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BRAHMYersion 8

Managing Natural History

BRAHM$s a scalablemanagement system for preservefibssiland livingnatural history collectionas well as
those undertaking floristic or taxonomic researttis.development is &sed on almost 30 years of database
implementation

For collection managers in museums, botanic gardens, herbaria and seed banks, BRAHMS helps integrate your
data for management and research, increasing outputs and productivity.
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Images and Surveys and
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Data integration for research arabllection management is a key objective with BRAHMS.

ODOCARPUS
, NIVALIS

New Zeatsnd 8

BRAHMS has been developed to store all categories of natural history collection.

Some database project examples:

manage a grasshopper or beetle collection;

develop a comprehensive botanic gardenseed bank management system;
create a catalogue of fungi or cultivated plants;

produce an annotated checklist for a mountain in Cameroon;

create an online portal to search and display your data, images and;maps
help prepare a monograph for a family @ genus;

or all of these together within krger natural history museumr herbarium

= =4 =4 -4 -4 -4 4

BRAHMS v8 Getting started 3| Page



BRAHMSalelopment priorities

1 easy to install and maintain, intuitive to use

1 follow publisheddatastandards for preserved and living collections
1 scalable from small research projects to large, msité enterprise systems;
1 capable of managing and integrating all categoaggreserved and living collection;
1 extendable, allowing projects to add custom storage fields;
1 modular, allowing others to aticomponents including webased adebns;
1 international with respect to data store and user interface;
1 asustainable solution with the potential for distributed development.
Online vides
Performance in a large database Mapping in action
Connecting to the conifer demo database Editing map points
Adding a new user account Printing a garden plant list
Editing user access and permissions Updating and viewing calculated fields
Using the species table form Opening, docking and linking tables
Adding text entries to taxa Using tags, filters and maps
Using data grid filters Generating labels and saving to pptx
Selecting visible columns Images -> specimen RDE file for data capture
Merging values - a fast way to tidy your data Tracking edits and using Undo
Creating an RDE file for geographic data Managing transactions
Importing plant names from IPNI Deleting records

Importing bird sample data from an Excel table

Adding species names to an RDE file
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Building a databader botanic gardens

Introduction

The development of a well organised databasefien a keyactivity forbotanic gardermanagers anathers
undertaking research on the plantshe strategy adopt will vary depending on your resources, the amount
of data to manage and your shednd longerterm objectives. However, in all these cases, the paths to
successful database development are broadly similar.

Hardware

Having adequately resourced hardware is an important aspect of any sizable database pajsctall

projects the softwae and databasenaybe installed on a personal computer running Windows or on a Mac
with Windows emulation. Aside from having sufficient disk space and as much RAM as possible (8GB or ideally
more), there are no special requirements other than that tNET versiois sufficiently up to dateFor
institutions with large collectiongerhaps many millionsand many isnultaneous users, thdatabase will be
stored on a serveand it is important that this is well resourced. The server will need sufficient disk space,
adequate RAM and a good processor. If you try to run any large database on an inadequately resourced
server, performance wilhot be optimal The BRAHMS software itself widluallybe installed on a shared

drive that all users can accesbut it may also be locatedn individual client workstations. You can also have
a set up with remote server log in lmgers located on different sites. On larger networks, the set up you
adopt will be finetuned to achieve the maximum performance, a specialised IT task not further discussed
here.

Data migration

You may have data in an earlier version of BRAHMS, indix&etess tables or in other database packages.
These data can bmigrated into BRAHM&or v7 usersa functionis providedto exportall your datato v8via

XML Data in Excetanbe imported to BRAHMS via ROBata held in other packages may require some form
of migration input. However, one way or another, the idea of migration is that you maintain all the data your
currently have.

Optimising dta capture

Data entry efficiency (speed + accuracy) can be sensibly optimised for all projects. While smaller number of
records can be added directly into BRAHMS, the recommended procedure for larger scale data capture is to
useRapid Data Entry (RDPB)ata are added to external RDE spreadsheets (themselves portable mini

databases) and after checking, these data are transferred into the main database. RDE files can themselves be
optimised for specific projects by set up the desired fields and field order.

To take full advantage of RDE, your database can bestdded by importing useful dictionaries of data, for

example lists oftaxa, garden locationggeographic nameand other widely used listd.ookup lists can be

I RRSR F¥2NJ Iyé FASER 6KSNB é&2dz KIS + FAESR aSi 2F% Ol f dz
usually best to have these defined in advance. You are then in a position to force selectatefined list or

allow the data entry person to add new entries. A more complete range of optimising procedures is discussed

in the RDE sectionf the manual

Exploring your data

One of the key attractions of BRAHMS is that you can explore youirdaimaart spreadsheetenown asdata
grids. Whilehe BRAHM$®rms are great for data editing, the data grids, together with the many toolbar
options, are incredibly powerful for viewing, sorting, filtering, calculating and analysis. Data grids are
virtualized, ensuring they are fast even if you are working in i¢h millions of records.
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Reports

Aside from using the data export options provided in BRAHMS, you may want to create report templates for
plantlists, labels, loan forms and otheBRAHMS is fully integrated with reporting tools developed by
Stimulsoft You can gradually build up a library of handy report templgtesd many of the tricks to learn for
that are reviewed in detail in theeport design sectionf the manual Learning to design cool reports is one
aspect of masterig BRAHMS where users with interest to do so can go the extra mile, delving into complete
range of report design optionsfor example seéttps://www.youtube.com/user/StimulsoftVideas

Exportingdata

Aside from reporting, all data can leeported to Excel or C&\and all such exports respect your currently
selected column views, applied filters and sort order. In v8.1. a new XML designer will allow yourtd@xpo
XML using a usatefined XML schema. By combining the query and column selection tools, you can easily
export any data to Excelperhaps to send for garden label engraving/printing.

Mapping

Almost all botanic gardenrpjects want toproduce mapsAll the procedures for creating maps using different
GIS options such as QGIS are reviewed imtae sectiorof the manual Assuming you are onlingpu also

have access to the-built ArcGIS ARInd the map pointiocation editor One of the handiest features in

BRAHMS v8 is the ability to view data records and map points together, dynamically linking these to highlight
the current data record, and respect filters.

Choice oflatastore

SQLite (personalata store) is intended for small to medium sized projects. It is portable and the entire data
store is easily moved from one location to another. BRAHMS always uses SQRIDEfblesvhich are
designed to be entifg portable, operating on a server or from a memory stick.

SQLite is less suitable for large, multipker projects. Such projects will use MSSQL Server or PostgreSQL
with appropriate security and maintenance.

I WREFEGF &aid2NBQ NBTSQLEe, MSSQLISeryel oV FoRgreS@lLa EatmgigiécludeBne
to many separate database projects.

%Ql.ilc

>
Local/personal databases i

Project networks l @ PostgreSQL

Institutional networks
Regional networks :E 2
2

Microsoft

SQL Server

A data store may include one or many
separate database projects,

Each database project has its own
access and permissions settings.

BRAHMS is entirely scalabl@anaging small research projects or millions of records in larger museums and networks.
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Species, gardens, herbaria anddbanks

BRAHMS includes specialist modukdsfully integrated. These include modules for rapid data entry, manging
geographic data and mappingansactions andlatabase administrationAll of these are important for

garden management. The key spesiathodulesfor taxonomy, gardens themselves, herbaria and seedbanks
have been developed collaboratively wiifferent institutions ensuring thathey provide the day to day
curation and research support that projects nedthe following notes providanintroduction to some of
thesefeatures.

Species and otheaxonomic data

BRAHMS has separate tables for Higher Classification, Families, Genera and Species, the latter including infra
specific names and cultivars. ik keylCN and ICNCP ranks amvered. There are also separate tables to

store authos, common names, plant uses and text descriptidibile some projects require only a simple list

of names, others assemble comprehensive details as required for different types of research publication

this respect, BRAHMS manages all details of nomenclature for taxonomic research.

Rapid DataEntry Taxa  Geo  Collections Biblio Images Management Publish Online  Grid Tools Data Tools ‘

1#{Tag Groups %1 Sort X NoFilter @ Filter Info. 's #Add - POFind.. B CharMap # 3 @ cel
@ Match X Nosort & Selection  'i=Tree View D X Delete ~ [ Edit History |+ {0 Relational Lookup @ Documents @ Literature % Refresh Dal
i
Vil [£= Grouping #, +Selection R Merge [ JComments (= [ Form Q Record () Auto Refre:
Tag Sort, Filter, Query Edit View
Higher Classification + X H Column Management
{tag v|Del [Kingdom a[Phylum Taxa Group Order Last Modified By |
7 Column Management
Animalia Arthropoda Insecta Dermaptera Demo % vt
> Animalia Arthropoda Insecta Coleoptera Demo W] Select/Deselect All | Filter:
& Animalia Arthropoda Insecta Lepidoptrera Demo Move column: (R G
= Animalia Chordata Aves Passeriformes Demo [] Record Guid
— V] Tag
h Plantae ] Del
I~ Plantae Tracheophyta Pinopsida Pinales [] Restriction Code
= Kingdom
Plantae Tracheophyta Magnoliopsida Rosales [ subkingdom
& Plantae Tracheophyta Magnoliopsida Ebenales ¥ Phylum
. [ Subphylum
Plantae Urticales [¥] Taxa Group
s B !
- F e [[] Class Name
[ Subclass
Plantae Tracheophyta Magnoliopsida Cornales (V] Order
== [] Nomenclature Note
c
Plantae Tracheophyta 2] Last Modified By
. Plantae Malvales Last Modified On
Lo [V] Created By
Blaiae [V Created On
> Blamban  mmmmacnae.

Field selection in the higher classification table.

RapdDaabatry Tma  Geo  Collections  Bbllo  Images  Management  PubléhOnline  GrdTools  DataTools  Web Unks
T Higher Cassification B8 Species B Species use dctionary 8 Entities  Tag synonyms of tagged records % Orthographic checks T Show descriptions
R Famies 0 Common names R Species uses B Entity Names ), Extond tage to related infra taxa g Update homonym numbering
M Genera T Toxa descriptions 0 Designation Hierarchy  # Copy tags to VAGUE field <o Link Geds 0 Transtor Toge
View View (Entties) Spocies tools

= F . aJGena 21 [speces souc

v Column Managem

T Hoc # Full Name | Metasequoi glyptostrobodes H. K. Hu & W. C. Cheng  Select/Deseiect AT Fiter
i o | st .~ 11
L Name | Features  Texts | Synonyms | Entty Names | infras | Collections | CommonyTrade Names | Custom Feids b
Lo amiy
o || Tawon | Gerua | Famiy Subfamiy
i (o Trbe
Metasequoia glyptostroboides H. H. Hu & W. C. Cheng |2 Subtribe
4 wh 1 # Full Name
il HH Conserve [ X|[# Accapted Nar

Hut This ‘conservation f

(See Group

Trade Series

Trade Epthet

Trademark Registered
Trademark Common Name.

more open, with &
hous, 5-15 em long,

A sample species table with the data grid showing selected columns. The taxa form and column managearent tool
opened and docked right.
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Botanic Gardens

The living collections module manages data and images for botanic gardens, arlestatasand other

horticultural projects. The modulakes advantage of all th&#andard BRAHMS features to edit, query,

report, map, export and publish online with additional featufes garden accessions and plants. As living
collections data are fully integrated within BRAHMS, it becomes possible to develop a comprehensive system
for both curation and researghinking alsoa herbarium materiaif needed.

Rapid Data Entry ~ Taxa Geo  Collections Management Biblio Publish Online Images

Category Living Collection - [ Accessions FH Requests £ Production inventory F Propagation experiments - Grafts
BR Collection Events R Plants B Gardenareas [ Seasonal production data BT Propagation experiments - Cuttings
View selected category records only. B Events/observations [ Garden locations [ Propagation experiments - Seed [ Risk assessments
View View (Living Collections)

The taxonomy module stores

Taxa and all details of plant names and
horticultural data their related properties.

Collection ev.ents to Collection P

record the wild — /

. Events Ve
origin of plants.
yd
/
v »~ Accession records describe the

Supplier details.

source/ origin of material, when and
. . how it was received. Each gives rise
Suppliers > Accessions to one or more plant records.
“\‘ Accessions arrive as seed, bulbs, grafts,
Propagation

cuttings, plants or another type of propagule —
and are planted directly to a collection or kept
~

Garden th . Plant records describe
arden ) im: zones, : . > growing plants, where they
areas and beds. ocations are located and all details

relevant to these plant.

in propagation to attain a finish number/size.

FAR

Yoo

Events record things that happen to
plants over time up to their disposal or
death. This includes standard
maintenance events and also plant
observations such as flowering times.

The requests file logs plant actions
that have been requested.
Requests, once completed can be
transferred to the events file.

Thismodule benefits from the standard BRAHMS features to edigry, report, map, exportand publish
onlinewith additional features for managing garden data. Fully integrated within BRAHMS, it becomes
possible to develop a comprehensive management system falega that shares data and resources with
other system components including the herbarium and seed bank modules.

Thetaxonomic frameworkallows you to develop an infrastructure of taxa for all ICN and ICNCP ranks from
higher level classifications down tofia-specific levels, cultivars and hybridgeld synonymy, common names,
trade names, groups, series, grexes, patent IDs, descriptions, native distribution, hardiness, shade tolerance,
water requirements, conservation status and more.

GardenAccession reardsinclude details of the type and amount of material received, from who or where,
receipt date, IPEN, the wild origin or derived source and the initial identification.

Plant recordshold all details of plants in the garden from planting out to dispasaleath.
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A history ofmanagement events and requestser plants can be added. Examples are garden maintenance
and stockchecks; name changdspel checkspropagation activities; plant movements; periodic
observations on features such as leaf flustmvering, fruiting, disease and cause of death. Event categories
are defined to suit your project management procedures and objectives.

Plant propagationdata can be stored for production propagation; experiments with seed, cuttings and.grafts

Plantgarden locationcan be recorded from defined garden areas or theme zones down to pinpoint map
locations with options to record bed and grid numbering as used locally.

Interactive mappingfeatures using the inbuilt ArcGIS API or your preferred GIS.
Transactionsan be recorded to store batch receipts and different categories of garden exchange.

Legaland permitdata such adlagoya protoco) Import, Export, Phytosanitary, Collection and Research

permit details can be recorded using tRermits and Permissionfgature. PDF files, Excel sheets and other
documents can be linked to accessions, individual plants, transactions, species and other records. An example
would be linking a material transfer agreement to a garden exchange.

Images ofplants (physical fileor media library URD# their original habitat or in the garderan be added
andlinkedto records in the database as appropriate. Images of herbarium specimen vouchers and other
associated specimens or illustrations can be added.

Individual projects &n extend data file structuresy adding custom fields=or example, if a project wanted
to store details about species or individual plant accessions using fields not provided by default in BRAHMS,
additional data fields can be registered and become ar@grent part of your database.

The module is supported byapid Data Entry (RDEich can be used to capture data in batches and to
transfer data from other formats such as Excel worksheets. RDE can also be used to upleadestiogk
propagation data ad plant observations for plant accessions.

Voucher specimengherbarium specimen, DNA, wood, seett;.) can be linkedhrough the preserved
collections moduleVouchers may be from original wild collections and/or from established garden plants.

You cardesign your own website and publistviatual botanic gardenor online plant catalogue directly from
BRAHMS using its WebConnect features.

Qollectionsand preserved specimens

Many botanic gardens also manage collection event data recording plant wildsoaigd there may be a
need crosgeference to preserved material such as herbarium specimens.

If a collection event leads to vouchers being taken,pghgsicalspecimens willikely be deposited in a
museum/herbarium collection. They may be formally mounted and incorporatechtaseumcollection.
Examples are birds, insects, fungi, ferns, higher plaotsindeed any form of preserved natural history
material

Each specimen is kad toa collection eventwhich stores the collector name and number, date, location,
initial identification andusually somether details about the collection. #ingle collectiorevent may lead to
multiple specimengor duplicates) These may be depasd at different institutions and be different types of
material @ninsect or birda herbarium sheet, a DNA sample, seeds, wood section, étaij,

Specimens may have barcodes and/or accession numbers. Theyelay & LO§ éednin 2ategory
(holotype, isotypegtc). Each specimen may have multiple determinations.
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@ BRAHMS vB.0 - Conifers (denis)
‘
Rapid DataEntry Taxa  Geo  Collections ~ Management Biblio Publi

@ BRAHMS v8.0 - Conifers (denis)

Rapid Data Entry  Taxa Geo Collections Management Biblio

Category Living Collection ] i Accessions FH Requests BH Production il Category Preserved Specimen | [ Specimens BT Museum folders
8 Collect Al Collection Events R Plants BE Garden areas 8 Seasonal prc 8 Collect Aj| Collection Events [ Determinations 5 Specimen Categories
View st riold observation only P° BE Events/ob i 5 Garden locati ) i View st 014 observation only g [ Museum boxes [ Type Categories
View (Living | View (Specimens)

Literature observation Literature observation

Living Collection Living Collection
Preserved Specimen Preserved Specimen
Seed Accessions AR "y d Seed Accessions

Survey Plot Samples B 2N X ﬁ Survey Plot Samples

Selecting a specific collection category alters the toolbar menu options.

IEEZI RopidDaaknty  Tam  Geo  Collections  Management  Bibiio  Publish Oniine  Images  GridTools | Data Tools
THiTeg Groups | 4] Sort r Xclew @ Filterinfo s $rdd - Prind B CharMap # yimeges CRefreshData | T Summary | @iTag > Excel [
O Match X Clear Fsoecton reoview & Xouet - West ooy 12 AMLookup # Dos  Q Record Gy Auto Rfrash Brescsv B
it s
o= #, +Selaction ft Merge  (JComments '= B cet View
Tag Sort Fiter, Query e View Caleulate Export Dsta
Museum Foiders & X
[Tog |Del |BoxBarcade [FolderBarcode |Family # Full Name |Folder Region  w|Contents
| Ned
. BE1503933  BE1903933 Fungi-Boletacese Boletus parasitcus Bul Nederland Fung-Boletaceae: Boletus parasiticus (p p) to Fungi-Boletacese:
| . BEINSTIE  BE10ST38 ung! Indet Nedertand Fung: (pp) to Fungt (o)
I

[E]

BE1905902 BE1905902 Pholiota (Laschy Singer Nederfand Fung! ta g

BEI9MM234  BE1904234 Coprinus lagopus (Fr) r. Nederland Fungi-Coprinacsae: Coprinus lagopus (5 p) to Fungi-Coprinace:

|

BE1S03673  BE1903673 Agaricus impudicus (Rea) Pilit Nederland Fung: Agaricus impudicus (p.p) to Fungi Agaricus impudicus (5

* BEIN0S41  BE190S41 Lycoperdon foetidum Bonord Nedartand Fung: Lophodermium (p.p.) to Fung Lycoperdon foetidum (pp
— BE10MES  BE1504488 Myxomyeota Diderma doriki Nenw.-Bremek Nederland Fung: Distrypells (pp) 1o Fungt: Diderms dariki
— BE1905136 BE1905136 Funal Inocybe sauamata LE Lange. Nederland Funa: Inocvbe sauamata (6.0 to Funal: Inocvbe sauamats (0.0,

Material may or may not be held in boxes and folders as shown here. Each cai
have their own barcode as can the individual specimens. Screen taken from
Naturalis herbarium database.

1 Scalable to manage any size of collectallowing multiple users to add and edit data simultaneously.
1  Store data for any category of specimevholeorganismsherbarium sheets, DNA sampleglarium,etc.
1  Store one to many physical specimens per collection eweaah specimenvith one to many determinations
1  Add project specific fields to your database structure if these are not included by default.

1 Link images to specimemsphysicalffiles or media library URLSs.

1  Design reporting templates for lists, loan forms, labels and determination slips.

1  Optimize specimen data capture usithg Rapid Data Entry module.

1  Import specimen data donated from otheathbases and websites.

1  Use specimen data to develop checklists and analyse diversity for differently scaled areas.

1  Map georeferenced collections to show distribution by species or any other queried dataset.

1 Publish specimen details with images online.

Seal Banks

The seed module, developed collaboratively with the Millennium Seed Bank at RBG Kew, has broad curation
and research applications for projects who collect, store, test and distribute seed. Seed accession and test
data, related vouchers and imageall integrated and can be published online.
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Field dota = Pant Dvdescription  Testing  Calkulations = Processing/cleanng | Track
Moisture status  TetrazoSum Oerminatontests Egmngtests Testgrid  Resuls

TestD: 22789

TESTS
IOoI Interval Testid Startdate Stepsum Numgerm Numsown Result Viability Unusable Full Abnor
_{ nital seed test 26860 26/11/1591 memo 7 20 a7 0 1 12

nital seed lest 26991 25/11/1931 memo S 20 23 0 0 15

1 Seed accession records including all passport and wild origin data can be managed with links to voucher details,
project and agreement details, and seed batch data.

1 Data from collection cleaningethodology, cleaning time and results, the precise store bank location as well as any
records of collection duplication to other seed banks.

1  Seed counting processes including absolute and/or estimates via seed sample weights, incorporataynasfdior

cut-testing analysis to provide adjusted quantities per collection.

Germination test design including addition of multiple conditions and treatments.

Germination test results provided for both germination and viability percentages, including germiretgon r

Automated scoring of collections/batches against Millennium Seed Bank Partnership Seed Conservation Standards.

PDF files, Excel sheets and other documents can be linked to accession, individual plant, species and other records.

Examples are materiat@nsfer documents and species level spreadsheets.

Images of seed or the plants in their original habitat can be added, together with voucher images as available.

1 Projects can extend the standard BRAHMS seed data file structures by editing BRAHMS dite=nailoich become
a part of your database.

1 The Rapid Data Entry (RDE) module is used to capture new seed accessions and test data or to transfer data from
other formats such as Excel worksheets.

1 You can design your own website and publish a virtual ssekligarden or online plant catalogue directly from
BRAHMS using BRAHMS WebConnect. For example see the RBG Kew MSBP data Warehouse at
http://brahmsonline.co.uk/msbp.

E R

=

BRAHMS v8 Getting started 11| Page



Logging in to theemo database

If you have notetinstalled BRAHMS and/or do not haakink to the conifer databaser anyanother
database, refer téAnnex section and Annex section 2

Otherwise, the login steps are as follows:

1 Locate and run thbrahmsexe file You can create a desktop shortcut to this fifehe application does
not start, the most likely cause & installationsecurity issue. Refer tihe troubleshooting section
1 On thelog in form, choose the settings ahown below:

A splash screen window is displayed as the system gathers the necessary re®gdgithd@RAHMS Authenticatiorthe
defaultuser namds Pemdand thepasswordst 2 ¢ S Nde@dQ &8 delty here depends a little on the installation set
up and your available RAMhe name of th®ata Location may differ as this depends on the name assigned when the
data connection was added.

Note: if the demodatabase idocatedon a shared drive ahyour data connection is to the shared drive,
multiple users can be logged into the database at the same time.

The opening screen will vagepending on youselected background imagery
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