multiple input and output samples and at the same time each sample can be assigned as input sample for different procedures.  Each sample can be used as output only in one procedure

To plan procedure means that user defines procedure type and list of protocols to be used. That also implies that input/output sample and data types are defined.

To perform procedure (to run procedure) means that user defines procedure input (samples or/and data files), registers generated output (samples or/and data files) and adds processes to describe details of procedure run.
Protocol is basically a text description of different laboratory activities.  When a researcher plans a procedure he picks the list of protocols he is going to implement in this procedure

Process is an implementation of a protocol inside of procedure.  Protocol describes how things are supposed to be done; process shows how they were really performed (including all changes that were made to protocol, equipment logs and additional information from laboratory personnel).  Process can have subprocesses.

Person belongs to one of the following user groups: System admin, Laboratory Admin, Researcher, Technician or Default user. User group agrees with use case actor and defines person authority in LIMS. 
Permission hierarchy is as follows: FULL permission, CHANGE permission and READ permission. Each project has laboratories and personnel assigned to it with certain permission. The main difference between FULL and CHANGE permissions is that person with FULL permission can give permissions away to other people and laboratories. Person with CHANGE permission does not have right to do so.
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