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1 Reference Manual

The Kernel application has all the code necessary to run the Erlang runtime system itself: file servers and code servers
and so on.
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kernel
Application

The Kernel application is the first application started. It is mandatory in the sense that the minimal system based on
Erlang/OTP consists of Kernel and STDLIB. The Kernel application contains the following services:

» application controller, see application(3)

e code

« disk_log

« dist_ac, distributed application controller

e erl_boot_server

e« erl_ddl

e error_| ogger
« file

e gl obal

gl obal _group
* heart

* inet

e net_kerne

e 0S

* pg2

e rpc

e seq_trace

e user

Error Logger Event Handlers

Two standard error logger event handlers are defined in the Kernel application. These are described in error_logger (3).

Configuration

Thefollowing configuration parameters are defined for the Kernel application. See app(4) for more information about
configuration parameters.

browser_cnmd = string() | {MF, A

When pressing the Help button in atool such as Debugger or TV, the help text (an HTML fileFi | e) isby default
displayed in a Netscape browser which is required to be up and running. This parameter can be used to change
the command for how to display the help text if another browser than Netscape is preferred, or another platform
than Unix or Windows is used.

If set to a string Commrand, the command " Command Fi | " will be evaluated using os: cnd/ 1.

If set to amodule-function-argstuple{ M F, A}, thecall appl y(M F, [ Fi | e| A] ) will be evaluated.
distributed = [Distrib]

Specifies which applications are distributed and on which nodes they may execute. In this parameter:

e Distrib = {App, Nodes} | {App, Ti ne, Nodes}

* App = aton()

Ericsson AB. All Rights Reserved.: Kernel | 3



kernel

« Time = integer()>0

e Nodes = [node() | {node(),...,node()}]

The parameter is described in application(3), function | oad/ 2.
di st _aut o_connect = Val ue

Specifies when nodes will be automatically connected. If this parameter is not specified, a node is aways
automatically connected, e.g when amessage is to be sent to that node. Val ue isone of:

never
Connections are never automatically established, they must be explicitly connected. See net_kernel (3).
once
Connections will be established automatically, but only once per node. If a node goes down, it must
thereafter be explicitly connected. See net_kernel (3).

perm ssions = [Pernm
Specifies the default permission for applications when they are started. In this parameter:
e Perm = { Appl Nane, Bool }

e« Appl Nane = atom()
« Bool = bool ean()

Permissions are described in application(3), function per mi t / 2.
error _| ogger = Val ue
Val ue isoneof:

tty
Installs the standard event handler which prints error reportsto st di 0. Thisisthe default option.
{file, FileNane}
Installs the standard event handler which prints error reportsto thefile Fi | eNarre, where Fi | eNarre is

astring.

fal se
No standard event handler is installed, but the initial, primitive event handler is kept, printing raw event
messages to tty.

si | ent

Error logging is turned off.
gl obal _groups = [ GroupTupl €]
Defines global groups, see global _group(3).

e GoupTuple = {GoupNane, [Node]} | {GoupNanme, PublishType, [ Node]}
e GoupNane = atom()
e PublishType = normal | hidden
e Node = node()
i net _default_connect_options = [{Opt, Val}]

Specifies default options for connect sockets, see inet(3).
inet_default listen options = [{Opt, Val}]

Specifies default optionsfor | i st en (and accept ) sockets, see inet(3).
{inet_dist _use_interface, ip_address()}

If the host of an Erlang node has several network interfaces, this parameter specifies which one to listen on. See
inet(3) for the type definition of i p_addr ess() .
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{inet _dist listen_nmin, First}

See below.
{inet_dist_listen_nax, Last}

Definethe Fi r st . . Last port range for the listener socket of a distributed Erlang node.
{inet _dist _|isten_options, Opts}

Define alist of extra socket options to be used when opening the listening socket for a distributed Erlang node.
See gen_tcp:listen/2

{inet_dist_connect_options, Opts}

Define a list of extra socket options to be used when connecting to other distributed Erlang nodes. See
gen_tcp: connect/4

i net_parse_error_log = silent

If this configuration parameter is set, no err or _| ogger messages are generated when erroneous lines are
found and skipped in the various Inet configuration files.

inetrc = Fil enane
The name (string) of an Inet user configuration file. See ERTS User's Guide, Inet configuration.
net _setuptinme = SetupTi ne

Set upTi me must beapositiveinteger or floating point number, and will beinterpreted asthe maximally allowed
time for each network operation during connection setup to another Erlang node. The maximum allowed value
is 120; if higher values are given, 120 will be used. The default value if the variable is not given, or if the value
isincorrect (e.g. not anumber), is 7 seconds.

Note that this value does not limit the total connection setup time, but rather each individual network operation
during the connection setup and handshake.
net ticktine = TickTinme

Specifiesthe net _ker nel tick time. Ti ckTi e is given in seconds. Once every Ti ckTi ne/ 4 second, all
connected nodes are ticked (if anything else has been written to a node) and if nothing has been received from
another node within thelast four (4) tick timesthat node is considered to be down. This ensures that nodes which
are not responding, for reasons such as hardware errors, are considered to be down.

Thetime T, in which anode that is not responding is detected, iscalculatedas: M nT < T < MaxT where:

M nT
MaxT

TickTinme - TickTime / 4
TickTinme + TickTime / 4

Ti ckTi me isby default 60 (seconds). Thus, 45 < T < 75 seconds.

Note: All communicating nodes should have the same Ti ckTi e value specified.

Note: Normally, aterminating node is detected immediately.
shutdown_timeout = integer() | infinity

Specifies the time appl i cati on_control | er will wait for an application to terminate during node
shutdown. If the timer expires, appl i cati on_control | er will brutally kill appl i cati on_mast er of
the hanging application. If this parameter is undefined, it defaultstoi nfinity.
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sync_nodes_nandat ory = [ NodeNane]

Specifies which other nodes must be alive in order for this node to start properly. If some node in the list does
not start within the specified time, this node will not start either. If this parameter is undefined, it defaultsto [].

sync_nodes_opti onal = [ NodeNane]

Specifies which other nodes can be alive in order for this node to start properly. If some nodein thislist does not
start within the specified time, this node starts anyway. If this parameter is undefined, it defaultsto the empty list.

sync_nodes tinmeout = integer() | infinity

Specifies the amount of time (in milliseconds) this node will wait for the mandatory and optional nodes to start.
If this parameter is undefined, no node synchronization is performed. This option also makes sure that gl obal
is synchronized.

start_dist_ac = true | false

Startsthe di st _ac server if the parameter ist r ue. This parameter should besettot r ue for systemsthat use
distributed applications.

Thedefault valueisf al se. If this parameter is undefined, the server is started if the parameter di st ri but ed
iS set.
start_boot _server = true | false

Starts the boot _ser ver if the parameter ist r ue (see erl_boot_server(3)). This parameter should be set to
t r ue in an embedded system which uses this service.

The default valueisf al se.
boot _server_slaves = [ Sl avel P]

If the start_boot _server configuration parameter is t r ue, this parameter can be used to initialize
boot _server with a list of dave IP addresses. SlavelP = string() | atom |
{integer(),integer(),integer(),integer()}

where0 <= integer() <=255.

Examples of Sl avel Pinatom, string and tuple form are:
' 150. 236. 16. 70, "150, 236, 16, 70", {150, 236, 16, 70}.

The default valueis|[ ] .
start _disk log = true | false

Startsthedi sk_| og_ser ver if the parameter ist r ue (see disk_log(3)). This parameter should be set to true
in an embedded system which uses this service.

The default valueisf al se.
start_pg2 = true | false

Startsthe pg2 server (see pg2(3)) if the parameter ist r ue. Thisparameter should besettot r ue inan embedded
system which uses this service.

The default valueisf al se.
start_timer = true | false

Startsthet i mer _ser ver if the parameter ist r ue (see timer(3)). This parameter should be set tot rue in
an embedded system which uses this service.

The default valueisf al se.
shut down_func = {Md, Func}
Where:
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e Md = atom()
e Func = atom()

Sets afunction that appl i cati on_control | er calswhen it starts to terminate. The function is called as:
Mod: Func( Reason) ,whereReason istheterminatereasonfor appl i cati on_control | er,andit must
return as soon as possible for appl i cati on_control | er toterminate properly.

See Also

app(4), application(3), code(3), disk log(3), erl_boot_server(3), erl_ddiI(3), error_logger(3), file(3), global(3),
global_group(3), heart(3), inet(3), net_kernel(3), 0s(3), pg2(3), rpc(3), seq_trace(3), timer(3), user(3)
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Erlang module

In OTP, application denotes acomponent implementing some specific functionality, that can be started and stopped as
aunit, and which can be re-used in other systems as well. This module interfaces the application controller, aprocess
started at every Erlang runtime system, and contains functions for controlling applications (for example starting and
stopping applications), and functions to access information about applications (for example configuration parameters).

An application is defined by an application specification. The specification is normally located in an application
resourcefilecalled Appl i cat i on. app, where Appl i cat i on isthe name of the application. Refer to app(4) for
more information about the application specification.

Thismodule can a so be viewed as a behaviour for an application implemented according to the OTP design principles
as a supervision tree. The definition of how to start and stop the tree should be located in an application callback
module exporting a pre-defined set of functions.

Refer to OTP Design Principles for more information about applications and behaviours.

Data Types

start _type() nor nmal

| {takeover, Node :: node()}
| {failover, Node :: node()}
|

restart_type() = pernmanent | transient
tuple of (T)
A tuple where the elements are of type T.

t enporary

Exports

get _all _env() -> Env
get _all _env(Application) -> Env

Types:
Application = aton()
Env = [{Par :: atom(), Val :: term()}]

Returns the configuration parameters and their values for Appl i cat i on. If the argument is omitted, it defaults to
the application of the calling process.

If the specified application is not loaded, or if the process executing the call does not belong to any application, the
functionreturns| ] .

get _all _key() ->1[] | {ok, Keys}
get _all _key(Application) -> undefined | Keys

Types:
Application = aton()
Keys = {ok, [{Key :: aton(), Val :: term()}, ...]1}

Returns the application specification keys and their values for Appl i cat i on. If theargument is omitted, it defaults
to the application of the calling process.
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If the specified application is not loaded, the function returnsundef i ned. If the process executing the call does not
belong to any application, the function returns|[ ] .

get _application() -> undefined | {ok, Application}
get _application(Pi dOrModul e) -> undefined | {ok, Application}

Types:
Pi dOrMbdule = (Pid :: pid()) | (Mddule :: nodul e())
Application = aton()

Returns the name of the application to which the process Pi d or the module Modul e belongs. Providing no argument
isthesameascallingget _appli cation(self()).

If the specified process does not belong to any application, or if the specified process or module does not exist, the
function returnsundef i ned.

get _env(Par) -> undefined | {ok, Val}
get _env(Application, Par) -> undefined | {ok, Val}

Types:
Application = Par = atom()
Val = term))

Returns the value of the configuration parameter Par for Appl i cat i on. If the application argument is omitted, it
defaults to the application of the calling process.

If the specified application is not loaded, or the configuration parameter does not exist, or if the process executing the
call does not belong to any application, the function returnsundef i ned.

get _env(Application, Par, Def) -> Val
Types:

Application = Par = atom()

Def = Val = term)

Works like get_env/2 but returns Def value when configuration parameter Par does not exist.

get _key(Key) -> undefined | {ok, Val}
get _key(Application, Key) -> undefined | {ok, Val}

Types:
Application = Key = atom()
Val = term))

Returnsthe value of the application specification key Key for Appl i cat i on. If the application argument is omitted,
it defaults to the application of the calling process.

If the specified application is not loaded, or the specification key does not exist, or if the process executing the call
does not belong to any application, the function returnsundef i ned.

| oad( AppDescr) -> ok | {error, Reason}
| oad( AppDescr, Distributed) -> ok | {error, Reason}
Types:
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AppDescr = Application | (AppSpec :: application_spec())
Application = aton()
Distributed = {Application, Nodes}

| {Application, Tine, Nodes}

| default
Nodes = [node() | tuple_of(node())]
Time = integer() >= 1

Reason = term()
application_spec() =
{application,
Application :: atom),
AppSpecKeys :: [application_opt()]}
application_opt() = {description, Description :: string()}
{vsn, Vsn :: string()}
{id, Id:: string()}
{nodul es, [Mddule :: nodule()]}
{registered, Names :: [Nane :: aton{
{applications, [Application :: aton
{included_applications,
[Application :: atom()]}
| {env, [{Par :: atom(), Val :: term()}]}
| {start_phases,
[{Phase :: atom(), PhaseArgs :: term()}] |

)1}
)1}

undef i ned}
| {maxT, MaxT :: tinmeout()}
| {maxP, MaxP :: integer() >= 1| infinity}
| {rod,

Start

{Modul e :: nodul e(),
StartArgs :: tern()}}

L oads the application specification for an application into the application controller. It will also load the application
specifications for any included applications. Note that the function does not |oad the actual Erlang object code.

The application can be given by itsname Appl i cat i on. Inthis case the application controller will search the code
path for the application resource file Appl i cat i on. app and load the specification it contains.

The application specification can also be given directly as atuple AppSpec. This tuple should have the format and
contents as described in app( 4) .

If Distributed == {Application,[Tine,]Nodes}, the application will be distributed. The argument
overrides the value for the application in the Kernel configuration parameter di st ri but ed. Appl i cati on must
be the name of the application (same asin thefirst argument). If anode crashesand Ti e has been specified, then the
application controller will wait for Ti me milliseconds before attempting to restart the application on another node. If
Ti e is not specified, it will default to 0 and the application will be restarted immediately.

Nodes isalist of node nameswhere the application may run, in priority from left to right. Node names can be grouped
using tuples to indicate that they have the same priority. Example:

Nodes = [cpl@ave, {cp2@ave, cp3@ave}]
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This means that the application should preferably be started at cpl@ave. If cpl@ave is down, the application
should be started at either cp2@ave or cp3@ave.

IfDi stributed == def aul t,thevauefor theapplicationintheKernel configuration parameter di st ri but ed
will be used.

| oaded_applications() -> [{Application, Description, Vsn}]

Types:
Application = aton()
Description = Vsn = string()

Returns a list with information about the applications which have been loaded using | oad/ 1, 2, also included
applications. Appl i cat i on isthe application name. Descri pti on and Vsn arethevaluesof itsdescri pti on
and vsn application specification keys, respectively.

permt (Application, Permssion) -> ok | {error, Reason}
Types:

Application = aton()

Per mi ssion = bool ean()

Reason = term)

Changes the permission for Appl i cat i on to run at the current node. The application must have been loaded using
| oad/ 1, 2 for the function to have effect.

If the permission of aloaded, but not started, application isset to f al se, st art will return ok but the application
will not be started until the permissionissettot r ue.

If the permission of a running application is set to f al se, the application will be stopped. If the permission later is
settot rue, it will berestarted.

If the application is distributed, setting the permissionto f al se meansthat the application will be started at, or moved
to, another node according to how its distribution is configured (see| oad/ 2 above).

The function does not return until the application is started, stopped or successfully moved to another node. However,
in some cases where permissionis set to t r ue the function may return ok even though the application itself has not
started. Thisistrue when an application cannot start because it has dependencies to other applications which have not
yet been started. When they have been started, Appl i cat i on will be started as well.

By default, all applications are loaded with permission t r ue on all nodes. The permission is configurable by using
the Kernel configuration parameter per ni ssi ons.

set _env(Application, Par, Val) -> ok
set _env(Application, Par, Val, Opts) -> ok

Types.
Application = Par = atom()
Val = term))

Opts = [{timeout, timeout()} | {persistent, boolean()}]
Sets the value of the configuration parameter Par for Appl i cati on.

set _env/ 4 uses the standard gen_ser ver timeout value (5000 ms). The t i meout option can be provided if
another timeout value is useful, for example, in situations where the application controller is heavily loaded.

If set _env/ 4 is caled before the application is loaded, the application environment values specified in the
Appl i cati on. app filewill override the ones previously set. Thisis also true for application reloads.
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The per si st ent option can be set to t r ue when there is a need to guarantee parameters set with set _env/ 4
will not be overridden by the ones defined in the application resource file on load. This means persistent values will
stick after the application is loaded and also on application reload.

Warning:

Use this function only if you know what you are doing, that is, on your own applications. It is very application
and configuration parameter dependent when and how often the valueisread by the application, and careless use
of this function may put the application in aweird, inconsistent, and malfunctioning state.

ensure_started(Application) -> ok | {error, Reason}
ensure_started(Application, Type) -> ok | {error, Reason}
Types:
Application = atom()
Type = restart _type()
Reason = term()
Equivalenttoappl i cation: start/ 1, 2 exceptit returns ok for already started applications.

ensure_all _started(Application) -> {ok, Started} | {error, Reason}

ensure_all _started(Application, Type) ->
{ok, Started} | {error, Reason}

Types:

Application = aton()

Type = restart_type()

Started = [atom()]

Reason = term()
Equivalent to calling appl i cati on: start/ 1, 2 repeatedly on all dependencies that have not yet been started
for an application. The function returns { ok, AppNanes} for a successful start or for an already started
application (which are however omitted from the AppNanes list), and reports{ err or, {AppNane, Reason}}
for errors, where Reason isany possible reason returned by appl i cati on: start/ 1, 2 when starting a specific
dependency. In case of an error, the applicationsthat were started by the function are stopped to bring the set of running
applications back to itsinitial state.

start (Application) -> ok | {error, Reason}
start (Application, Type) -> ok | {error, Reason}
Types:
Application = aton()
Type = restart _type()
Reason = term()
Starts Appl i cati on. If it is not loaded, the application controller will first load it using | oad/ 1. It will make

sure any included applications are loaded, but will not start them. That is assumed to be taken care of in the code
for Appl i cati on.
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The application controller checks the value of the application specification key appl i cat i ons, to ensure that all
applications that should be started before this application are running. If not, { error, { not _started, App}} is
returned, where App isthe name of the missing application.

The application controller then creates an application master for the application. The application master is the group
leader of all the processes in the application. The application master starts the application by calling the application
callback function Modul e: st ar t / 2 asdefined by the application specification key nod.

The Ty pe argument specifies the type of the application. If omitted, it defaultstot enpor ary.

e |f apermanent application terminates, al other applications and the entire Erlang node are also terminated.

« |If atransient application terminateswith Reason == nor nal , thisisreported but no other applications are
terminated. If atransient application terminates abnormally, all other applications and the entire Erlang node are
also terminated.

e |f atemporary application terminates, thisis reported but no other applications are terminated.

Note that it is always possible to stop an application explicitly by calling st op/ 1. Regardless of the type of the
application, no other applications will be affected.

Note also that the transient type is of little practical use, since when a supervision tree terminates, the reason is set
to shut down, not nor mal .

start _type() -> StartType | undefined | | ocal
Types:
Start Type = start_type()

This function is intended to be called by a process belonging to an application, when the application is being started,
to determine the start type which is either St art Type or | ocal .

See Modul e: st art/ 2 for adescription of St art Type.

| ocal isreturned if only parts of the application is being restarted (by a supervisor), or if the function is called
outside a startup.

If the process executing the call does not belong to any application, the function returnsundef i ned.

stop(Application) -> ok | {error, Reason}
Types:
Application = aton()
Reason = term()
StopsAppl i cat i on. Theapplication master callsModul e: prep_st op/ 1, if such afunction isdefined, and then
tellsthe top supervisor of the application to shutdown (seesuper vi sor ( 3) ). Thismeansthat the entire supervision

tree, including included applications, is terminated in reversed start order. After the shutdown, the application master
calsModul e: st op/ 1. Modul e isthe callback module as defined by the application specification key mod.

Last, the application master itself terminates. Note that all processes with the application master as group leader, i.e.
processes spawned from a process bel onging to the application, thus are terminated as well.

When stopped, the application is still loaded.

In order to stop a distributed application, st op/ 1 has to be called on all nodes where it can execute (that is, on all
nodes where it has been started). The call to st op/ 1 on the node where the application currently executes will stop
its execution. The application will not be moved between nodes due to st op/ 1 being called on the node where the
application currently executes before st op/ 1 is called on the other nodes.
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t akeover (Application, Type) -> ok | {error, Reason}
Types.

Application = aton()

Type = restart_type()

Reason = term()
Performs a takeover of the distributed application Appl i cati on, which executes at another node Node. At
the current node, the application is restarted by calling Mbdul e: st art ({t akeover, Node}, Start Args).
Mbdul e and Start Args are retrieved from the loaded application specification. The application at the

other node is not stopped until the startup is completed, i.e. when Modul e: start/2 and any cdls to
Modul e: st art _phase/ 3 have returned.

Thus two instances of the application will run simultaneously during the takeover, which makesit possible to transfer
datafrom the old to the new instance. If thisisnot acceptabl e behavior, parts of the old instance may be shut down when
the new instance is started. Note that the application may not be stopped entirely however, at least the top supervisor
must remain alive.

Seestart/ 1, 2 for adescription of Type.

unl oad( Application) -> ok | {error, Reason}
Types:

Application = atom()

Reason = term()

Unloads the application specification for Appl i cat i on from the application controller. It will also unload the
application specifications for any included applications. Note that the function does not purge the actual Erlang object
code.

unset _env(Application, Par) -> ok
unset _env(Application, Par, Opts) -> ok
Types:
Application = Par = atom)
Opts = [{timeout, timeout()} | {persistent, boolean()}]
Removes the configuration parameter Par and itsvalue for Appl i cat i on.

unset env/ 2 usesthe standard gen_ser ver timeout value (5000 ms). Thet i meout option can be provided if
another timeout value is useful, for example, in situations where the application controller is heavily loaded.

unset _env/ 3 aso alows the persistent option to be passed (seeset _env/ 4 above).

Warning:

Use this function only if you know what you are doing, that is, on your own applications. It is very application
and configuration parameter dependent when and how often the valueisread by the application, and careless use
of this function may put the application in aweird, inconsistent, and malfunctioning state.

whi ch_applications() -> [{Application, Description, Vsn}]
whi ch_applications(Tinmeout) -> [{Application, Description, Vsn}]
Types:
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Ti meout = timeout ()

Application = aton()
Description = Vsn = string()

Returns alist with information about the applications which are currently running. Appl i cat i on isthe application
name. Descri ption and Vsn are the values of its descri pti on and vsn application specification keys,
respectively.

whi ch_appl i cati ons/ 0 usesthe standard gen_ser ver timeout value (5000 ms). A Ti meout argument can
be provided if another timeout value is useful, for example, in situations where the application controller is heavily
loaded.

CALLBACK MODULE

The following functions should be exported from an appl i cat i on callback module.

Exports

Modul e: start(Start Type, StartArgs) -> {ok, Pid} | {ok, Pid, State} | {error,
Reason}

Types.
Start Type = start_type()
StartArgs = tern()
Pid = pid()

State = term)

This function is called whenever an application is started using appl i cati on: start/ 1, 2, and should start the
processes of the application. If the application is structured according to the OTP design principles as a supervision
tree, this means starting the top supervisor of the tree.

St ar t Type defines the type of start:

e nornal ifit'sanormal startup.

* nornal dsoif theapplication is distributed and started at the current node due to a failover from another node,
and the application specification key st art _phases == undefi ned.

« {takeover, Node} if the application is distributed and started at the current node due to a takeover from
Node, either becauseappl i cati on: t akeover/ 2 has been called or because the current node has higher
priority than Node.

« {failover, Node} if theapplication is distributed and started at the current node due to afailover from
Node, and the application specification key st art _phases /= undefi ned.
Start Args isthe St ar t Ar gs argument defined by the application specification key nod.

The function should return { ok, Pi d} or { ok, Pi d, St at e} where Pi d is the pid of the top supervisor and
St at e is any term. If omitted, St at e defaults to [] . If later the application is stopped, St at e is passed to
Modul e: prep_stop/ 1.

Modul e: start _phase(Phase, StartType, PhaseArgs) -> ok | {error, Reason}
Types.

Phase = aton()

Start Type = start_type()

PhaseAr gs term))
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Pid = pid()
State = state()

This function is used to start an application with included applications, when there is a need for synchronization
between processesin the different applications during startup.

The start phases is defined by the application specification key st art _phases == [{Phase, PhaseArgs}].
For included applications, the set of phases must be a subset of the set of phases defined for the including application.

The function is called for each start phase (as defined for the primary application) for the primary application and all
included applications, for which the start phase is defined.

See Mbdul e: st art/ 2 for adescription of St ar t Type.

Modul e: prep_stop(State) -> NewState
Types:
State = NewState = term)
Thisfunctioniscalled when an application isabout to be stopped, before shutting down the processes of the application.

St at e isthe state returned from Modul e: start/ 2, or [] if no state was returned. NewSt at e is any term and
will be passed to Mbdul e: st op/ 1.

The function is optional. If it is not defined, the processes will be terminated and then Modul e: st op( St at e) is
called.

Modul e: st op( St at e)
Types:
State = term)

This function is called whenever an application has stopped. It is intended to be the opposite of Mbdul e: start/ 2
and should do any necessary cleaning up. The return value isignored.

St at e isthe return value of Mbdul e: prep_st op/ 1, if such afunction exists. Otherwise St at e is taken from
thereturn value of Mbdul e: start/ 2.

Modul e: confi g_change( Changed, New, Renobved) -> ok
Types.

Changed = [{Par, Val }]

New = [{Par, Val }]

Removed = [ Par]

Par = atom()

Val = term))

This function is called by an application after a code replacement, if there are any changes to the configuration
parameters.

Changed isalist of parameter-value tuples with all configuration parameters with changed values, Newis alist of
parameter-valuetupleswith all configuration parametersthat have been added, and Renoved isalist of all parameters
that have been removed.

SEE ALSO
OTP Design Principles, kernel(6), app(4)
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Erlang module

This module is deprecated. For a description of the Magic Cookie system, refer to Distributed Erlang in the Erlang
Reference Manual.

Data Types
cookie() = atom)

Exports

i s_aut h(Node) -> yes | no
Types:
Node = node()

Returns yes if communication with Node is authorized. Note that a connection to Node will be established in this
case. Returnsno if Node does not exist or communication is not authorized (it has another cookie than aut h thinks
it has).

Use net_adm: ping(Node) instead.

cooki e() -> Cookie
Types.

Cooki e = cooki e()
Use erlang: get_cookie() instead.

cooki e( TheCooki e) -> true

Types.
TheCooki e = Cookie | [Cookie]
The cookie may also be given as alist with a single atom element.
Cooki e = cooki e()

Use erlang:set_cookie(node(), Cookie) instead.

node_cooki e([ Node, Cookie]) -> yes | no
Types.

Node = node()

Cooki e = cooki e()

Equivalent to node_cookie(Node, Cookie).

node_cooki e(Node, Cookie) -> yes | no
Types:
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Node = node()
Cooki e = cooki e()

Sets the magic cookie of Node to Cooki e, and verifies the status of the authorization. Equivalent to calling
erlang:set_cookie(Node, Cookie), followed by auth:is_auth(Node).
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Erlang module

This module contains the interface to the Erlang code server, which deals with the loading of compiled code into a
running Erlang runtime system.

The runtime system can be started in either embedded or interactive mode. Which one is decided by the command
lineflag - node.

% erl -nbde interactive

Default modeisi nt er acti ve.

* Inembedded mode, al codeisloaded during system start-up according to the boot script. (Code can also beloaded
later by explicitly ordering the code server to do so).

e Ininteractive mode, only some code is loaded during system startup-up, basically the modules needed by the
runtime system itself. Other code is dynamically loaded when first referenced. When a call to a function in a
certain module is made, and the module is not loaded, the code server searches for and tries to load the module.

To prevent accidentally reloading modules affecting the Erlang runtime system itself, the ker nel , stdl i b and
conpi | er directories are considered sticky. This means that the system issues a warning and rejects the request if
a user tries to reload a module residing in any of them. The feature can be disabled by using the command line flag
-nosti ck.

Code Path

In interactive mode, the code server maintains a search path -- usualy called the code path -- consisting of a list of
directories, which it searches sequentially when trying to load a module.

Initially, the code path consists of the current working directory and all Erlang object code directories under thelibrary
directory $OTPROCT/ | i b, where $OTPROOT is the installation directory of Erlang/OTP, code: root _dir ().
Directories can benamed Nane[ - VVsn] and the code server, by default, choosesthe directory with the highest version
number among those which have the same Nare. The - Vsn suffix is optional. If an ebi n directory exists under
Nane[ - Vsn] , it isthis directory which is added to the code path.

The environment variable ERL_ LI BS (defined in the operating system) can be used to define additiona library
directories that will be handled in the same way as the standard OTP library directory described above, except that
directories that do not have an ebi n directory will beignored.

All application directories found in the additional directorieswill appear before the standard OTP applications, except
for the Kernel and STDLIB applications, which will be placed before any additional applications. In other words,
modules found in any of the additional library directories will override modules with the same name in OTP, except
for modulesin Kernel and STDLIB.

The environment variable ERL_LI BS (if defined) should contain a colon-separated (for Unix-like systems) or
semicolon-separated (for Windows) list of additional libraries.

Example: On an Unix-like system, ERL_LI BS could be setto/ usr/ 1 ocal / j unger| :/ hone/ sone_user/
my_erlang_|ib. (OnWindows, use semi-colon as separator.)

Code Path Cache

The code server incorporates a code path cache. The cache functionality is disabled by default. To activate it, start the
emulator with the command line flag - code_pat h_cache or call code: r ehash() . When the cache is created
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(or updated), the code server searches for modules in the code path directories. This may take some time if the the
code path islong. After the cache creation, the time for loading modulesin alarge system (one with alarge directory
structure) issignificantly reduced compared to having the cache disabled. The code server isableto look up thelocation
of amodule from the cache in constant time instead of having to search through the code path directories.

Application resource files (. app files) are also stored in the code path cache. This feature is used by the application
controller (see application(3)) to load applications efficiently in large systems.

Note that when the code path cacheis created (or updated), any relative directory namesin the code path are converted
to absolute.

Loading of Code From Archive Files

Warning:

The support for loading of code from archive files is experimental. The sole purpose of releasing it before it is
ready isto obtain early feedback. The file format, semantics, interfaces etc. may be changed in a future release.
Thefunctionl i b_di r/ 2 andtheflag - code_pat h_choi ce are also experimental.

Inthe current implementation, Erlang archivesare ZI P fileswith. ez extension. Erlang archives may al so be enclosed
inescri pt fileswhose file extension is arbitrary.

Erlang archivefilesmay contain entire Erlang applications or parts of applications. Thestructurein an archivefileisthe
same asthe directory structure for an application. If you for example would create an archive of mesi a- 4. 4. 7, the
archivefilemust benamed mesi a- 4. 4. 7. ez and it must contain atop directory withthenamemesi a- 4. 4. 7.
If the version part of the name is omitted, it must also be omitted in the archive. That is, ammesi a. ez archive must
contain ammesi a top directory.

An archive file for an application may for example be created like this:

zip:create("mesia-4.4.7.ez",
["mmesia-4.4.7"],
[{cwd, code:lib dir()},
{conpress, all},
{unconpress, [". bean',".app"]1}]).

Any file in the archive may be compressed, but in order to speed up the access of frequently read files, it may be a
good ideato store beamand app files uncompressed in the archive.

Normally thetop directory of an application islocated either inthelibrary directory SOTPROOT/ | i b or inadirectory
referred to by the environment variable ERL_ L1 BS. At startup when theinitial code path is computed, the code server
will also look for archivefilesin these directories and possibly add ebi n directoriesin archivesto the code path. The
code path will then contain paths to directories that looks like $OTPROOT/ | i b/ rmesi a. ez/ rmmesi a/ ebi n or
$OTPROOT/ | i b/ mesi a-4. 4. 7. ez/ mesi a- 4. 4. 7/ ebi n.

The code server uses the module er| _pri m | oader (possibly via the erl _boot server) to read code
files from archives. But the functions in erl _prim| oader may aso be used by other applications to
read files from archives. For example, the cal erl _primloader:list dir( "/otp/root/lib/
mesi a-4. 4. 7. ez/ mesi a- 4. 4. 7/ exanpl es/ bench) " would list the contents of a directory inside an
archive. Seeerl_prim loader(3)

An application archive file and a regular application directory may coexist. This may be useful when there is a need
of having parts of the application as regular files. A typical caseisthepri v directory which must reside as aregular
directory in order to be able to dynamically link in drivers and start port programs. For other applications that do not
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have this need, the pr i v directory may reside in the archive and the files under the pr i v directory may be read via
theerl _prim.l oader.

At the time point when a directory is added to the code path as well as when the entire code path is (re)set,
the code server will decide which subdirectories in an application that shall be read from the archive and which
that shall be read as regular files. If directories are added or removed afterwards, the file access may fail if
the code path is not updated (possibly to the same path as before in order to trigger the directory resolution
update). For each directory on the second level (ebin, priv, src etc.) in the application archive, the code server will
firstly choose the regular directory if it exists and secondly from the archive. The function code: i b_dir/2
returns the path to the subdirectory. For example code: | i b_di r (megaco, ebi n) may return / ot p/ r oot /
i b/ megaco-3.9.1.1. ez/ megaco-3.9. 1. 1/ ebi nwhilecode: | i b_di r (megaco, priv) may return
/otp/root/lib/megaco-3.9.1.1/priv.

When an escri pt file contains an archive, there are neither restrictions on the name of theescr i pt nor on how
many applications that may be stored in the embedded archive. Single beamfiles may also reside on the top level in
the archive. At startup, both the top directory in the embedded archive as well as all (second level) ebi n directories
in the embedded archive are added to the code path. See escript(1)

When the choice of directories in the code path is stri ct, the directory that ends up in the code path will be
exactly the stated one. This means that if for example the directory $OTPROOT/ | i b/ mesi a- 4. 4. 7/ ebin is
explicitly added to the code path, the code server will not load files from $OTPROOT/ | i b/ nmesi a-4. 4. 7. ez/
mmesi a- 4. 4. 7/ ebi n and vice versa.

This behavior can be controlled via the command line flag - code_pat h_choi ce Choi ce. If theflag is set to
r el axed, the code server will instead choose a suitable directory depending on the actual file structure. If there exists
aregular application ebin directory,situation it will be chosen. But if it does not exist, the ebin directory in the archive
ischosen if it exists. If neither of them exists the original directory will be chosen.

Thecommand lineflag- code_pat h_choi ce Choi ce doesaso affecthowi ni t interpretstheboot scri pt.
The interpretation of the explicit code paths in the boot scri pt may bestrict orrel axed. It is particular
useful to set the flag to r el axed when you want to elaborate with code loading from archives without editing the
boot scri pt.Thedefaultisr el axed. Seeinit(3)

Current and Old Code

The code of a module can exists in two variants in a system: current code and old code. When a module is loaded
into the system for the first time, the code of the module becomes 'current’ and the global export table is updated with
references to all functions exported from the module.

If then a new instance of the module is loaded (perhaps because of the correction of an error), then the code of the
previous instance becomes 'old', and al export entries referring to the previous instance are removed. After that the
new instanceis loaded asif it was loaded for the first time, as described above, and becomes 'current’.

Both old and current code for a module are valid, and may even be evaluated concurrently. The difference is that
exported functionsin old code are unavailable. Hence there is no way to make aglobal call to an exported function in
old code, but old code may still be evaluated because of processeslingering in it.

If athird instance of the modul e isloaded, the code server will remove (purge) the old code and any processeslingering
init will be terminated. Then the third instance becomes 'current' and the previously current code becomes 'old'.

For more information about old and current code, and how to make a process switch from old to current code, refer
to Erlang Reference Manual.
Argument Types and Invalid Arguments

Generally, module and application names are atoms, while file and directory names are strings. For backward
compatihbility reasons, some functions accept both strings and atoms, but a future release will probably only alow the
arguments that are documented.
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From the R12B release, functions in this module will generally fail with an exception if they are passed an incorrect
type (for instance, an integer or atuple where an atom was expected). An error tuplewill bereturned if type of argument
was correct, but there was some other error (for instance, a non-existing directory giventoset _pat h/ 1.

Data Types
load_ret() = {error, What :: load_error_rsn()}
| {nodule, Mdule :: nodule()}
| oad_error_rsn() = badfile
| native_code
| nofile
| not_purged
| on_l oad
|

sticky directory

Exports

set _path(Path) -> true | {error, Wat}

Types:
Path = [Dir :: file:filenane()]
What = bad_directory | bad_path

Sets the code path to the list of directories Pat h.

Returnst r ue if successful,or{ error, bad_di rectory} ifanyDi r isnotthenameof adirectory,or{ error,
bad_pat h} if theargument isinvalid.

get _path() -> Path

Types:
Path = [Dir :: file:filenane()]
Returns the code path

add_path(Dir) -> add _path_ret()
add _pathz(Dir) -> add path_ret()
Types.
Dir = file:filenane()
add_path_ret() = true | {error, bad_directory}

Adds Di r to the code path. The directory is added as the last directory in the new path. If Di r already existsin the
path, it is not added.

Returnst r ue if successful, or{ error, bad_directory} if D r isnotthe name of adirectory.

add_patha(Dir) -> add_path_ret()
Types:
Dir = file:fil ename()
add _path ret() = true | {error, bad _directory}
AddsDi r tothebeginning of the code path. If Di r already exists, it isremoved from the old position in the code path.

Returnst r ue if successful, or{error, bad_directory} if D r isnotthe nameof adirectory.
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add_paths(Dirs) -> ok
add_pathsz(Dirs) -> ok
Types:
Dirs =[Dr :: file:filenanme()]
Addsthedirectoriesin Di r s to the end of the code path. If aDi r already exists, it is not added. This function always
returns ok, regardless of the validity of each individua Di r .

add_pat hsa(Dirs) -> ok
Types:
Dirs =[Dir :: file:filenane()]
Adds the directoriesin Di r s to the beginning of the code path. If aDi r already exists, it is removed from the old
position in the code path. This function always returns ok, regardless of the validity of each individual Di r .

del _path(NameOrDir) -> boolean() | {error, Wat}
Types:
NameOrDir = Name | Dir
Name = atom()
Dir =file:fil ename()
What = bad_nane
Deletes a directory from the code path. The argument can be an atom Name, in which case the directory with the

name. . ./ Name[ - Vsn] [/ ebi n] isdeleted from the code path. It is also possible to give the complete directory
nameDi r asargument.

Returnst r ue if successful, or f al se if the directory isnot found, or { error, bad_nane} if the argument is
invalid.

repl ace_path(Nane, Dir) -> true | {error, Wuat}
Types.
Name = atom()
Dir = file:filenane()
What = bad_directory | bad_nane | {badarg, term()}
This function replaces an old occurrence of adirectory named . . . / Name[ - Vsn] [/ ebi n] , in the code path, with
Di r.If Nanme doesnot exist, it addsthe new directory Di r last in the code path. The new directory must also be named

.../ Name[ - Vsn] [/ ebi n] . This function should be used if a new version of the directory (library) is added to
arunning system.

Returnst r ue if successful, or { error, bad_nane} if Name isnot found, or { error, bad_directory} if
Di r doesnot exist,or{error, {badarg, [Nanme, Dir]}} if Nane or D r isinvalid.

load file(Mdule) -> load ret()

Types:
Modul e = nodul e()
load ret() = {error, What :: load error_rsn()}

| {nodule, Mdule :: nodule()}

Triesto load the Erlang module Mbdul e, using the code path. It looks for the object code file with an extension that
corresponds to the Erlang machine used, for example Modul e. beam Theloading failsif the module name found in
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the object code differs from the name Modul e. load_binary/3 must be used to load object code with a module name
that is different from the file name.

Returns { nrodul e, Mbdul e} if successful, or {error, nofil e} if no object codeis found, or {error,
sticky_directory} if the object code resides in a sticky directory. Also if the loading fails, an error tuple is
returned. See erlang:load_module/2 for possible values of What .

| oad_abs(Fil enane) -> load_ret()

Types:
Filename = file:fil enane()
load_ret() = {error, What :: load_error_rsn()}
| {nodule, Mdule :: nodul e()}
| oaded filename() = (Filenane :: file:filenane())

| loaded ret_atons()
| oaded_ret _atons() = cover_conpiled | prel oaded
Doesthe same as| oad_fi | e( Modul e), but Fi | enane is either an absolute file name, or a relative file name.

The code path is not searched. It returns a value in the same way as load file/1. Note that Fi | enane should not
contain the extension (for example" . beam'); | oad_abs/ 1 adds the correct extension itself.

ensur e_| oaded( Modul €) -> {nodul e, Mdule} | {error, Wat}
Types:

Modul e = nodul e()

What = enbedded | badfile | native code | nofile | on_load

Tries to to load a module in the same way as load_file/1, unless the module is aready loaded. In embedded mode,
however, it does not load a module which is not already loaded, but returns{ err or, enbedded} instead.

| oad_bi nary(Mdul e, Filenane, Binary) ->
{nmodul e, Module} | {error, \Wat}

Types:
Modul e = nodul e()
Fil ename = | oaded _fil enane()
Bi nary = binary()
What = badarg | load_error_rsn()
| oaded_filename() = (Filenane :: file:filename())

| loaded ret_ atons()
| oaded_ret _atons() = cover_conpiled | prel oaded
This function can be used to load object code on remote Erlang nodes. The argument Bi nar y must contain object

code for Modul e. Fi | enane isonly used by the code server to keep arecord of from which file the object code for
Modul e comes. Accordingly, Fi | enane is not opened and read by the code server.

Returns{ nodul e, Modul e} if successful, or{error, sticky_directory} if theobject coderesidesina
sticky directory, or { er r or, badar g} if any argumentisinvalid. Alsoif theloadingfails, an error tupleisreturned.
See erlang:load_module/2 for possible values of What .

del et e( Modul €) -> bool ean()
Types:
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Modul e = nodul e()

Removes the current code for Modul e, that is, the current code for Modul e is made old. This means that processes
can continue to execute the code in the module, but that no external function calls can be madeto it.

Returnst r ue if successful, or f al se if there is old code for Mbdul e which must be purged first, or if Modul e
is not a (loaded) module.

pur ge( Modul €) -> bool ean()
Types:
Modul e = nodul e()

Purges the code for Modul e, that is, removes code marked as old. If some processes still linger in the old code, these
processes are killed before the code is removed.

Returnst r ue if successful and any process needed to be killed, otherwisef al se.

soft _purge(Mdul €) -> bool ean()
Types:
Modul e = nodul e()
Purges the code for Mbdul e, that is, removes code marked as old, but only if no processes linger in it.

Returnsf al se if the module could not be purged due to processes lingering in old code, otherwiset r ue.

i s_| oaded(Module) -> {file, Loaded} | false

Types.
Modul e = nodul e()
Loaded = | oaded_fil ename()
| oaded_filename() = (Filenane :: file:filename())

| loaded ret_ atons()
Fi | ename isan absolute filename
| oaded_ret _atons() = cover_conpiled | prel oaded
Checksif Modul e isloaded. If itis, {fi | e, Loaded} isreturned, otherwisef al se.

Normally, Loaded is the absolute file name Fil enane from which the code was obtained. If the
module is preloaded (see script(4)), Loaded==pr el oaded. If the module is Cover compiled (see cover(3)),
Loaded==cover _conpi | ed.

all | oaded() -> [{Modul e, Loaded}]

Types.
Modul e = nodul e()
Loaded = | oaded _fil enane()
| oaded_filename() = (Filenane :: file:filenane())

| loaded_ret_atons()
Fi | enane isan absolute filename
| oaded_ret _atons() = cover_conpiled | prel oaded

Returns alist of tuples{ Modul e, Loaded} for all loaded modules. Loaded is normally the absolute file name,
as described for is_loaded/1.

Ericsson AB. All Rights Reserved.: Kernel | 25



code

whi ch( Modul e) -> Wi ch

Types:
Modul e = nodul e()
VWhich = file:filenane() | |oaded_ret_atons() | non_existing

| oaded_ret _atons() = cover_conpiled | prel oaded

If the module is not loaded, this function searches the code path for the first file which contains object code for
Mbdul e and returns the absolute file name. If the module is loaded, it returns the name of the file which contained
the loaded object code. If the module is pre-loaded, pr el oaded is returned. If the module is Cover compiled,
cover _conpi | ed isreturned. non_exi st i ng isreturned if the module cannot be found.

get _obj ect _code(Mdule) -> {Mdule, Binary, Filenane} | error
Types.

Modul e nodul e()

Bi nary = binary()

Filename = file:fil ename()

Searches the code path for the object code of the module Mbdul e. It returns{ Modul e, Bi nary, Fil enane}

if successful, and er r or if not. Bi nar y isabinary data object which contains the object code for the module. This
can be useful if codeisto be loaded on aremote node in adistributed system. For example, loading module Modul e
on anode Node is done as follows:

{_Mddul e, Binary, Filenanme} = code: get_object_ code(Mdul e)
rpc: cal |l (Node, code, |oad_binary, [Mdule, Filenane, Binary])

root_dir() -> file:filenane()
Returns the root directory of Erlang/OTP, which isthe directory whereit isinstalled.

> code: root _dir().
“/usr/local /ot p"

lib_dir() -> file:filename()
Returnsthe library directory, $OTPROOT/ | i b, where $OTPROOCT istheroot directory of Erlang/OTP.

> code:lib_dir().
"/usr/local/otp/lib"

lib_dir(Nane) -> file:filenane() | {error, bad_nane}
Types:
Name = atom()

Thisfunctionismainly intended for finding out the path for the"library directory”, the top directory, for an application
Nanme located under $OTPROOT/ | i b or on adirectory referred to viathe ERL_LI BS environment variable.
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If there is a regular directory called Name or Name-Vsn in the code path with an ebi n subdirectory,
the path to this directory is returned (not the ebi n directory). If the directory refers to a directory in an
archive, the archive name is stripped away before the path is returned. For example, if the directory / usr/
| ocal /otp/lib/mesia-4.2.2. ez/ mesi a-4.2.2/ebin isin the path, /usr/local/otp/lib/
mesi a- 4. 2. 2/ ebi n will be returned. This means that the library directory for an application is the same,
regardless of whether the application resides in an archive or not.

> code: |l i b_dir(mesia).
"/usr/local/otp/lib/mesia-4.2.2"

Returns{ error, bad_nane} if Nane isnot the name of an application under $OTPROOT/ | i b or on adirectory
referred to viathe ERL_ LI BS environment variable. Failswith an exception if Nane has the wrong type.

Warning:
For backward compatibility, Name is also allowed to be a string. That will probably changein afuture release.

lib_dir(Nanme, SubDir) -> file:filename() | {error, bad_nane}
Types:
Name = SubDir = aton()

Returnsthe path to asubdirectory directly under the top directory of an application. Normally the subdirectoriesresides
under the top directory for the application, but when applications at least partly resides in an archive the situation is
different. Some of the subdirectories may reside as regular directories while other resides in an archive file. It is not
checked if thisdirectory really exists.

> code: lib_dir(megaco, priv).
“/usr/local/otp/lib/megaco-3.9.1.1/priv"

Fails with an exception if Nare or SubDi r has the wrong type.

compiler_dir() -> file:filenanme()
Returns the compiler library directory. Equivalentto code: | i b_di r (conpi l er).

priv_dir(Nane) -> file:filenanme() | {error, bad_nane}
Types:
Name = atom()
Returns the path to the pr i v directory in an application. Equivalenttocode: | i b_di r (Nane, priv)..

Warning:
For backward compatibility, Name is also allowed to be a string. That will probably changein afuture release.
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objfile_extension() -> nonenpty_string()

Returns the object code file extension that corresponds to the Erlang machine used, namely " . beant'.

stick _dir(Dir) -> ok | error
Types:

Dir = file:filenane()
Thisfunction marksDi r as sticky.

Returns ok if successful or er r or if not.

unstick_dir(Dir) -> ok | error
Types:
Dir = file:filenane()
This function unsticks a directory which has been marked as sticky.

Returns ok if successful or er r or if not.

i s_sticky(Mdule) -> bool ean()
Types:
Modul e = nodul e()

This function returnst r ue if Modul e is the name of a module that has been loaded from a sticky directory (or in
other words: an attempt to reload the module will fail), or f al se if Mbdul e isnot aloaded module or is not sticky.

rehash() -> ok
This function creates or rehashes the code path cache.

where_is_file(Filenane) -> non_existing | Absnane
Types:
Fil ename = Absnane = file:fil enane()

Searchesthe code path for Fi | enane, afileof arbitrary type. If found, thefull nameisreturned. non_exi sti ngis
returned if the file cannot be found. The function can be useful, for example, to locate application resourcefiles. If the
code path cache is used, the code server will efficiently read the full name from the cache, provided that Fi | enane
is an object codefileor an . app file.

clash() -> ok

Searches the entire code space for module names with identical names and writes areport to st dout .

i s_nodul e_native(Mdule) ->true | false | undefined
Types:
Modul e = nodul e()

Thisfunctionreturnst r ue if Modul e isname of aloaded modulethat has native codeloaded, andf al se if Mbdul e
is loaded but does not have native. If Mbdul e isnot loaded, this function returnsundef i ned.

get _node() -> enbedded | interactive
This function returns an atom describing the code_server'smode: i nt er act i ve or enbedded.
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Thisinformation is useful when an external entity (for example, an IDE) provides additional code for a running node.
If in interactive mode, it only needs to add to the code path. If in embedded mode, the code has to be loaded with
| oad_bi nary/ 3
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disk_log

Erlang module

di sk_I og isadisk based term logger which makes it possible to efficiently log items on files. Two types of logs
are supported, halt logs and wrap logs. A halt log appends items to a single file, the size of which may or may not be
limited by the disk log module, whereas awrap log utilizes a sequence of wrap log files of limited size. Asawrap log
file has been filled up, further items are logged onto to the next file in the sequence, starting all over with thefirst file
when the last file has been filled up. For the sake of efficiency, items are always written to files as binaries.

Two formats of the log files are supported, the internal format and the external format. The internal format supports
automatic repair of log files that have not been properly closed, and makes it possible to efficiently read logged items
in chunks using a set of functions defined in this module. In fact, this is the only way to read internally formatted
logs. The external format leavesit up to the user to read the logged deep byte lists. The disk |og module cannot repair
externally formatted logs. An item logged to an internally formatted log must not occupy more than 4 GB of disk
space (the size must fit in 4 bytes).

For each open disk log there is one process that handles requests made to the disk log; the disk log processis created
when open/ 1 is called, provided there exists no process handling the disk log. A process that opens a disk log can
either be an owner or an anonymous user of the disk log. Each owner is linked to the disk log process, and the disk
log is closed by the owner should the owner terminate. Owners can subscribe to notifications, messages of the form
{di sk_l og, Node, Log, |nfo} that aresentfrom the disk log process when certain events occur, see the
commands below and in particular the open/ 1 option notify. There can be several owners of alog, but a process
cannot own a log more than once. One and the same process may, however, open the log as a user more than once.
For adisk log process to properly closeits file and terminate, it must be closed by its owners and once by some non-
owner process for each time the log was used anonymously; the users are counted, and there must not be any users
left when the disk log process terminates.

Items can be logged synchronously by using the functions| og/ 2, bl og/ 2,1 og_t erns/ 2 andbl og_t er ns/ 2.
For each of these functions, the caller is put on hold until the items have been logged (but not necessarily written,
usesync/ 1 to ensurethat). By adding an a to each of the mentioned function names we get functions that log items
asynchronously. Asynchronous functions do not wait for the disk log process to actually write the items to the file,
but return the control to the caller more or less immediately.

When using the internal format for logs, the functions | og/ 2, | og_terns/ 2, al og/ 2, and al og_terns/ 2
should be used. These functionslog oneor more Erlang terms. By prefixing each of thefunctionswith ab (for "binary™)
we get the corresponding bl og functions for the external format. These functions log one or more deep lists of bytes
or, alternatively, binaries of deep lists of bytes. For example, to log the string " hel | 0" in ASCII format, we can
usedi sk_| og: bl og(Log, "hello0"),ordi sk_| og: bl og(Log, list _to _binary("hello")).The
two aternatives are equally efficient. The bl og functions can be used for internally formatted logs aswell, but in this
case they must be called with binaries constructed with callstot er m t o_bi nary/ 1. Thereis no check to ensure
this, it is entirely the responsibility of the caller. If these functions are called with binaries that do not correspond to
Erlang terms, the chunk/ 2, 3 and automatic repair functions will fail. The corresponding terms (not the binaries)
will be returned when chunk/ 2, 3 iscalled.

A collection of open disk logs with the same name running on different nodes is said to be a a distributed disk log
if requests made to any one of the logs are automatically made to the other logs as well. The members of such a
collection will be called individual distributed disk logs, or just distributed disk logs if there is no risk of confusion.
There is no order between the members of such a collection. For instance, logged terms are not necessarily written
onto the node where the request was made before written onto the other nodes. One could note here that there are a
few functions that do not make requests to all members of distributed disk logs, namely i nf o, chunk, bchunk,
chunk_step and| cl ose. An open disk log that is not adistributed disk log is said to be alocal disk log. A loca
disk log is accessible only from the node where the disk log process runs, whereas a distributed disk log is accessible
from all nodes in the Erlang system, with exception for those nodes where alocal disk log with the same name asthe
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distributed disk log exists. All processes on nodes that have access to alocal or distributed disk log can log items or
otherwise change, inspect or close the log.

It is not guaranteed that all log files of a distributed disk log contain the same log items; there is no attempt made to
synchronize the contents of the files. However, aslong as at least one of the involved nodes is alive at each time, all
items will be logged. When logging items to a distributed log, or otherwise trying to change the log, the replies from
individual logs areignored. If all nodes are down, the disk log functions reply with anonode error.

Note:

In some applications it may not be acceptable that replies from individual logs are ignored. An aternative in
such situationsisto use severa local disk logsinstead of one distributed disk log, and implement the distribution
without use of the disk log module.

Errors are reported differently for asynchronous log attempts and other uses of the disk log module. When used
synchronously the disk log module replies with an error message, but when called asynchronously, the disk log
module does not know where to send the error message. Instead owners subscribing to notifications will receive an
error_st at us message.

The disk log module itself does not report errors to the er r or _| ogger module; it is up to the caler to decide
whether the error logger should be employed or not. Thefunctionf or mat _er r or / 1 can be used to produce readable
messages from error replies. Information events are however sent to the error logger in two situations, namely when
alog isrepaired, or when afileis missing while reading chunks.

The error messageno_such_| og meansthat the given disk log is not currently open. Nothing is said about whether
the disk log files exist or not.

Note:

If an attempt to reopen or truncate alog fails (seer eopen and t r uncat e) the disk log process immediately
terminates. Before the process terminates links to to owners and blocking processes (see bl ock) are removed.
The effect is that the links work in one direction only; any process using a disk log has to check for the error
message no_such_| og if some other process might truncate or reopen the log simultaneously.

Data Types

log() = term()

dlog_size() = infinity
| integer() >=1
|

{MaxNoBytes :: integer() >= 1,
MaxNoFiles :: integer() >= 1}
dlog format() = external | internal

dl og_head_opt() = none | term() | binary() | [dlog_byte()]
dl og_byte() = [dlog_byte()] | byte()

dl og_node() read_only | read wite

dlog_type() = halt | wap

continuation()

Chunk continuation returned by chunk/ 2, 3, bchunk/ 2, 3, or chunk_st ep/ 3.
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bytes() = binary() | [byte()]
i nval i d_header() = term))
file error() = term)

Exports

accessi ble logs() -> {[Local Log], [DistributedLog]}
Types.
Local Log = DistributedLog = | og()

Theaccessi bl e_| ogs/ 0 function returns the names of the disk logs accessible on the current node. Thefirst list
contains local disk logs, and the second list contains distributed disk logs.

al og(Log, Term -> notify ret()
bal og(Log, Bytes) -> notify ret()
Types.
Log = I og()
Term = term)
Bytes = bytes()
notify ret() = ok | {error, no_such_I og}
The al og/ 2 and bal og/ 2 functions asynchronously append an item to a disk log. The function al og/ 2 is used

for internally formatted logs, and the function bal og/ 2 for externally formatted logs. bal og/ 2 can be used for
internally formatted logs as well provided the binary was constructed with acall tot erm t o_bi nary/ 1.

The owners that subscribe to notifications will receive the message read_only, bl ocked | og or
f or mat _ext er nal in case the item cannot be written on the log, and possibly one of the messageswr ap, f ul |
and er r or _st at us if an item was written on the log. The message er r or _st at us issent if there is something
wrong with the header function or afile error occurred.

alog_ternms(Log, TermlList) -> notify_ret()
bal og terms(Log, BytelList) -> notify ret()
Types:
Log = log()
Ternlist = [term()]
BytelLi st = [bytes()]
notify ret() = ok | {error, no_such_Il og}
The al og_terns/ 2 and bal og_t er ns/ 2 functions asynchronously append a list of items to a disk log. The
function al og_t er s/ 2 is used for internally formatted logs, and the function bal og_t er ns/ 2 for externally

formatted logs. bal og_t er s/ 2 can be used for internally formatted logs as well provided the binaries were
constructed with callstot erm t o_bi nary/ 1.

The owners that subscribe to natifications will receive the message read _only, bl ocked | og or
format _ext ernal in case the items cannot be written on the log, and possibly one or more of the messages
wrap, ful | anderror_status if items were written on the log. The message er r or _st at us is sent if there
is something wrong with the header function or afile error occurred.
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bl ock(Log) -> ok | {error, block error_rsn()}
bl ock(Log, QueuelLogRecords) -> ok | {error, block_error_rsn()}
Types:
Log = log()
QueuelLogRecords = bool ean()
bl ock_error_rsn() = no_such_log | nonode | {blocked |og, log()}
With acall to bl ock/ 1, 2 aprocess can block alog. If the blocking processis not an owner of the log, atemporary

link is created between the disk log process and the blocking process. The link is used to ensure that the disk log is
unblocked should the blocking process terminate without first closing or unblocking the log.

Any process can probe a blocked log with i nf o/ 1 or close it with cl ose/ 1. The blocking process can also use
thefunctionschunk/ 2, 3,bchunk/ 2, 3,chunk_st ep/ 3,and unbl ock/ 1 without being affected by the block.
Any other attempt than those hitherto mentioned to update or read a blocked log suspends the calling process until
the log is unblocked or returns an error message { bl ocked_I og, Log}, depending on whether the value of
QueuelLogRecords istrue or f al se. The default value of QueueLogRecor ds ist r ue, which is used by
bl ock/ 1.

change_header (Log, Header) -> ok | {error, Reason}

Types:
Log = log()
Header {head, dl og_head_opt ()}
{head_func, MFA :: {atom(), atom(), list()}}
Reason no_such_I og

nonode
{read_only_node, Log}
{bl ocked | og, Log}

| {badarg, head}

Thechange_header / 2 function changes the value of the head or head_f unc option of adisk log.

change_notify(Log, Omer, Notify) -> ok | {error, Reason}
Types:

Log = I og()

Owner = pid()

Notify = bool ean()

Reason = no_such_Il og
| nonode
| {bl ocked_I og, Log}
| {badarg, notify}

| {not_owner, Owner}

Thechange_not i f y/ 3 function changes the value of thenot i f y option for an owner of adisk log.

change_si ze(Log, Size) -> ok | {error, Reason}
Types:
Log = 1 og()
Size = dl og_si ze()
Reason = no_such_Il og
| nonode
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| {read_only node, Log}

| {bl ocked | og, Log}

| {new size too snmall, CurrentSize :: integer() >= 1}
| {badarg, size}

| {file_error, file:filenane(), file_ error()}

The change_si ze/ 2 function changes the size of an open log. For a halt log it is always possible to increase the
size, but it is not possible to decrease the size to something less than the current size of thefile.

For awrap log it is always possible to increase both the size and number of files, as long as the number of files does
not exceed 65000. If the maximum number of files is decreased, the change will not be valid until the current fileis
full and the log wraps to the next file. The redundant files will be removed next time the log wraps around, i.e. starts
to log to file number 1.

As an exampl e, assume that the old maximum number of filesis 10 and that the new maximum number of filesis6. If
the current file number is not greater than the new maximum number of files, the files 7 to 10 will be removed when
file number 6 isfull and the log starts to write to file number 1 again. Otherwise the files greater than the current file
will be removed when the current file is full (e.g. if the current file is 8, the files 9 and 10); the files between new
maximum number of files and the current file (i.e. files 7 and 8) will be removed next time file number 6 isfull.

If the size of thefilesis decreased the change will immediately affect the current log. It will not of course change the
size of log files already full until next time they are used.

If the log size is decreased for instance to save space, the function i nc_wrap _fil e/ 1 can be used to force the
log to wrap.

chunk(Log, Continuation) -> chunk_ret()
chunk(Log, Continuation, N) -> chunk ret()
bchunk(Log, Continuation) -> bchunk_ret()
bchunk(Log, Continuation, N) -> bchunk ret()
Types:

Log = 1 og()
Continuation = start | continuation()
N =integer() > 1] infinity
chunk _ret() = {Continuation2 :: continuation(),
Terns :: [term()]}
| {Continuation2 :: continuation(),
Terns :: [term()],
Badbytes :: integer() >= 0}
| eof
| {error, Reason :: chunk error_rsn()}

bchunk_ret() = {Continuation2 :: continuation(),
Binaries :: [binary()]}
| {Continuation2 :: continuation(),
Binaries :: [binary()],
Badbytes :: integer() >= 0}
| eof
| {error, Reason :: chunk_error_rsn()}
chunk_error_rsn() = no_such_l og
| {format _external, log()}
| {blocked log, log()}
| {badarg, continuation}
| {not_internal _wap, log()}
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| {corrupt _log file,
FileName :: file:filenane()}
| {file error, file:filename(), file error()}

The chunk/ 2, 3 and bchunk/ 2, 3 functions make it possible to efficiently read the terms which have been
appended to an internally formatted log. It minimizes disk 1/O by reading 64 kilobyte chunks from the file. The
bchunk/ 2, 3 functions return the binaries read from the file; they do not call bi nary_t o_t er m Otherwise the
work just likechunk/ 2, 3.

The first time chunk (or bchunk) is called, an initial continuation, the atom st ar t , must be provided. If thereis
adisk log process running on the current node, terms are read from that log, otherwise an individua distributed log
on some other node is chosen, if such alog exists.

When chunk/ 3 iscalled, N controls the maximum number of termsthat are read from the log in each chunk. Default
isi nfinity, which meansthat all the terms contained in the 64 kilobyte chunk are read. If less than N terms are
returned, this does not necessarily mean that the end of the file has been reached.

The chunk function returns atuple { Cont i nuati on2, Ter s}, where Ter ns isalist of terms found in the
log. Cont i nuat i on2 isyet another continuation which must be passed on to any subsequent callsto chunk. With
aseries of calsto chunk it ispossible to extract all terms from alog.

The chunk function returnsatuple{ Cont i nuati on2, Terns, Badbyt es} if thelogisopenedin read-only
mode and the read chunk is corrupt. Badbyt es isthe number of bytesin the file which were found not to be Erlang
termsin the chunk. Note also that the log is not repaired. When trying to read chunks from alog opened in read-write
mode, thetuple{corrupt | og file, FileNane} isreturnedif theread chunk is corrupt.

chunk returns eof when the end of the log isreached, or { error, Reason} if an error occurs. Should awrap
log file be missing, a message is output on the error log.

When chunk/ 2, 3 is used with wrap logs, the returned continuation may or may not be valid in the next call to
chunk. Thisis because the log may wrap and delete the file into which the continuation points. To make sure this
does not happen, the log can be blocked during the search.

chunk_i nfo(Continuation) -> InfoList | {error, Reason}

Types:
Conti nuation = continuation()
I nfoList = [{node, Node :: node()}, ...]

Reason = {no_continuation, Continuation}

Thechunk_i nf o/ 1 function returnsthefollowing pair describing the chunk continuation returned by chunk/ 2, 3,
bchunk/ 2, 3, or chunk_st ep/ 3:

« {node, Node}.Termsareread from the disk log running on Node.

chunk_step(Log, Continuation, Step) ->
{ok, any()} | {error, Reason}

Types:
Log = log()
Continuation = start | continuation()
Step = integer()
Reason no_such_I og
end_of | og
{format _external, Log}
{bl ocked_l og, Log}
{badarg, continuation}
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| {file error, file:filename(), file error()}

The function chunk_st ep can be used in conjunction with chunk/ 2, 3 and bchunk/ 2, 3 to search through an
internally formatted wrap log. It takes as argument a continuation as returned by chunk/ 2, 3, bchunk/ 2, 3, or
chunk_st ep/ 3, and steps forward (or backward) St ep files in the wrap log. The continuation returned points to
thefirst log item in the new current file.

If theatom st ar t isgiven as continuation, adisk log to read terms from is chosen. A local or distributed disk log on
the current node is preferred to an individual distributed log on some other node.

If the wrap log is not full because all files have not been used yet, { error, end_of | og} isreturned if trying
to step outside the log.

close(Log) -> ok | {error, close error_rsn()}
Types:
Log = 1l og()

close_error_rsn() no_such_I og

| nonode
| {file_error, file:filename(), file_ error()}

The function cl ose/ 1 closes alocal or distributed disk log properly. An internally formatted log must be closed
before the Erlang system is stopped, otherwise thelog is regarded as unclosed and the automatic repair procedure will
be activated next time the log is opened.

The disk log process in not terminated as long as there are owners or users of the log. It should be stressed that each
and every owner must close the log, possibly by terminating, and that any other process - not only the processes that
have opened the log anonymously - can decrement the user s counter by closing the log. Attemptsto close alog by
aprocess that is not an owner are simply ignored if there are no users.

If thelog is blocked by the closing process, the log is aso unblocked.

format _error(Error) -> io_lib:chars()
Types:
Error = tern()

Given the error returned by any function in this module, the function f or mat _er r or returns a descriptive string of
the error in English. For file errors, the functionf or mat _error/ 1 inthefi | e moduleis called.

inc_wap_file(Log) -> ok | {error, inc_wap_error_rsn()}

Types:
Log = 1 og()
inc_wap_error_rsn() = no_such_Ilog

nonode

{read_only_ node, 1o0g()}

{bl ocked_I og, log()}

{halt_log, log()}

{invalid_header, invalid_header()}
{file_error,

file:filenane(),

file_error()}

invalid_header() = term)

Thei nc_wr ap_fil e/ 1 functionforcestheinternally formatted disk |og to start logging to the next log file. It can be
used, for instance, in conjunction withchange_si ze/ 2 to reduce the amount of disk space allocated by the disk log.
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The ownersthat subscribe to notificationswill normally receiveawr ap message, but in case of an error with areason
tagofi nval i d_header orfil e_error anerror_st at us messagewill be sent.

info(Log) -> InfoList | {error, no_such_l og}

Types:

Log = 1 og()

InfoList = [dlog_info()]

dlog_info() = {nane, Log :: log()}
{file, File :: file:filenane()}
{type, Type :: dlog_type()}
{format, Format :: dlog fornmat()}
{size, Size :: dlog_size()}

|

|

|

| {rode, Mdde :: dl og_node()}

| {owners, [{pid(), Notify :: boolean()}]}
|
|

{users, Users :: integer() >= 0}
{stat us,
Status :: ok

| {bl ocked,

QueuelLogRecords :: bool ean()}}
| {node, Node :: node()}

| {distributed, Dist :: local | [node()]}
| {head,
Head :: none

| {head, term()}
| (MFA :: {atonm(), aton(), list()})}
| {no_witten_itens,

NoWittenltens :: integer() >= 0}
{full, Full :: bool ean}
{no_current_bytes, integer() >= 0}
{no_current_itemns, integer() >= 0}
{no_items, integer() >= 0}
{current_file, integer() >= 1}
{no_overfl ows,

{Si nceLogWasOpened :: integer() >= 0,

SinceLastInfo :: integer() >= 0}}

Thei nf o/ 1 functionreturnsalist of { Tag, Val ue} pairsdescribing thelog. If thereisadisk og process running
on the current node, that log is used as source of information, otherwise an individual distributed log on some other
node is chosen, if such alog exists.

The following pairs are returned for all logs:

« {nane, Log},whereLog isthename of thelog as given by the open/ 1 option narne.

« {file, File}.ForhatlogsFil e isthefilename, andfor wraplogsFi | e isthe base name.

« {type, Type},whereType isthetype of thelog as given by theopen/ 1 optiont ype.

« {format, Format},whereFor mat istheformat of thelog as given by the open/ 1 option f or mat .

- {size, Size},whereSi ze isthe size of thelog as given by the open/ 1 option si ze, or the size set by
change_si ze/ 2. Thevalue set by change_si ze/ 2 isreflected immediately.

« {node, Mode},whereMbde isthe mode of thelog as given by theopen/ 1 option node.

e {owners, [{pid(), Notify}]} whereNoti fy isthevaueset by theopen/ 1 optionnoti fy orthe
functionchange_noti f y/ 3 for the owners of the log.
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« {users, Users} whereUser s isthe number of anonymous users of thelog, seethe open/ 1 option linkto.

e {status, Status},whereStatusisok or{bl ocked, QueuelLogRecords} asset by thefunctions
bl ock/ 1, 2 and unbl ock/ 1.

« {node, Node}.Theinformation returned by the current invocation of thei nf o/ 1 function has been gathered
from the disk log process running on Node.

« {distributed, D st}.Ifthelogisloca onthe current node, then Di st hasthevaluel ocal , otherwise
all nodes where the log is distributed are returned as alist.
The following pairs are returned for all logs openedinr ead_wr i t e mode:

« {head, Head}. Depending of the value of the open/ 1 options head and head_f unc or set by the
function change_header/ 2, thevalue of Head isnone (default), { head, H} (head option)or { M F, A}
(head_f unc option).

e {no witten_itens, NoWittenltens},whereNoWittenltens isthenumber of itemswrittento
the log since the disk log process was created.

The following pair isreturned for halt logs opened inr ead_wr i t e mode:

e {full, Full}, whereFull istrue orfal se depending on whether the halt log isfull or not.

The following pairs are returned for wrap logs opened inr ead_wr i t e mode:

* {no_current_bytes, integer() >= 0} isthenumber of byteswritten to the current wrap log file.

 {no_current_itens, integer() >= 0} isthenumber of items written to the current wrap log file,
header inclusive.

e {no_itens, integer() >= 0} isthetotal number of itemsin all wrap log files.

e {current_file, integer()} istheordinal for the current wrap log fileintherange 1. . MaxNoFi | es,
where MaxNoFi | es isgiven by theopen/ 1 optionsi ze or set by change_si ze/ 2.

e {no_overflows, {SinceLogWasOpened, SincelLastlnfo}}, where Si nceLogWasOpened
(Si nceLast | nf o) is the number of times a wrap log file has been filled up and a new one opened or
i nc_w ap_filellhashbeencaledsincethedisk logwaslast opened (i nf o/ 1 waslast called). Thefirst time
i nf o/ 2 iscalled after alog was (re)opened or truncated, the two values are equal.

Note that the chunk/ 2, 3, bchunk/ 2, 3, and chunk_st ep/ 3 functions do not affect any value returned by
i nfo/l.

I close(Log) -> ok | {error, Iclose_error_rsn()}
| cl ose(Log, Node) -> ok | {error, Iclose error_rsn()}
Types.

Log = I og()

Node = node()

I close_error_rsn() = no_such_log
| {file_error,
file:filenane(),
file_error()}

The function | cl ose/ 1 closes a local log or an individual distributed log on the current node. The function
| cl ose/ 2 closesanindividual distributed log onthe specified nodeif thenodeisnot thecurrent one.| cl ose( Log)
isequivalenttol cl ose(Log, node()) . Seeaso close/1.

If there is no log with the given name on the specified node, no_such_| og isreturned.

38| Ericsson AB. All Rights Reserved.: Kernel



disk_log

|l og(Log, Term) -> ok | {error, Reason :: log_error_rsn()}
bl og(Log, Bytes) -> ok | {error, Reason :: log_error_rsn()}
Types:

Log = 1 og()

Term= term)
Bytes = bytes()
log error_rsn() = no_such_Ilog

{invalid_header, invalid_header()}
{file_error, file:filenane(), file_error()}

| nonode

| {read_only_node, 1og()}
| {format _external, log()}
| {blocked_log, log()}

| {full, Tog()}

I

I

The | og/ 2 and bl og/ 2 functions synchronously append a term to a disk log. They return ok or {error,
Reason} when the term has been written to disk. If the log is distributed, ok is always returned, unless all nodes
are down. Terms are written by means of the ordinary wr i t e() function of the operating system. Hence, thereisno
guarantee that the term has actually been written to the disk, it might linger in the operating system kernel for awhile.
To make sure the item is actually written to disk, the sync/ 1 function must be called.

Thel og/ 2 functionisused for internally formatted logs, and bl og/ 2 for externally formatted logs. bl og/ 2 canbe
used for internally formatted logs as well provided the binary was constructed with acall tot erm t o_bi nary/ 1.

The owners that subscribe to notifications will be notified of an error with an er r or _st at us messageiif the error
reasontagisi nval i d_header orfil e_error.

log terns(Log, Terniist) ->

ok | {error, Resaon :: log error_rsn()}
bl og _terns(Log, BytesList) ->
ok | {error, Reason :: log_error_rsn()}
Types:
Log = 1 og()

Ternlist = [term)]
Byt esLi st = [bytes()]
log error_rsn() = no_such_Ilog

{invalid_header, invalid_header()}
{file_error, file:filenane(), file_error()}

| nonode

| {read_only node, |og()}
| {format _external, log()}
| {blocked |og, log()}

| {full, Tog()}

|

|

Thel og_t erms/ 2 and bl og_t er nms/ 2 functions synchronously append alist of itemsto the log. The benefit of
using these functions rather than the | og/ 2 and bl og/ 2 functionsisthat of efficiency: the given list is split into as
large sublists as possible (limited by the size of wrap log files), and each sublist is logged as one single item, which
reduces the overhead.

Thel og_t er ms/ 2 function is used for internally formatted logs, and bl og_t er ns/ 2 for externally formatted
logs. bl og_t er ms/ 2 can be used for internally formatted logs as well provided the binaries were constructed with
calstoterm to_binary/ 1.
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The owners that subscribe to notifications will be notified of an error with an er r or _st at us messageif the error
reasontagisi nval i d_header orfil e_error.

open(ArgL) -> open_ret() | dist_open_ret()
Types:

ArgL = dl og_options()

dl og_options() = [dlog_option()]

dl og_option() = {nane, Log :: log()}
{file, FileNarme :: file:filenane()}
{l'inkto, LinkTo :: none | pid()}
{repair, Repair :: true | false | truncate}
{type, Type :: dlog_type}
{format, Format :: dlog fornmat()}

{distributed, Nodes :: [node()]}

{notify, boolean()}

{head, Head :: dl og_head opt()}

{head_func, MFA :: {atom(), atom(), list()}}
{node, Mode :: dl og_node()}

open_ret() =ret() | {error, open_error_rsn()}

|
|
|
|
|
| {size, Size :: dlog_size()}
|
|
|
|
|

ret() = {ok, Log :: log()}
| {repaired,
Log :: log(),
{recovered, Rec :: integer() >= 0},
{badbytes, Bad :: integer() >= 0}}

di st_open_ret() =
{[{node(), ret()}], [{node(), {error, dist_error_rsn()}}]}
di st _error_rsn() = nodedown | open_error_rsn()

open_error_rsn() = no_such_| og

| {badarg, term()}

| {size_m smatch,
CurrentSize :: dlog_size(),
NewSi ze :: dl og_size()}

| {arg_m smat ch,
OptionNane :: dlog_optattr(),
CurrentValue :: term)),
Value :: tern()}

| {nane_al ready_open, Log :: log()}
| {open_read_wite, Log :: log()}
| {open_read_only, Log :: log()}
| {need_repair, Log :: log()}
| {not_a_log file,
FileNanme :: file:filenane()}
| {invalid_index_file,
FileNanme :: file:filenane()}

| {invalid_header, invalid_header()}
| {file_error, file:filename(), file_ error()}
| {node_al ready_open, Log :: log()}

dl og_optattr() = nane
| file
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| linkto

| repair

| type

| format

| size

| distributed
| notify

| head

| head func

| node

dlog_size() = infinity
| integer() >=1
| {MaxNoBytes :: integer() >=1

MaxNoFiles :: integer() >= 1}

The Ar gL parameter isalist of options which have the following meanings:

{name, Log} specifiesthe name of the log. Thisis the name which must be passed on as a parameter in all
subsequent logging operations. A name must always be supplied.

{file, FileNane} specifiesthe name of thefile which will be used for logged terms. If thisvalue is omitted
and the name of the log is either an atom or a string, the file name will default to | i st s: concat ([ Log,
".LOG']) forhaltlogs. For wraplogs, thiswill bethe base name of thefiles. Each fileinawrap logwill becalled
<base_nane>. N, where N is an integer. Each wrap log will also have two files called <base_nane>. i dx
and <base_nane>. si z.

{l'inkto, LinkTo}.IfLinkTo isapid, that pid becomes an owner of thelog. If Li nkTo isnone thelog
recordsthat it is used anonymously by some process by incrementing theuser s counter. By default, the process
which callsopen/ 1 ownsthelog.

{repair, Repair}.If Repair istrue,thecurrentlog filewill berepaired, if needed. Astherestorationis
initiated, a message is output on the error log. If f al se isgiven, no automatic repair will be attempted. Instead,
thetuple{error, {need repair, Log}} isreturnedif an attempt is made to open a corrupt log file. If
t runcat e isgiven, thelog file will be truncated, creating an empty log. Default ist r ue, which has no effect
on logs opened in read-only mode.

{type, Type} isthetypeof thelog. Defaultishal t .
{format, Format} specifiestheformat of thedisk log. Defaultisi nt er nal .

{size, Size} specifiesthesize of thelog. When a halt log has reached its maximum size, all attemptsto log
moreitems arerejected. Thedefault sizeisi nf i ni t y, whichfor halt impliesthat there is no maximum size. For
wrap logs, the Si ze parameter may be either a pair { MaxNoByt es, MaxNoFi | es} orinfinity.Inthe
latter case, if the files of an already existing wrap log with the same name can be found, the size is read from the
existing wrap log, otherwise an error is returned. Wrap logs write at most MaxNoByt es bytes on each file and
use MaxNoFi | es filesbefore starting all over with the first wrap log file. Regardless of MaxNoByt es, at least
the header (if there is one) and one item is written on each wrap log file before wrapping to the next file. When
opening an existing wrap log, it is not necessary to supply a value for the option Si ze, but any supplied value
must equal the current size of the log, otherwisethetuple{error, {size_m smatch, CurrentSi ze,
NewSi ze} } isreturned.

{di stributed, Nodes}.Thisoption can be used for adding membersto adistributed disk log. The default
valueis[ ], which meansthat the log islocal on the current node.

{notify, bool ()}.Iftrue,theownersof thelog are notified when certain events occur in the log. Default
isf al se. The owners are sent one of the following messages when an event occurs:

e {disk |og, Node, Log, {wap, NoLostltens}} issentwhenawraplog hasfilled up one of
its files and a new file is opened. NoLost | t ens isthe number of previously logged items that have been
lost when truncating existing files.
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e {disk_log, Node, Log, {truncated, NoLostltens}} issentwhenalog hasbeentruncated
or reopened. For halt logsNoLost | t ens isthe number of itemswritten on thelog since the disk log process
was created. For wrap logs NoLost | t enrs is the number of items on all wrap log files.

e {disk log, Node, Log, {read_only, Itens}} issentwhen an asynchronous log attemptis
made to alog file opened in read-only mode. | t ens isthe items from the log attempt.

e {disk_|log, Node, Log, {blocked_ |og, Itens}} issentwhen an asynchronouslog attempt
is made to a blocked log that does not queue log attempts. | t enrs is the items from the log attempt.

« {disk_|og, Node, Log, {format_external, Itens}} is sent when al og/ 2 or
al og_t erns/ 2 isused for internally formatted logs. | t ens isthe items from the log attempt.

e {disk_|og, Node, Log, full} issentwhenan attempttologitemstoawraplogwould write more
bytes than the limit set by the si ze option.

e {disk log, Node, Log, {error_status, Status}} issentwhen the error status changes.
The error status is defined by the outcome of the last attempt to log itemsto athe log or to truncate the log or
thelast useof sync/ 1,inc_wap_fil e/ 1lorchange_size/2.Statusisoneof ok and{error,
Er r or}, theformer being theinitial value.

« {head, Head} specifiesaheader to be written first on thelog file. If thelog is awrap log, theitem Head is
written first in each new file. Head should be aterm if the format isi nt er nal , and a deep list of bytes (or a
binary) otherwise. Default isnone, which means that no header iswritten first on thefile.

e {head_func, {MF, A}} specifiesafunctionto becalled eachtimeanew logfileisopened. Thecall M F( A)
is assumed to return { ok, Head}. Theitem Head is written first in each file. Head should be a term if the
formatisi nt er nal , and adeep list of bytes (or abinary) otherwise.

« {node, Mode} specifiesif thelogistobeopenedinread-only or read-write mode. It defaultstor ead_wri t e.

Theopen/ 1 functionreturns{ ok, Log} if thelogfilewassuccessfully opened. If thefilewas successfully repaired,
thetuple{repaired, Log, {recovered, Rec}, {badbytes, Bad}} isreturned, where Rec isthe
number of whole Erlang terms found in the file and Bad is the number of bytes in the file which were non-Erlang
terms. If thedi st ri but ed parameter was given, open/ 1 returnsalist of successful replies and alist of erroneous
replies. Each reply istagged with the node name.

When adisk log is opened in read-write mode, any existing log file is checked for. If there is none a new empty log
is created, otherwise the existing file is opened at the position after the last logged item, and the logging of items will
commence from there. If the format isi nt er nal and the existing file is not recognized as an internally formatted
log, atuple{error, {not_a log file, FileNane}} isreturned.

The open/ 1 function cannot be used for changing the values of options of an already open log; when there are
prior owners or users of alog, al option values except nane, | i nkt o and noti fy arejust checked against the
values that have been supplied before as option valuesto open/ 1, change_header/ 2, change_noti fy/ 3 or
change_si ze/ 2. As a conseguence, none of the options except namne is mandatory. If some given value differs
fromthe current value, atuple{error, {arg_m smatch, OptionNane, CurrentVal ue, Val ue}} is
returned. Caution: an owner's attempt to open alog as owner once again is acknowledged with the return value { ok,
Log}, but the state of the disk log is not affected in any way.

If alog with agiven nameislocal on some node, and one tries to open the log distributed on the same node, then the
tuple{error, {node_al ready_open, Log}} isreturned. Thesametupleisreturnedif thelog is distributed
on some node, and one tries to open the log locally on the same node. Opening individual distributed disk logs for the
first time adds those logs to a (possibly empty) distributed disk log. The option values supplied are used on all nodes
mentioned by thedi st ri but ed option. Individual distributed logs know nothing about each other's option values,
so each node can be given unique option values by creating a distributed log with several callsto open/ 1.

Itis possible to open alog file more than once by giving different values to the option nane or by using the samefile
when distributing alog on different nodes. It is up to the user of the di sk_| og module to ensure that no more than
one disk log process has write access t