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1.1. Welcome to the StarTeam best 
practices series!

Whether	you’re	a	StarTeam	newcomer	or	an	experienced	
veteran,	welcome!	The	goal	of	this	document	is	to	bring	
you	tips,	techniques,	and	practices	that	will	help	you	use	
StarTeam	successfully	in	your	own	environment.	The	
information	presented	here	supplements	the	standard	
StarTeam	product	guides	and	manuals,	providing	“how	
to”	advice	not	found	elsewhere.	These	best	practices	are	
cultivated	from	years	of	experience	helping	customers	
get	the	most	from	StarTeam.	We	hope	this	information	
helps	your	organization	as	well.

This	document	is	part	1	in	a	series	of	4	papers,	which	
Borland®	will	release	and	continue	to	update	over	time.	
Parts	2	to	4	will	cover	best	practice	areas	such	as	
deployment,	configuration,	process	support	and	
administration.	

1.2. StarTeam has grown up!

StarTeam	began	as	a	software	configuration	
management	(SCM)	tool	for	small	teams	on	Windows	
–	a	niche	back	in	1996.	StarTeam	was	the	first	SCM	
product	to	combine	traditional	file	version	control	with	
defect	tracking	in	an	integrated,	graphical	product.	
Over	the	years,	StarTeam	has	expanded	on	all	fronts:	
features,	platforms,	performance,	and	scalability.	
StarTeam	is	now	used	by	international	companies,	
allowing	thousands	of	globally	distributed	users	to	
share	a	common	repository.	Enterprises	now	use	
StarTeam	to	integrate	application	lifecycle	management	
(ALM)	activities	in	truly	global	spanning	organizations.

1.3. StarTeam basics

In	this	section,	we’ll	review	StarTeam	basics:	its	
architecture,	key	components,	and	core	concepts.	We’ll	
map	StarTeam’s	terminology	and	features	to	VCS,	SCM,	
and	ALM	concepts.	If	you’re	new	to	StarTeam	or	want	
to	brush-up	on	the	essentials,	read	on.

1.4. The big picture

Now	you	may	be	wondering:	how	would	we	classify	
StarTeam?	Is	it	a	VCS	tool,	an	SCM	application,	or	an	
ALM	solution?	Here’s	how	we	classify	StarTeam:

•	 StarTeam	supports	all	of	the	features	of	a	VCS:	a	
centralized	repository,	versioning	for	all	file	types 
(not	just	text),	all	basic	VCS	operations,	different	
container	types,	and	fine-grained	security.

•	 StarTeam	is	also	a	complete	SCM	application:	it	
supports	file	and	non-file	artifact	types;	branching 
and	merging;	artifact	sharing	(“cheap	copies”);	
change	tracking;	development	streams;	and 
change	rules.

•	 StarTeam	supports	enterprise	ALM	foundation	features	
in	the	following	ways:

Collaboration:	A	topic	artifact	supports	threaded	
discussions,	and	event-driven	notifications	are	provided	
via	email	and	publish/subscribe	messaging.	Read-only	
audit	artifacts	are	automatically	generated	to	provide	a	
detailed	log	of	all	data	modifications.	Workflow	support	
connects	people	to	defined	processes,	thus	ensuring	
team	collaboration	based	on	work	items	going	through	
agreed	states.

Customization:	StarTeam	provides	customizable	
workflow,	forms,	and	artifact	properties.	An	SDK	
supports	custom	event-driven	applications	and	the	
integration	of	new	tools.	Bundled	graphical	clients	
provide	per-user	customization	features.

Traceability:	A	flexible	link	facility	allows	arbitrary	
artifacts	to	be	related	within	the	repository.

Distributed teams:	StarTeam	uses	a	unique	
architecture	that	allows	thousands	of	users	worldwide	
to	access	a	single	instance	without	replication. 
Borland	Search	is	a	search	engine	that	provides 
secure	searching	across	multiple	StarTeam	(and	
CaliberRM™)	repositories.	

Metrics & analytics:	StarTeam	Datamart	is	a	data	
mining	application	that	provides	multi-repository	
analytics	and	custom	reporting.	StarTeam	is 
integrated	with	other	Borland	ALM	products	(e.g.,	
CaliberRM,	Silk™,	Tempo,	and	Together®),	popular 
IDEs	(e.g.,	JBuilder,	Eclipse,	Delphi,	Visual	Studio), 
and	other	repository-based	products	(e.g.,	HP 
Quality	Center).

In	short,	StarTeam	is	far	more	than	a	VCS	or	even	an	
SCM	system.	Companies	use	StarTeam	because	they	
need	ALM,	and	StarTeam	provides	a	strong	foundation.

1.5. Standard architecture overview

The	core	components	of	StarTeam	architecture	are	
depicted	in	Figure	1.
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As	you	can	see,	StarTeam	employs	a	client/server	
architecture.	The	Cross-Platform	Client	(CPC),	Server	
Administrator,	and	Command	Line	Interface	are	example	
bundled	StarTeam	clients.	StarTeam	clients	use	the	
freely	available	StarTeam	SDK,	so	you	can	write	custom	
applications	that	have	access	to	the	same	features	as	the	
bundled	clients.	The	SDK	is	fully	featured	in	Java,	.Net,	
and	COM	flavors,	allowing	you	to	write	custom	applications	
for	any	environment.	A	single	StarTeam	client	can	have	
multiple	sessions	to	any	number	of	StarTeam	servers.

All	StarTeam	clients	connect	to	a	StarTeam	Server	
process	using	TCP/IP,	so	virtually	any	kind	of	network	
can	be	used:	LAN,	WAN,	VPN,	or	the	public	internet.	
StarTeam	uses	a	proprietary	protocol	called	the	
command	API,	which	supports	compression	and	
multiple	levels	of	encryption.	The	command	API	has	
been	optimized	to	support	high	performance,	automatic	
reconnect,	delta	check-out	for	slow	connections,	and	
other	important	features.

A	single	deployment	instance	of	StarTeam	is	known	as	
a	server	configuration,	usually	shortened	to	just	
configuration.	The	persistent	data	of	a	configuration	
consists	of	a	database	and	a	vault	and	is	managed	by	a	
single	StarTeam	Server	process.	The	database	holds	all	
metadata	and	non-file	artifacts,	whereas	file	contents	
are	stored	in	the	vault.	The	database	can	be	Microsoft	
Desktop	Engine	(MSDE),	full	SQL	Server,	or	Oracle,	and	
it	can	reside	on	the	same	machine	as	the	StarTeam	
Server	process	or	a	separate	machine.

In	its	SCM	capacity,	StarTeam’s	vault	is	a	critical	
component	that	affects	performance	and	scalability. 

In	contrast	to	the	traditional	delta	storage	technique,	
StarTeam’s	vault	uses	an	innovative	(patent	pending!)	
architecture	designed	for	scalability,	performance,	high	
availability,	and	dynamic	expandability.	Today,	
customers	are	storing	up	to	a	terabyte	of	data	in	a	
single	StarTeam	vault,	but	it	was	designed	to	store	
content	up	to	a	petabyte	and	beyond.

Within	the	vault,	files	are	stored	in	containers	known	as	
hives.	A	hive	is	a	folder	tree	containing	archive	and	
cache	files	on	a	single	disk	volume.	Hives	can	be	
dynamically	added	on	existing	or	new	disk	volumes,	
thereby	allowing	virtually	unlimited	capacity.	StarTeam	
stores	each	file	revision	in	a	separate	archive	file	in	a	
manner	that	minimizes	space	usage	as	well	as	
duplicates	content.	Amazingly,	StarTeam’s	vault	uses	
less	space	than	delta-based	storage!1

The	StarTeam	database	and	vault	can	be	backed-up	
dynamically,	while	the	server	is	in	use.	This	supports	
24	x	7	operations	that	want	to	minimize	down	time.	
Other	high	availability	features	and	techniques	are	
discussed	later.

1.6. StarTeamMPX Components

The	standard	architecture	described	in	the	previous	
section	represents	the	minimal	components	present	in	
a	StarTeam	instance:	a	StarTeam	Server	process	
managing	a	vault	and	a	database	and	one	or	more	
StarTeam	clients.	With	just	these	components,	all	basic	
StarTeam	functionality	is	available.

Like	all	client/server	architectures,	as	the	number	of	
clients	grows,	the	server	could	potentially	become	a	
bottleneck.	In	fact,	the	scalability	of	many	client/server	
systems	is	entirely	limited	by	this	bottleneck.	Other	
client/server	systems	address	scalability	by	deploying	
multiple	instances	and	replicating	information	between	
them	to	attain	synchronization.

StarTeamMPX	(or	simply	MPX)	is	a	unique	solution	to	
client/server	scalability.	MPX	is	a	publish/subscribe	
messaging	framework	that	pushes	update	events	that	
contain	metadata	and	data	to	clients.	It	is	optional	
because	it	is	not	required	for	basic	StarTeam	
functionality.	However,	when	MPX	is	activated,	it	
improves	StarTeam	server	scalability	and	improves	
StarTeam	client	responsiveness.

1	In	certain	cases	where	it	is	more	economical	to	send	file	deltas	to	clients	instead	of	full	versions,	StarTeam	generates	and	caches	
delta	files.	However,	in	most	cases	sending	full	versions	is	more	economical.

Network StarTeam ServerStarTeam Clients

DatabaseLAN, WAN,
VPN, etc.

command API

TCP/IP

Figure	1:	Overview	of	the	StarTeam	architecture
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Basic	MPX	requires	the	addition	of	a	single	extra	
component,	known	as	the	Message	Broker.	The	
Message	Broker’s	role	is	illustrated	in	Figure	2.	

The	Message	Broker	is	a	messaging	process	that	uses	
an	event	API	to	receive	updates	from	the	StarTeam	
Server	process.	The	Message	Broker	broadcasts	
encrypted	messages	containing	updated	artifacts.	
StarTeam	clients	subscribe	to	subjects	and	receive	only	
messages	relevant	to	them.	By	receiving	updates	as	
soon	as	they	occur,	StarTeam	clients	do	not	need	to	
poll	for	updates	or	refresh	information	they	have	
cached,	significantly	reducing	the	demand-per-client	on	
the	StarTeam	server.	This	improves	server	scalability,	
but	it	also	improves	client	responsiveness	since	
updates	are	received	within	seconds	after	they	occur.

Messages	broadcast	by	a	Message	Broker	benefit	
clients	with	active	sessions.	However,	for	files	MPX	
offers	an	optional	Cache	Agent	process	that	manages	
its	own	persistent	cache.	Cache	Agents	can	be	
deployed	at	geographic	locations,	allowing	clients	to	
fetch	file	contents	from	the	nearest	Cache	Agent,	
preventing	the	need	to	fetch	this	content	across	a	
longer	(and	potentially	slower)	network	connection.	
MPX	Cache	Agents	are	illustrated	in	Figure	3.

In	this	example,	a	Root	Cache	Agent	is	deployed	
network-near	to	the	StarTeam	Server	process.	A	Root	
Cache	Agent	directly	accesses	the	StarTeam	vault,	
providing	local	clients	with	an	alternate	path	to	the	
vault	for	checking-out	files.	This	reduces	demand	on	
the	StarTeam	Server,	enhancing	its	scalability.

Database

Update Events

Command API

Event API

Figure	2:	Role	of	the	MPX	Message	Broker

Database

Update
Events Update

Events

Command API

File
Checkouts File

Checkouts

broker-to-broker
forwarding

To local clients

Server siteRemote site

Figure	3:	MPX	Cache	Agents

This	example	also	shows	a	Remote	Message	Broker	and	
a	Remote	Cache	Agent	deployed	at	a	remote	site.	
Utilizing	broker-to-broker	forwarding,	each	update	
event	is	forwarded	once	to	the	Remote	Message	Broker,	
which	then	broadcasts	it	to	local	clients.	Files	are	
streamed	to	the	Remote	Cache	Agent,	which	stores	
them	in	an	encrypted	private	cache.	StarTeam	clients	
network-near	to	the	Remote	Cache	Agent	can	check-
out	files	at	any	time,	leveraging	the	local	high-speed	
network	instead	of	pulling	content	across	the	WAN.	
This	further	reduces	demand	from	the	StarTeam	Server	
while	improving	remote	client	responsiveness.

Though	not	shown	in	this	example,	MPX	offers	many	
other	benefits	for	distributed	organizations:

•	 An	optional	companion	to	the	Message	Broker	is	the	
Multicast	Service,	which	broadcasts	messages	to	local	
clients	using	IP	multicast.	This	broadcast	protocol	further	
reduces	network	traffic	in	large	client	communities.

•	 Any	number	of	Message	Brokers	can	be	“chained”	
together	(typically	in	a	hub-and-spoke	configuration)	
to	form	a	“messaging	cloud”	that	scales	to	any	size	
organization.2

•	 Any	number	of	Cache	Agents	can	be	distributed	
globally.	Clients	can	be	configured	to	automatically	
locate	and	use	the	network-nearest	Cache	Agent,	or	
they	can	choose	a	specific	Cache	Agent.

2	If	you’re	an	existing	StarTeam	user,	you	may	recall	that	there	used	to	be	a	1,000	connection	per	Message	Broker	limit,	and	a	ten	
Message	Broker	per	“cloud”	limit.	Since	the	StarTeam	2006	release,	these	limits	have	been	lifted.	Message	Broker	limits	can	now	
be	configured	to	arbitrary	values	based	on	available	resources	such	as	file	handles.
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•	 Cache	Agents	use	push	caching	in	which	content	is	
broadcast	and	stored	by	Cache	Agents	as	soon	as	it	is	
created.	This	makes	caches	more	effective	than	
traditional	“pull	through”	caching,	in	which	every	initial	
request	results	in	a	“cache	miss”.

•	 Cache	Agents	use	advanced	synchronization	techniques	
that	improve	their	effectiveness	such	as	pre-charging,	
tiering,	request	forwarding,	and	automatic	catch-up.

In	summary,	MPX	provides	a	unique	solution	for	
distributed	teams.	It	leverages	the	benefits	of	a	
centralized	server	–	lower	total	cost	of	ownership,	better	
security,	and	simplified	administration	–	while	solving	
the	traditional	performance	and	scalability	issues	of	
client/server	architectures.	Later,	we’ll	discuss	options	
for	deploying	core	StarTeam	and	MPX	components.

1.7. Core Concepts

In	this	section,	we’ll	explore	core	StarTeam	concepts	
such	as	containers,	artifacts	versus	items,	links,	labels,	
and	so	forth.

1.7.1. Containers: Configurations, projects, 
and views
Containers	are	the	basic	building	blocks	for	organizing	
information.	The	three	basic	containers	that	StarTeam	
provides	are	illustrated	in	Figure	4.

As	described	in	section	1.5,	a	server	configuration	is	a	
deployment	instance	of	StarTeam.	All	files,	change	
requests,	and	other	artifacts	that	can	be	interrelated	
and	managed	as	a	whole	reside	in	the	same	configuration.	
The	configuration	in	Figure	4	is	named	Prod1.	

Within	a	configuration,	artifacts	are	organized	into	
projects.	Before	a	configuration	can	be	used,	at	least	
one	project	must	be	created	to	hold	files	and	other	
objects.	A	server	configuration	can	hold	multiple	projects,	
each	oriented	to	the	lifecycle	needs	of	a	specific	team,	
application,	or	component.	The	configuration	in	Figure	
6	has	two	projects:	BedRock,	perhaps	for	foundation	
components,	and	AppSuite,	which	could	be	for	used	for	
applications	belonging	to	a	common	suite.

Each	StarTeam	project	consists	of	one	of	more	views.	
Think	of	a	view	as	a	“subproject”	–	it	is	a	subset	of	the	
project’s	contents	that	support	a	specific	activity.	Every	
project	automatically	receives	a	main	view	into	which	
folders,	files,	and	other	artifacts	are	initially	placed.	
Additional	child	views	are	created	to	represent	different	
subsets	of	the	main	project	information,	historic	snapshots	
of	project	information,	or	work	areas	for	new	development	
work.	StarTeam	provides	a	wide	range	of	options	for	view	
creation	to	support	a	wide	range	of	development	scenarios.

1.7.2. Artifacts
The	basic	object-of-interest	in	StarTeam	is	an	artifact.3 
All	artifacts	are	versioned,	and	some	are	branchable.	
The	built-in	artifact	types	supported	by	StarTeam	are	
summarized	below:

•	 Folder:	Every	view	has	one	root	folder,	which	typically	
has	a	tree	of	subfolders	beneath	it.	Folders	are	
patterned	from	the	file	system	concept	of	directories.	
In	many	cases,	you	will	want	to	create	StarTeam	
folders	that	mirror	specific	directory	structures.	
However,	StarTeam	folders	can	hold	any	kind	of	artifact	
–	not	just	files.	This	concept	may	seem	strange	at	
first,	but	when	you	discover	that	you	can	organize	
change	requests,	tasks,	and	other	non-file	artifacts	
the	same	way	you	organize	files,	you	will	find	this	
feature	very	powerful.	Folders	can	branch,	allowing	the	
same	folder	to	have	different	properties	in	each	branch.

•	 File:	StarTeam	allows	you	to	store	any	kind	of	file:	
text	or	binary,	authored	or	generated,	small	or	very	
large.	A	few	more	features	are	provided	for	text	files	
such	as	keyword	expansion	and	EOL	conversion,	but	
all	file	types	otherwise	are	treated	identically.	With	the	
2006	release,	StarTeam	allows	single	file	revisions	
larger	than	4GB.	(Now	you	know	where	to	store	your	
full-length	movies!)	Files	are	branchable,	allowing	
parallel	version	streams	and	merging.

Server Con�guration Prod1

LAN, WAN,
VPN, etc.

Project BedRock Project AppSuite

BedRock (main view)

BedRock 1.0
(child view)

BedRock SP1.0
(grandchild view)

BR SP1 HotFixes
(great-grandchild view)

Pegasus
(child view)

Bob’s Sandbox
(grandchild view)

Team1 Sandbox
(grandchild view)

Jean’s Sandbox
(grandchild view)

Sources
(child view)

AppSuite (main view)

DocWork
(child view)

Public Docs
(grandchild view)

Figure	4:	StarTeam	containers

3	In	many	StarTeam	documents,	an	artifact	is	referred	to	by	the	overly	general	term	object.	In	recent	years,	the	term	artifact	has	
become	generally	accepted	as	the	“thing”	that	versioning	systems	manage.	So	that’s	what	we	use	in	this	document.
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•	 Change request:	A	change	request	(CR)	is	a	general	
artifact	that	can	represent	a	defect,	enhancement	
request,	or	another	reason	for	a	software	change.	
Because	CRs	are	often	at	the	heart	of	change	
management,	the	CR	type	is	frequently	extended	with	
custom	fields,	custom	GUI	forms,	and	workflow	rules.	
CRs	can	branch,	allowing	parallel	modifications	to	the	
same	CR	for	separate	activities	such	as	fixing	the	
same	defect	in	multiple	releases.	Using	integration	
tools,	you	can	import	CRs	from	and	keep	them	
synchronized	with	other	defect	management	systems.

•	 Task:	StarTeam	tasks	are	modeled	after	project	
management	tasks:	they	can	be	arranged	hierarchically	
to	represent	task	decomposition,	they	can	be	
connected	with	predecessor/successor	relationships,	
and	they	can	be	updated	with	progress	units	known	as	
work	records.	You	can	import	tasks	from	a	project	
management	system	such	as	Microsoft	Project,	update	
and	maintain	them	via	StarTeam,	and	then	synchronize	
them	back	to	the	original	project	source.	In	StarTeam,	
tasks	are	versioned	but	they	do	not	branch.

•	 Topic:	A	topic	is	very	similar	to	a	newsgroup	
message.	Like	newsgroup	messages,	topics	can	be	
organized	into	conversation	threads.	Because	topics	
are	artifacts,	they	are	versioned	(but	not	branched)	
and	are	stored	in	the	repository	with	other	artifacts.	
This	allows	you	to	capture	more	application	lifecycle	
“knowledge”	such	as	important	discussions	related	to	
a	design	decision	or	a	requirement	approval.

•	 Requirement:	If	you	do	not	have	a	formal	
requirements	management	(RM)	tool,	StarTeam	
requirements	provide	a	convenient,	lightweight	artifact	
with	which	requirements	can	be	captured.	
Requirements	can	be	arranged	hierarchically	to	
represent	decomposition,	and	they	can	be	linked	to	
other	artifacts.	Since	requirements	are	independently-
versioned	artifacts,	they	are	more	accessible	than	
requirements	buried	in	documents,	which	are	versioned	
at	the	whole-document	level.	If	you	use	a	requirements	
management	system	such	as	Borland’s	CaliberRM,	
those	“formal”	requirements	can	be	imported	as	
StarTeam	requirements	and	organized	together	with	
other	lifecycle	artifacts.	(Borland	provides	integration	
tools	to	import,	synchronize,	and	even	link	artifacts	
between	StarTeam	and	CaliberRM.)	Requirements	do	
not	branch	and	are	available	with	the	Enterprise	
Advantage	Edition	of	StarTeam.

•	 Audit:	An	audit	is	a	read-only	“change	event”	artifact	
that	is	automatically	generated	for	other	artifact	
changes:	add,	modify,	delete,	move,	label	attach,	etc.	
Because	audits	are	automatically	generated	and	
immutable,	they	are	not	really	artifacts	per	se,	but	
StarTeam	allows	you	to	access	them	with	similar	GUI	
and	SDK	techniques	as	other	artifacts,	so	you	can	
think	of	them	as	read-only	artifacts.	The	generation	of	
audits	and	the	length	of	time	that	they	are	retained	
are	configurable.

•	 Custom components:	New	with	the	release	of	
StarTeam	12.0	is	the	ability	to	extend	the	component	
types	being	supported	by	the	StarTeam	server.	By	
editing	the	component	configuration	file	(see	below),	
organizations	can	now	add	new	component	types	
dedicated	to	the	specific	needs	of	your	development	
environment.	Because	of	the	generic	nature	of	CR’s	
(see	above),	the	possibility	exists	that	CR’s	may	get	
“over	burdened”	with	many	different	subtype	of	change	
request	and	this	may	potentially	lead	to	a	complex	
workflow	to	support	all	the	slight	variations	in	process	
required	for	each	subtype	of	CR.	With	a	dedicated	
component	for	the	job,	it	is	possible	to	simplify	the	
workflow	definition,	as	well	as	improve	performance	
as	there	would	typically	be	better	load	separation	on	
the	backend	when	separate	components	are	used	for	
separate	purposes.	Custom	components	benefit	from	
the	same	feature	support	as	other	components	get,	like	
versioning,	access	rights,	hierarchical	structures,	etc.	

These	artifacts	are	all	“bundled”	with	StarTeam;	
however	you’re	not	obligated	to	use	them	all.	The	code	
for	each	artifact	type	is	encapsulated	in	a	dynamically-
loaded	plug-in	module	called	a	server-side	component	
(SSC).	Each	SSC	is	a	code	library	suffixed	with	.ssc	
that	resides	in	the	server’s	installation	directory.	If	you	
rename	an	.ssc	module	before	the	server	starts,	the	
corresponding	artifact	type	will	not	be	used.	For	example,	
if	you	want	to	use	StarTeam	as	a	VCS	only,	just	rename	
all	*.ssc	modules	except	for	file.ssc.	Note	that	you	
always	get	folders,	so	there	is	no	.ssc	module	for	it.	Also,	
we	recommend	you	keep	audit.ssc	due	to	the	value	of	
the	“change	log”	represented	by	audit	artifacts.

1.7.3. Artifact versioning, branching, and merging
In	addition	to	a	version	number,	StarTeam	assigns	each	
revision	a	dotted-decimal	value	called	a	dot	notation.	
Whereas	the	version	number	is	unique	within	a	revision	
branch,	the	dot	notation	value	is	unique	within	the	
entire	revision	tree.	An	example	is	shown	in	Figure	5.
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As	shown,	revisions	on	the	artifact’s	main	branch	use	
the	single	dot	notation	pair	1.n	where	1	indicates	that	
it	is	the	initial	(first)	branch	and	n	is	the	same	as	the	
version	number.	When	the	artifact	is	branched	from	the	
main	branch,	revisions	on	the	child	branch	use	the	dot	
notation	1.m.1.n,	where	m	is	the	main	branch	version	
number	from	which	the	branch	was	created	and	n	is	
the	version	number	on	the	new	branch.	Note	that	an	
artifact	can	branch	more	than	once	from	same	point:	in	
the	example	above,	branches	1.2.1.n	and	1.2.2.n	were	
both	created	from	main	branch	revision	1.2.	The	
second	2	in	1.2.2.n	tells	you	that	this	is	the	second	
branch	from	revision	1.2.	Branch	1.2.2.1.1.n	has	three	
pairs	of	numbers,	telling	you	that	it	is	a	third-level	
branch,	created	from	parent	revision	1.2.2.1.	Artifacts	
that	can’t	branch	(tasks,	topics,	and	requirements)	are	
always	on	the	main	branch,	so	their	dot	notation	is	
always	1.n.

Now	let’s	see	how	merging	works.	Recall	that	in	
merging,	there	is	a	source	revision,	a	target	revision,	
and	a	common	ancestor	revision	that	represents	the	
latest	source	revision	for	which	the	source	and	target	
branches	were	reconciled.	Suppose	source	revision	1.4	
is	merged	with	target	revision	1.2.1.3.	If	this	is	the	first	
merge	from	the	1.n	branch	to	the	1.2.1.n	branch,	
revision	1.2	is	the	common	ancestor	since	it	is	the	last	
revision	that	the	1.n	and	1.2.1.n	branches	had	in	
common.	When	the	merge	is	complete,	the	merged	
result	is	added	to	the	target	branch,	resulting	in	
revision	1.2.1.4.	This	is	illustrated	in	Figure	6.

After	storing	the	merged	result	revision,	StarTeam	
stores	a	merge	point	(MP)	that	points	from	the	source	
revision	1.4	to	the	merged	target	revision	1.2.1.4. 
The	merge	point	causes	StarTeam	to	remember	that	
these	two	revisions	are	“resolved”	in	that	direction. 
If	later	we	perform	another	merge	between	the	same	

Main branch

dot notation

version numbers

1.0 1.1 1.2 1.3 1.4 
. . .

0 1 2 3 4 

First branch created
from revision 1.2

Second branch created
from revision 1.2

New branch created
from revision 1.2.2.1

1.2.1.0 1.2.1.1 1.2.1.2 1.2.1.3
. . .

0 1 2 3 

1.2.2.1.1.0 1.2.2.1.1.1 1.2.2.1.1.2
. . .

0 1 2 

1.2.2.0 1.2.2.1 1.2.2.2 1.2.2.3 1.2.2.4 
. . .

0 1 2 3 4 

Figure	5:	Branching	and	dot	notation

branches	(in	the	same	direction),	StarTeam	will	pass	
revision	1.4	to	the	three-way	merge	tool	as	the	new	
common	ancestor.	This	allows	the	merge	tool	to	more	
intelligently	decide	what	new	changes	in	the	source	
branch	should	be	merged	to	the	target	branch.	Note	
that	merge	points	are	directional	–	if	we	merge	from	
the	1.2.1.n	branch	to	the	1.4	branch,	we	create	and	
use	merge	points	that	point	in	the	opposite	direction.

Note	that	with	StarTeam	2008,	Borland	introduced	the	
View	Compare	Merge	(VCM)	tool	to	support	visual	
merging	in	a	simple	repeatable	way.	To	further	enhance	
the	merging	process,	we	also	added	support	for	the	
notion	of	Change	Sets.	These	two	capabilities	together	
make	for	a	very	powerful	and	flexible	way	to	manage	
merging	where	multiple	artifact	types	are	involved	(for	
example	files	and	the	associated	CR’s	that	drove	change	
to	these	files).	We	will	discuss	the	VCM	tool	and	Change	
Set	support	at	length	in	another	Best	Practice	Guide.

OK,	let’s	lift	the	hood	on	StarTeam	artifact	versioning	
just	a	tiny	bit	more	so	we	can	talk	about	object	IDs. 
In	a	nutshell,	all	revisions	in	the	same	revision	tree	
have	the	same	root	object	ID	(root	OID).	All	revisions	
that	belong	to	the	same	branch	have	the	same	object	
ID	(OID).	Furthermore,	for	all	revisions	on	the	main	
branch,	the	object	ID	and	root	object	ID	are	the	same.	
This	is	illustrated	in	Figure	7.

In	this	example,	the	file	foo.java	started	with	OID	and	
root	OID	123,	and	the	corresponding	1.n	branch	has	
revisions	up	to	1.2.	At	revision	1.1,	it	branched	to	form	
the	1.1.1.n	branch,	which	uses	the	new	OID	311.	
Revision	1.1.1.2	was	branched	to	form	the	1.1.1.2.1.n	
branch	with	OID	875.	But	all	revisions	in	the	entire	
branch	tree	have	the	original	root	OID	123.	Each	
revision	holds	the	properties	specific	to	it:	name,	
description,	contents,	etc.

Source Branch

Target Branch

Common
Ancestor Source

Result

Target

1.2 1.3 1.4
. . .

1.2.1.0 1.2.1.1 1.2.1.2 1.2.1.3 1.2.1.4 

Source revision 1.4 is merged to
target revision 1.2.1.3. Source 

revision 1.2 is the common 
ancestor. New target revision 

1.2.1.4 is created by the merge.

A merge point is stored
indicating that source revision

1.4 is resolved with target
 revision 1.2.1.4.

Merge MP

Figure	6:	Merging	between	branches
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Also	shown	is	a	change	request	(CR	413)	that	began	
with	OID	and	root	OID	equal	to	400.	At	revision	1.2,	it	
branched	(remember	–	CRs	can	branch!)	to	form	
branch	1.2.1.n	with	OID	573.

Now,	consider	a	folder	artifact.	As	you’d	expect,	each	
revision	holds	properties	such	as	name,	description,	
and	exclude	spec	(file	patterns	to	ignore	within	working	
folders).	What’s	really	different	about	StarTeam	folder	
artifacts	is	that	they	do	not	have	a	property	that	
represents	their	contents.	Explaining	how	containment	
works	leads	us	to	items.

1.7.4. Items and sharing
In	StarTeam,	the	folder	hierarchy	and	the	contents	of	
each	folder	are	specific	to	each	view.	Artifacts	can	belong	
to	(or	more	properly	exposed	through)	any	number	of	
views	and	projects.	An	item	is	the	object	that	both	
“connects”	artifacts	to	a	specific	view	and	organizes	
them	into	a	hierarchy.	Figure	8	shows	how	this	works.

Every	view	has	a	root	item,	which	always	points	to	a	
folder	artifact.	In	this	example,	the	root	folder	name	is	
foo.4	We	can	make	any	artifact	in	the	repository	belong	
to	this	folder	by	creating	an	item	that	points	to	both	
the	artifact	and	the	root	item	as	its	parent.	In	this	
example,	the	files	a.txt,	b.java,	and	c.jar	and	the	folder	
bar	are	all	child	elements	of	the	root	folder	foo.	As	you	
can	see,	the	concept	of	path	name	is	formed	by	
concatenating	the	names	referenced	by	the	item	
structure.	In	this	view,	there	is	a	file	whose	path	name	

All revisions
for �le foo.java

Root OID = 123

Revision 1.x branch
(OID = Root OID)

Revision 1.1.1.x branch
(OID ≠ Root OID)

Revision 1.1.1.2.1.x branch
(OID ≠ Root OID)

All revisions
for CR 413

Root OID = 400

OID=123
Version=0 (1.0)

Version=1 (1.1)

Version=2 (1.2)

Version=2 (1.2)

Version=1 (1.1)

Version=2 (1.2)

OID=311
Version=0 (1.1.1.0)

Version=1 (1.1.1.1)

Version=2 (1.1.1.2)

OID=400
Version=0 (1.0)

Version=1 (1.1)

Version=2 (1.2)

OID=573
Version=0 (1.2.1.0)

Version=1 (1.2.1.1)

Version=2 (1.2.1.2)

OID=875
Version=0 (1.1.1.2.1.0)

Version=1 (1.1.1.2.1.1)

Version=2 (1.1.1.2.1.2)

Figure	7:	Artifact	OIDs	and	root	OIDs

is	/foo/bar/d.doc	because	we	can	get	to	this	artifact	via	
the	item	path:	folder	foo	to	folder	bar	to	file	d.doc.	If	
we	want	to	change	the	folder	in	which	d.doc	appears,	
we	change	the	parent	of	its	associated	item	–	the	
artifact	itself	is	not	modified.

Notice	that	two	items	reference	the	file	c.jar.	This	means	
that	this	file	is	contained	in	two	different	folders.	We	
say	that	the	file	is	shared	in	two	places.	This	is	
analogous	to	Unix	links	that	reference	the	same	file,	
causing	it	to	appear	in	multiple	directories.	Sharing	
allows	any	artifact	to	be	shared	in	multiple	places.	Since	
artifacts	are	“heavy”	(they	contain	all	the	properties)	
and	items	are	“light”,	this	is	how	“cheap	copies”	are	
made:	we	just	create	items	pointing	to	existing	artifacts.

This	business	of	item	versus	artifacts	may	sound	
complicated.	Do	we	really	need	it?	Actually,	you	mostly	
won’t	even	be	aware	of	the	item/artifact	dichotomy.	
StarTeam	clients	and	the	StarTeam	SDK	mostly	blend	
the	properties	and	behavior	of	the	two	constructs,	
exposing	a	single	“item”	concept.	For	example,	in	the	
SDK	you	can	call	Item.get(“<property	name>”)	where	
<property	name>	is	either	the	name	of	a	property	
belonging	to	the	item	(such	as	its	parent	folder)	or	to	
the	artifact	to	which	the	item	points	(such	as	its	name).	
You	rarely	need	to	think	of	the	two	as	separate	objects.

The	most	important	things	to	know	about	items	are	
summarized	below:

•	 Artifacts	can	only	be	accessed	through	items:	With	
StarTeam,	you	can	only	fetch	or	update	an	artifact	by	
directing	your	request	to	a	specific	item.	There	are	no	
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/foo/b.java
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File
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Figure	8:	Connecting	and	organizing	artifacts	with	items

4	By	convention,	the	root	folder	name	is	usually	(but	not	always)	the	same	as	the	view	name.	For	this	reason,	in	StarTeam	URLs	
and	other	path	specifications	that	include	a	project	name,	view	name,	and	folder	path,	the	root	folder	name	is	usually	omitted.
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commands	to	directly	access	an	artifact	independent	
of	an	item.	This	means	that	all	artifact	access	is	
influenced	by	the	context	of	the	associated	item	such	
as	its	parent	folder	and	the	view	in	which	it	lives.

•	 Items	form	folder	trees:	“Paths”	are	formed	by	each	
view’s	“item	tree”.	This	means	that	folder	artifacts	do	
not	define	their	contents.	Instead,	what	appears	inside	
a	folder	is	determined	by	the	items	that	refer	to	the	
folder’s	item	as	their	parent.	You	don’t	really	move	
artifacts	–	you	move	items.	Moving	an	item	from	one	
folder	to	another	causes	the	item’s	parent	to	be	
modified	–	the	artifact	referred	to	by	the	item	isn’t	
touched.5	This	may	seem	strange,	but	it	is	a	powerful	
feature	we’ll	discuss	further	later.

•	 Items	facilitate	sharing:	Items	allow	an	artifact	to	
appear	in	multiple	folders,	views,	and	projects.	To	
make	an	artifact	–	including	its	entire	history	–	appear	
in	a	new	location,	we	only	have	to	create	a	new	item,	
which	is	pretty	cheap.	Sharing	is	analogous	to	“hard	
links”	used	in	Unix	file	systems.

•	 Items	influence	version	behavior:	An	item	has	
properties	that	control	what	artifact	revision	is	
referenced	and	how	updates	through	the	item	are	
handled.	Items	store	an	OID	that	determines	what	
artifact	branch	is	referenced.	An	item	also	stores	a	
configuration	timestamp	to	indicate	whether	it	floats	
to	the	tip	revision	or	is	pinned	to	a	specific	revision	of	
the	referenced	branch.	An	item’s	branch-on-change	
(BOC)	flag	indicates	if	the	referenced	artifact	should	
branch	when	modified	through	the	item.	For	example,	
if	an	item	currently	refers	to	artifact	revision	1.7,	and	
BOC	is	true,	and	an	update	is	directed	at	the	item,	the	
artifact	is	branched	by	storing	the	updates	to	a	new	
revision	identified	as	1.7.1.0.	Additionally,	the	item	is	
modified	to	point	to	the	new	branch	(since	it	has	a	
new	OID),	and	its	BOC	flag	is	set	to	false.	Note	that	
BOC	cannot	be	true	for	items	that	point	to	artifacts	
that	can’t	branch	(such	as	topics).	Also,	an	item	with	
BOC	equal	to	false	and	a	pinned	configuration	
timestamp	is	read-only	because	we	can’t	update	a	
historic	revision	and	we	can’t	start	a	new	branch!

•	 Items	create	promotion	trees:	This	is	an	advanced	
concept,	so	we’ll	just	touch	on	it	briefly	here.	Items	
that	are	shared	to	a	new	location	“remember”	the	
item	from	which	they	were	shared.	This	“share	parent”	
relationship	is	different	than	the	“containment	parent”	
relationship	that	forms	item	paths.	It	facilitates	a	concept	
called	automatic	promotion,	which	we’ll	cover	later.	

Now	that	we	know	the	difference	between	artifacts	and	
items,	which	term	should	we	use?	It	turns	out	that	in	
most	cases,	either	term	works	equally	well.	Because	
you	can	only	access	and	update	artifacts	through	
items,	and	because	StarTeam	blends	item	and	artifact	
properties	into	a	single	object	(both	graphically	and	in	
the	SDK),	you	can	think	of	them	as	a	single	concept.	

In	the	remainder	of	this	document,	we’ll	usually	use	the	
term	item	when	we	mean	to	include	folder/view	context	
that	items	add	to	artifacts.	When	the	context	is	not	
important	to	the	discussion,	we’ll	use	the	term	artifact.

1.7.5. Links and process items
A	link	is	a	binary	relationship	between	two	items.	
StarTeam	links	have	“configuration	scope”,	which	means	
that	any	two	items	in	the	same	repository	(regardless	
of	project	or	view)	can	be	linked.	You	can	use	links	to	
form	associations	between	artifacts	for	any	reason:	a	
requirement	linked	to	a	design	document,	a	change	
request	linked	to	a	duplicate	instance	of	the	same	defect,	
a	task	linked	to	a	design	specification,	and	so	forth.

Each	endpoint	of	a	link	points	to	a	specific	item.	An	
endpoint	always	stores	the	initial	revision	for	which	the	
link	is	valid;	the	link	is	not	“visible”	to	revisions	older	
than	the	initial	revision.	Additionally,	an	endpoint	can	
be	pinned	to	a	specific	artifact	final	revision	or	float	to	
the	latest	artifact	revision	referenced	by	the	item.6 A 
link	also	has	a	comment	property	that	can	be	used	to	
describe	the	link,	why	it	was	updated,	and	so	forth.	
Links	are	versioned,	which	means	that	if	you	look	at	a	
historic	configuration	of	a	view,	you’ll	see	the	links	as	
they	existed	in	the	historic	snapshot.

Links	play	an	important	part	in	the	use	of	process	
items,	which	provide	an	intra-view	change	process	

5	Under	the	hood,	items	are	versioned	similarly	as	artifacts.	This	means	that	changes	such	as	moving	an	item	to	a	new	folder	really	
creates	a	new	item	revision,	causing	the	previous	item	to	become	historic.	Item	versioning	is	necessary	to	make	“time	travel”	work	
properly	–	we’ll	discuss	this	more	later.

6	If	you’ve	been	paying	attention,	you	might	be	thinking	“Wait	a	minute	–	if	links	point	to	items,	how	can	an	endpoint	be	pinned	to	
a	specific	artifact	final	revision?”	An	endpoint	points	to	a	specific	item,	but	it	also	keeps	data	that	says	whether	it	floats	to	the	
item’s	tip	artifact	revision	or	a	historic	revision.	In	other	words,	the	endpoint	“sees”	one	or	more	artifact	revisions	through	the	item,	
so	it	can	be	pinned	to	a	specific	one	if	we	like.
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mechanism.	A	process	item	is	a	CR,	task,	or	
requirement	used	as	the	context	for	a	set	of	file	
changes.	Process	items	can	be	used	in	any	view	for	file	
add	or	check-in	operations,	but	a	project	can	define	
them	as	required	for	all	of	its	views.	Furthermore,	
project	properties	can	define	which	artifact	types	are	
valid	process	items	and	which	statuses	are	valid	for	
each	artifact	type.

In	StarTeam	clients,	you	can	select	an	active	process	
item,	which	means	that	it	is	used	until	its	status	becomes	
ineligible	or	another	process	item	is	chosen.	Alternatively,	
you	can	select	an	eligible	process	item	within	each	add/
check-in	dialog.	StarTeam	automatically	creates	links	
between	a	process	item	and	any	new	files	that	are	added	
or	modified	while	the	process	item	is	in	effect.	Process	
item	links	are	pinned	at	both	ends.	Consequently,	the	
specific	version	of	the	process	item	used	is	linked	to	
the	specific	version	of	each	new	or	modified	file.

Example	process	items	with	pinned	links	are	shown	in	
Figure	9.

In	this	example,	the	process	item	links	tells	us	that	CR	
413	revision	1.2	created	foo.java	revision	1.2	and	
added	file	bar.java	(since	it	is	revision	1.0).	At	revision	
1.1,	task	1123	later	updated	foo.java	to	create	revision	
1.4,	and	baz.java	revision	1.1	was	checked-in	on	behalf	
of	the	task	as	well.

Process	items	act	like	lightweight	change	containers.	
They	provide	traceability,	allowing	you	to	trace	file	
changes	to	their	purpose	or	context.	They	also	provide	
a	way	to	select	file	revisions	created	for	a	specific	CR,	
task,	or	requirement	so	that,	for	example,	you	can	
attach	those	revisions	to	a	view	or	revision	label.
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Figure	9:	Example	process	items	with	links

1.7.6. Labels
StarTeam	labels	provide	a	way	to	identify	a	specific	set	
of	artifact	revisions	for	any	purpose.	Unlike	containers	
such	as	views	or	folders,	we	say	that	specific	artefact	
revisions	are	attached	to	labels	instead	of	being	
contained	by	them.	Furthermore,	a	label	is	usually	
fairly	static	–	the	revisions	attached	to	it	are	not	
expected	to	change	much,	if	at	all.	A	label	provides	a	
lightweight	snapshot.

Here	is	what	is	important	to	know	about	labels:

•	 View scope:	Labels	“belong”	to	a	view.	That	is,	each	
view	has	its	own	set	of	labels.	This	also	means	that	
every	label	has	a	name	that	must	be	unique	from	
other	labels	belonging	to	the	same	view.	Each	label	
also	has	a	description	that	helps	users	understand	the	
purpose	of	the	label.

•	 Frozen labels:	A	label	can	be	frozen,	which	means	no	
new	artifacts	can	be	attached	to	it,	and	attached	
artifacts	cannot	be	detached	nor	reattached	at	a 
different	revision.	Conversely,	non-frozen	labels	can	
have	all	of	these	modifications.	Since	many	
organizations	depend	on	the	immutability	of	frozen	
labels,	specific	security	permission	is	required	to	
freeze	or	unfreeze	a	label.

•	 Labels attach items:	StarTeam	actually	attaches	
specific	item	revisions	to	a	label,	each	of	which	infers	
a	specific	artifact	revision.	Since	each	item	defines	a	
parent	folder,	the	artifact	is	attached	in	a	specific	
folder.	This	allows	“time	travel”	to	work	properly,	but	it	
also	means	that	if	you	move	an	item,	you	need	to	
reattach	it	to	any	label	for	which	you	want	to	reflect	
the	artifact	in	its	new	folder.

•	 View labels:	StarTeam	supports	two	kinds	of	labels.	
A	view	label	is	inclusive	of	the	entire	view	as	of	a	
specific	timestamp.	That	is,	when	a	view	label	is 
first	created,	it	is	attached	to	every	artefact	revision	
that	was	tip	as	of	that	timestamp.	(A	snapshot	of	
“now”	can	be	used	as	the	timestamp.)	Don’t	worry;	
this	is	not	as	expensive	as	it	sounds:	StarTeam	view	
labels	are	cheap.	After	a	view	label	is	created,	new	
items	can	be	attached	to	it,	attached	items	can	be	
adjusted	to	be	attached	at	a	different	artifact 
revision,	and	items	can	be	completely	detached 
from	it.	A	view	label	can	be	marked	as	a	build 
label,	which	has	extra	semantics	that	assist	build	
applications.
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Figure	10:	Example	view	and	revision	label

•	 Revision labels:	The	other	kind	of	label	StarTeam	
supports	is	a	revision	label.	Revision	labels	are	
exclusive	in	that,	when	you	first	create	them,	nothing	
is	attached	to	them.	After	you	create	a	revision	label,	
you	attach	specific	items,	building	it	up	to	reflect	a	
specific	set	that	is	typically	a	small	subset	of	the	view.	
StarTeam	can	automatically	attach	new	file	revisions	
to	a	revision	label	at	check-in	time	if	you	like.

•	 Label cloning:	Even	if	frozen,	both	view	and	revision	
labels	can	be	cloned.	That	is,	you	can	create	a	new	
label	starting	out	identical	to	an	existing	label	and	
then	adjust	the	revisions	attached	to	it.	A	common	
practice	is	to	clone	a	previous	label,	attach	only	new	
file	revisions	that	were	created	to	fix	a	bug,	and	use	
the	new	label	as	a	new	build	candidate,	or	release	
candidate,	or	whatever.

Example	view	and	revision	labels	are	shown	in	Figure	10.

Note	that	not	all	items	in	a	view	have	to	be	attached	to	
a	label.	Conversely,	an	item	can	be	attached	to	any	
number	of	view	and	revision	labels	as	you	like.

1.7.7. Promotion states
Promotion	states	provide	an	“intra	view”	change	
management	facility.	Promotion	states	are	built	on	top	
of	view	labels,	providing	an	ordered	set	of	states	
through	which	items	can	be	promoted	within	a	view.	
Promotion	states	are	generally	used	to	move	the	entire	
view	(or	most	items	within	it	anyway)	through	a	series	
of	steps	based	on	passage	of	specific	verification	tests.

After	defining	a	set	of	promotion	states	and	what	view	
label	each	state	is	initially	mapped	to,	you	then	
periodically	create	new	view	labels	to	represent	specific	
view	states	(such	as	daily	build	candidates).	Depending	
on	your	process,	you	then	typically	map	the	lowest-level	
state	to	the	new	view	label	and	launch	the	first	verification	
test.	After	the	tests	for	that	state	complete,	you	“promote”	
it,	causing	the	next	higher	state	to	be	mapped	to	that	
view	label.7	(Multiple	states	often	point	to	the	same	
view	label.)	When	the	tests	for	the	final	or	“top	most”	
promotion	state	passes,	the	view	is	ready	for	release,	
deployment,	or	whatever	your	process	calls	for.

Promotion	states	allow	you	to	create	build	scripts,	unit	
test	scripts,	deployment	scripts,	and	so	forth	that	
operate	on	a	specific	promotion	state	without	having	to	
be	modified	to	know	about	new	view	label	names.

An	example	set	of	promotion	states	is	shown	in	Figure	11.

1.7.8. Miscellaneous concepts
There	are	just	a	few	other	concepts	we	want	you	to	
know	about	StarTeam	before	we	continue.	They	are:

•	 Working folders:	These	are	workstation	folders	
“mapped”	to	a	particular	view.	Through	the	SDK,	
StarTeam	clients	match	local	workstations	folders	to	
the	folder	tree	in	each	view.	Normally,	the	client	
working	folder	tree	follows	the	view	folder	tree	
precisely,	but	it	doesn’t	have	to.8	The	SDK	maintains	
local	information	that	allows	it	to	know	the	status	of	
each	working	folder	and	file:	not-in-view	(no	match	in	
the	repository),	missing	(no	match	in	the	workspace),	
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view label

...
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View labels, e.g.,

created by daily builds

current label

next higher state

Release
Build 9.0.123

Build 9.0.124

Build 9.0.125

Build 9.0.126

Build 9.0.127

Build 9.0.128

Build 9.0.129

Integration Test

Unit Test

Build

Figure	11:	Example	promotion	states

7	Don’t	confuse	promotion	state	“promote”,	which	promotes	items	within	a	view,	with	the	view	compare/merge	(VCM)	“promote”	
action,	which	promotes	item	changes	across	views.	VCM	is	discussed	later.

8	The	ability	to	override	the	local	working	folder	path	for	individual	view	folders	should	be	used	with	caution.	It	can	be	handy	when	
you	need	it,	but	use	it	sparingly	to	prevent	confusion.
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current	(local	and	repository	revisions	match),	and	so	
forth.	When	you	check-out	files,	by	default	they	are	
placed	in	their	matching	working	folders.	Likewise,	
new	files	are	added	to	the	view	folders	that	match	
their	working	folders.	Working	folders	give	rise	to	the	
notion	of	client-calculated	properties	such	as	status	
and	size	on	disk.

•	 Time travel:	This	is	another	client-side	concept	that	
allows	you	to	see	what	a	view	looked	like	at	an	
arbitrary	moment	in	the	past.	Normally,	you	see	the	
current	or	tip	configuration	of	a	view.	

Every	time	you	refresh	the	view	(or,	when	MPX	is	
enabled,	when	the	view	is	automatically	refreshed	for	
you),	you	are	seeing	the	latest	items	in	that	view. 
Time	travel	allows	you	to	“see”	the	view	as	it	existed 
as	of	a	specific	timestamp,	view	label,	or	promotion	
state.	Artifacts	revert	to	the	revisions	that	were	current	
as	of	that	snapshot;	moved	items	go	back	to	their	
original	folder;	deleted	items	reappear;	and	so	forth.	
Remember	that	a	rolled-back	view	doesn’t	actually	
change	anything	at	the	server	–	just	your	window	into	
the	view.	Because	a	rolled-back	view	is	historic,	you	
can’t	change	anything	in	it.	(Sorry,	can’t	erase	your	
past	mistakes!)	However,	you	can	check-out	files	from	
a	rolled-back	view	to	reproduce	a	previous	build.	In 
the	graphical	StarTeam	clients,	you	can	also	share	
artifacts	from	a	rolled-back	view	into	another	“tip”	view	
window,	including	one	that	is	the	current	configuration	
of	the	same	view!	(Hint:	this	is	how	you	can	recover	a	
deleted	file.)

•	 Security:	Though	we	won’t	cover	it	in	detail, 
StarTeam	has	a	very	comprehensive	security	facility.	
StarTeam	uses	a	hierarchical	rule	scheme	involving	
access	control	lists	(ACLs)	and	access	control	entries	
(ACEs).	An	ACL	connects	one	or	more	security	
principals	(users	or	groups)	to	a	protected	object	
(project,	view,	folder,	or	individual	artifact).	Within	the	
ACL,	a	set	of	ACEs	define	the	permissions	for	those	
principals	on	behalf	of	the	protected	object.	Because	
ACLs	can	be	applied	at	multiple	levels,	say	at	both	a	
view	and	folder	level,	the	lowest-level	ACL	overrides	
higher-level	ACLs.	

•	 Locking:	StarTeam	supports	both	shared	(non-
exclusive)	and	exclusive	locks.	Shared	locks	are	useful	
if	one	or	more	users	wish	to	prevent	others	from	
making	changes	to	an	item,	for	example	if	they	depend	
on	the	current	revision	of	a	file	but	don’t	intend	to	

modify	it.	An	exclusive	lock	can	only	be	held	by	one	
user	and	only	when	the	item	has	no	shared	locks;	it	
notifies	others	that	someone	is	modifying	an	item.	
StarTeam	also	allows	users	(that	have	the	needed	
permission)	to	break	someone	else’s	lock,	which	
comes	in	handy	when	someone	leaves	on	vacation	and	
forgets	to	release	their	locks.

Glossary

access control entry (ACE)
A	set	of	access	rights	(such	as	the	ability	to	“read”,	
“create”	or	“delete”)	granted	or	denied	by	an	ACL.

access control list (ACL)
A	security	rule	that	grants	or	denies	permissions	
defined	in	an	ACE	to	a	security	principal	for	a	specific	
object.	ACLs	are	defined	on	objects	hierarchically	
(project	->	view	->	folder	->	item);	hence,	the 
lowest-level	ACL	found	in	an	object’s	ancestry	that	
matches	a	given	user	is	the	one	that	applies.

ACID transaction 
An	update	transaction	that	follows	the	principles	of	
atomicity,	consistency,	isolation,	and	durability.

active/passive clustering
A	failover	configuration	in	which	a	service	running	on	
an	“active”	node	has	an	available	“passive”	node	ready	
to	start	and	take	over	in	case	the	active	node	fails.	
StarTeam	supports	active/passive	clustering.

artifact 
A	persistent,	stored	and	versioned	object.	It	is	the	most	
important	“business	object”	of	VCS	and	SCM	systems.

branch-on-change (BOC)
An	item	property	that	controls	whether	or	not	the	
referenced	artifact	will	be	branched	if	an	update	is	
made	to	the	artifact	through	the	item.

branch tree 
The	set	of	all	revision	branches	for	a	given	artifact.	
New	artifacts	start	with	a	main	branch	with	the 
first	revision	having	version	number	0	and	dot 
notation 1.0.

change request 
An	artifact	that	represents	a	defect,	an	enhancement	
request,	or	another	reason	for	a	software	change.
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common ancestor revision (or just 
common ancestor)
The	most	recent	artifact	revision	that	is	common	to	two	
artifacts	residing	in	the	same	branch	tree.	The	common	
ancestor	is	used	in	three-way	merge	operations.

configuration 
An	instance	of	a	StarTeam	deployment.	Each	StarTeam	
configuration	has	its	own	database	and	vault.	At	least	
one	project	must	be	added	to	a	configuration	before	it	
can	be	used	to	hold	artifacts.

configuration timestamp 
An	item	property	that	controls	what	version	of	an	
artifact	is	referenced.	If	the	configuration	timestamp	is	
unused,	the	item	floats	to	the	tip	revision	of	the	
artifact.	Otherwise,	it	points	to	revision	that	was	tip	as	
of	a	specific	timestamp.

continuous integration 
A	software	development	practice	that	emphasizes	
frequent	builds	and	testing.	The	goal	of	continuous	
integration	is	to	encourage	the	stability	of	a	
development	stream’s	current	(tip)	configuration.

dot notation 
A	dotted	decimal	notation	assigned	to	artifact	revisions	
to	indicate	both	the	branch	on	which	the	revision	
resides	and	the	relative	version	number	of	the	revision	
within	the	branch	(e.g.,	1.4	or	1.2.1.5).

exclusive lock 
An	item	“write	lock”	that	can	only	be	held	by	one	user.	
An	exclusive	lock	notifies	other	users	that	the	lock	owner	
is	potentially	modifying	the	locked	item.	Compare	to	
shared	lock.

file 
An	artifact	that	stores	properties	and	content,	thereby	
representing	the	data	held	by	a	disk	file.

floating
For	items	and	links,	a	reference	that	always	points	to	
the	current	(tip)	revision	of	an	artifact	is	considered	
“floating”.	In	contrast,	a	reference	can	be	pinned	to	a	
specific	revision.

folder
An	artifact	that	represents	a	disk	directory,	thereby	able	
to	hold	other	artifacts.	In	StarTeam,	a	folder	can	hold	
any	type	of	artifact:	files,	change	requests,	tasks,	etc.

item (or view member)
An	association	object	that	connects	an	artifact	to	a	
specific	view.	In	addition	to	exposing	artifacts	to	views,	
items	facility	containment	hierarchies	and	paths,	control	
artifact	update	behavior,	and	define	“share	trees”.

label 
A	named	tag	that	identifies	a	related	set	of	artifact	
revisions.	In	StarTeam,	a	view	label	typically	identifies	
a	snapshot	of	an	entire	view,	whereas	a	revision	label	
identifies	a	small	subset	of	revisions	related	to	a	
particular	purpose.

link
A	connection	object	that	relates	two	artifacts.	Each	
endpoint	of	a	link	can	“float”	to	the	current	revision	of	
the	artifact	branch	to	which	it	points	or	be	“pinned”	to	
a	specific	revision	on	that	branch.

main branch 
The	initial	branch	created	for	a	new	artifact.	This	
branch	always	has	dot	notation	1.x;	the	first	revision	
on	the	main	branch	is	always	1.0.

pinned 
For	items	and	links,	a	reference	that	is	configured	to	
point	to	a	specific	revision	is	considered	“pinned”.	In	
contrast,	a	reference	can	be	floating	to	the	current 
(tip)	revision.

promote 
In	VCM,	a	merge	operation	that	propagates	changes	
from	a	child	view	to	its	immediate	parent	view.

rebase 
In	VCM,	a	merge	operation	that	propagates	changes	
from	a	parent	view	to	one	of	its	immediate	child	views.

replicate
In	VCM,	a	merge	operation	that	propagates	changes	
from	one	view	to	some	other	view	that	belongs	to	the	
same	project.

repository 
A	centrally-located	store	for	artifacts.	With	StarTeam,	
the	repository	is	a	database	that	holds	all	metadata	and	
data	except	for	file	content,	which	is	stored	in	the	vault.

requirement 
An	artifact	that	represents	a	business	need.	
Requirements	are	early	lifecycle	artifacts	that	guide	the	
design,	construction,	and	testing	of	software	components.
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revision branch (or just branch) 
A	stream	of	artifact	revisions	that	are	considered	linear,	
sequential	changes.	At	any	given	revision,	some	artifact	
types	can	be	branched	to	form	a	new	revision	branch.

revision comment 
A	comment	specific	to	an	artifact	revision.	Compared	to	
other	properties,	which	keep	the	same	value	in	all	
revisions	until	explicitly	changed,	the	revision	comment	
is	not	carried	forward	to	new	revisions	and	must	be	set	
for	each	change.

revision control 
Synonym	for	version	control.

revision tree 
Synonym	for	branch	tree.

security principal 
A	user	or	group	for	the	purposes	of	defining	security.

shared lock (or nonexclusive lock)
An	item	“read	lock”	that	can	be	held	by	multiple	users.	
Compare	to	exclusive	lock.

software configuration management (SCM)
The	process	of	managing	changes	to	the	artifacts	in	a	
software	development	process.

source revision 
In	a	three-way	merge,	the	artifact	revision	containing	
changes	to	be	merged	to	the	target	revision.

target revision 
In	a	three-way	merge,	the	artifact	revision	that	will	be	
updated	with	changes	contained	in	the	source	revision.

task 
An	artifact	that	represents	a	needed,	active,	or	
complete	unit	of	work.	StarTeam	tasks	are	analogous	
to	tasks	in	project	management	systems.

three-way merge 
An	artifact	merge	operation	in	which	changes	in	a	source	
revision	are	propagated	to	a	target	revision.	A	three-
way	merge	operation	considers	the	common	ancestor	
revision	to	determine	what	changes	to	propagate.

tip revision 
The	current	(most	recently	created)	revision	of	an	artifact.	
In	a	rolled-back	view	(snapshot),	the	tip	revision	is	the	
most	recent	revision	available	in	the	snapshot.

topic 
An	artifact	that	represents	a	newsgroup-like	message.	
Topics	form	conversation	threads	that	increase	the	
collaboration	features	of	a	project.

version control 
The	process	of	maintaining	an	accurate	history	of	
artifact	revisions.

version control system (VCS)
A	software	application	that	provides	version	control	
features.

version number (or just version)
A	unique	number	assigned	to	a	specific	artifact	
revision.	The	first	revision	of	an	artifact	is	usually	0	or	
1.	Each	new	revision	after	that	is	assigned	a	version	
number	incremented	by	1.

view compare/merge (VCM)
A	new	change	management	facility	introduced	in	the	
StarTeam	2006	release.	VCM	propagates	changes	a	
source	view	to	a	target	view	with	three	types	of	merge	
operations:	rebase,	promote,	and	replicate.

work record 
A	record	indicating	the	completion	of	work	on	behalf	of	
a	specific	task.

working folders
A	set	of	folders	on	a	client	workstation	that	are	used	
for	file	check-in	and	checkout	operations	for	a	specific	
StarTeam	view.

For more information, please visit  
borland.com

About Borland
Originating in 1983, Borland is a Micro Focus Ltd brand. 
Our world class software development products work across 
the entire Application Development Lifecycle to transform 
good software into great software. Uniquely, our tools are 
Open, Agile, and fit for Enterprise. 

borland.com



© 2012 Micro Focus Limited.

All	rights	reserved.	MICRO	FOCUS,	the	Micro	Focus	logo,	among	others,	are	trademarks	or	registered	trademarks	of	Micro	Focus	
Limited	or	its	subsidiaries	or	affiliated	companies	in	the	United	Kingdom,	United	States	and	other	countries.	All	other	marks	are	the	
property	of	their	respective	owners.

112422_STEAM_BP_1	(04/12)

© 2012 Micro Focus Limited.

All	rights	reserved.	MICRO	FOCUS,	the	Micro	Focus	logo,	among	others,	are	trademarks	or	registered	trademarks	of	Micro	Focus	
Limited	or	its	subsidiaries	or	affiliated	companies	in	the	United	Kingdom,	United	States	and	other	countries.	All	other	marks	are	the	
property	of	their	respective	owners.


