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ABSTRACT

This document specifies a protocol that facilitates the management of groups of client
applications by a session managéhe session manager can cause clientsvio tair

state, to shut down, and to be restarted into a previousdgl date. Thisprotocol is lay-
ered on top of the X.@rICE protocol.
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2. Definitionsand Goals

The purpose of the X Session Management Protocol (XSMP) is to provide a uniform mechanism for users
to save and restore their sessions. séssion is a group of clients, each of which has a particular state. The
session is controlled by a network service calledsthg®on manager. The session manager issues com-
mands to its clients on behalf of the uséhese commands may cause clients v dzeir state or to termi-

nate. Itis expected that the client will\gaits state in such a way that the client can be restarted at a later
time and resume its operation as if it hadendeen terminatedA client’'s gate might include information

about the file currently being edited, the current position of the insertion point within the file, or the start of
an uncommitted transaction. The means by which clients are restarted is unspecified by this protocol.

For purposes of this protocol,dient of the session manager is defined as a connection to the session man-
ager A client is typically though not necessarjlg process running an application program connected to

an X Windav System display Howeve, a dient may be connected to more than one X display or not be
connected to anX displays at all.

This protocol is layered on top of the X Consortisii©€E protocol and relies on the ICE protocol to handle
connection management and authentication.

3. Owerview of the Protocol

Clients use XSMP to register themselves with the session manager (SM). When a client starts up, it should
connect to the SM. The client should remain connected for as long as i#rehisnt may resign from the
session by issuing the proper protocol messages before disconn&etimgnation of the connection with-

out notice will be taken as an indication that the client died unexpectedly.

Clients are expected towv&atheir state in such a way as to allowltiple instantiations of themselves to be
managed independenthA unique value called elient-ID is provided by the protocol for the purpose of
disambiguating multiple instantiations of clients. Clients may use this ID, for example, as part of a file-
name in which to store the state for a particular instantiation. The client-ID shouleti@saart of the
command used to restart this client (RestartCommand) so hat the client will retain the same ID after it

is restarted. Certain small pieces of state might also be stored in the RestartConkimaa@mple, an

X11 client might place a ‘-twoWindow’ option in its RestartCommand to indicate that it should start up in
two window mode when it is restarted.

The client finds the network address of the SM in a system-dependenDw&pSIX systems an environ-
ment variable called SESSION_MAGER will contain a list of network IDs. Each id will contain the
transport name followed by a slash and the (transport-specific) addr&€3P/IP address would look like
this:

t cp/ hostname: portnumber

where the hostname is a fully qualified domain nafélnix Domain address looks Bkhis:
| ocal / hosthame: path

A DECnet address would look ékhis:
decnet / nodename: : objname

If multiple network IDs are specified, $hehould be separated by commas.
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Rationale

There was much discussiomepwhether the XSMP protocol should use X as the transport
protocol or whether it should use its own independent transport. It was decided that it would
use an independent protocol fovaml reasons. First, the Session Manager should be able to
manage programs that do not maintain an X connection. Second, the X protocol is not appro-
priate to use as a general-purpose transport protocol. Third, a session might span multiple dis-
plays.

The protocol is connection based, because there is no other way for the SM to determine reli-
ably when clients terminate.

It should be noted that this protocol introduces another single point of failure into the system.
Although it is possible for clients to continue running after the SM has exited, this will proba-
bly not be the case in normal practice. Normally the program that starts the SM will consider
the session to be terminated when the SM exits (either normally or abnormally).

To get around this would require some sort of rendezvous server that would also introduce a
single point of &ilure. Inthe absence of a generallyaiable rendezvous servetSMP is kept
simple in the hopes of making simple reliable SMs.

Some clients may wish to manage the programsdiagt. For example, a mail program could start a text
editor for editing the text of a mail messageclient that does this is a session manager itself; it should
supply the clients it starts with the appropriate connection information (i.e., the SESSIOMGERN
environment variable) that specifies a connection to itself instead of to thediogeksion manager.

Each client has associated with it a list of propertiegroperty set by one client is not visible toyather
client. Thesgroperties are used for the client to inform the SM of the clientient state. When a client
initially connects to the SM, there are no properties set.

4. DataTypes

XSMP messages contairvesl types of data. Both the SM and the cliemiagls send messages in their
native byte order Thus, both sides may need to byte-swap the messagestdec€heneed to do byte-
swapping is determined at run-time by the ICE protocol.

If an invalid value is specified for a field of wof the enumerated typesBadValue error message must
be sent by the recadr of the message to the sender of the message.

Type Name Description

BOOL False or True
INTERACT_STYLE None, Errors, or Any
DIALOG_TYPE Error or Normal
SAVE_TYPE Global, Local, or Both
CARDS8 aone-byte unsigned integer
CARD16 atwo-byte unsigned integer
CARD32 afour-byte unsigned integer
ARRAY8 asequence of CARDSs
LISTOfARRAYS8 asequence of ARRAY8s
PROPERY aproperty name (an ARRAY8), a type name, and a value of that type

LISTofPROPERTY a oounted collection of PROPERTYSs.

5. Protocol Setup and Message Format

To dart the XSMP protocol, the client sends the server anR@iocolSetupmessage. AIKSMP mes-
sages are in the standard ICE message format. The message’opcode is assigned to XSMP by ICE
at run-time. The different parties (client and SM) may be assigned different major opcodes for XSMP.
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Once assigned, all XSMP messages issued by this party will use the same major opcode. The message’s
minor opcode specifies which protocol message this message contains.

6. Client Identification String

A client ID is a string of XPCS characters encoded in ISO Latin 1 (ISO 8859-1). No null characters are
allowed in this string. The client ID string is used in BegisterClient and RegisterClientReply mes-
sages.

Client IDs consist of the pieces described Weldhe ID is formed by concatenating the pieces in

sequence, without separator characters. All pieces are padded on the left with '0’ characters so as to fill the
specified length. Decimal numbers are encoded using the characters ‘0’ through ‘9’, and hexadecimal num-
bers using the characters ‘0’ through ‘9’ aAdthrough ‘F'.

* Version. Thids currently the character ‘1'.
* Address type and address. The address type will be one of

‘1 a 4-byte IPv4 address encoded as 8 hexadecimal digits
‘2’ a 6-byte DECNET address encoded as 12 hexadecimal digits
‘6’ a 16-byte IPv6 address encoded as 32 hexadecimal digits

The address is the one of the network addresses of the machine where the session manager (not the
client) is running.For example, the IP address 198.112.45.11 would be encoded as the string
“C6702D0B".

» Time stamp.A 13-digit decimal number specifying the number of milliseconds since 00:00:00 UTC,
January 1, 1970.

*  Process-ID type and process-ID. The process-ID type will be one of

‘1 a POSIX process-ID encoded as a 10-digit decimal number.

The process-ID is the process-ID of the session managesf a client.

*  Sequence numbeiThis is a four-digit decimal numhbetlt is incremented\ery time the session man-
ager creates an ID. After reaching “9998w raps to “0000".

Rationale

Once a client ID has been assigned to the client, the client keeps this ID indeflhitely

the client is terminated and restarted, it will be reassigned the same ID. It is desirable to
be able to pass client IDs around from machine to machine, from user,tandsfeom

session manager to session managlite retaining the identity of the client. This, com-
bined with the indefinite persistence of client IDs, means that client IDs need to be glob-
ally unique. The construction specified sbaill ensure that anclient ID created by

ary user session managgeand machine will be different from grother.

7. Protocol

The protocol consists of a sequence of messages as descrivedEsth message type is specified by an
ICE minor opcode A given message type is sent either from a client to the session manager or from the
session manager to a client; the appropriate direction is listed with each nedssggtion. Br each
message type, the set of valid responses and possible error messages are listed. VhetyG&Egieen in
parentheses following each error class.
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RegisterClient [Client — SM]
previous-ID: ARRAY8
Valid ResponseskRegisterClientReply
Possible ErrorsBadValue (CanContinue)

The client must send this message to the SM to register thescbdatence. Ifa dient is being restarted
from a previous session, the previous-ID field must contain the client ID from the previous sEasion.
new clients, previous-1D should be of zero length.

If previous-1D is not valid, the SM will sendBadValue error message to the client. At this point the SM
reverts to the register state and waits for anofRegisterClient. The client should then sendRegister-
Client with a null previous-ID field.

RegisterClientReply [Client — SM]
client-ID: ARRAY8

The client-1D specifies a unique identification for this client. If the client had specified an ID in the previ-
ous-ID field of theRegisterClient message, client-ID will be identical to the previously specified ID. If
previous-ID was null, client-ID will be a unique ID freshly generated by the SM. The client-ID format is
specified in section 6.

If the client didnt supply a previous-ID field to thRegisterClient message, the SM must sen8aveY-
ourself message with type = Local, shutdown = False, interact-style = None, and fast = False immediately
after theRegisterClientReply. The client should respond to thisdileny ather SaveYourself message.

SaveYourself [Client — SM]

type: SAVE_TYPE

shutdown: BOOL

interact-style: INTERACT_STYLE
fast: BOOL

Valid ResponsesSetProperties DeleteProperties GetProperties, SaveYourselfDone, SaveY-
ourselfPhase2RequestinteractRequest

The SM sends this message to a client to ask ivioitsastate. The client writes a state file, if necessary,

and, if necessaryisesSetPropertiesto inform the SM of ha to restart it and hw to discard the saed

state. Duringhis process it can, if allowed by interact-style, request permission to interact with the user by
sending arinteractRequestmessage. Aftethe state has beenvsd, or if it cannot be successfullyved,

and the properties are appropriately set, the client seSdge¥ourselfDone message. Ithe client wants

to save alditional information after all the other clients/edinished changing their own state, the client
should sendSaveYourselfPhase2Requesinstead ofSaveYourselfDone. The client must then freeze
interaction with the user and wait until it reees a SaveComplete, Die, or a ShutdownCancelledmes-

sage.

If interact-style isNone, the client must not interact with the user while saving state. If the interact-style is
Errors , the client may interact with the user only if an error condition arises. If interact-sig/ighen

the client may interact with the user forygurpose. Thiss done by sending dnteractRequest mes-

sage. Th&M will send aninteract message to each client that sentrgeractRequest. The client must
postpone all interaction until it gets th@eract message. Whethe client is done interacting it should

send the SM ainteractDone message. ThiteractRequest message can be senydime after a
SaveYourself and before &aveYourselfDone.

Unusual circumstances may dictate multiple interactions. The client may initiate asnmeaagt-
Request- Interact — InteractDone sequences as it needs before it se3a®&YourselfDone.
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When a client recees SaveYourself and has not yet respond8dveYourselfDone to a previousSaveY-
ourself, it must send &aveYourselfDone and may then begin responding as appropriate to the newly
receved SaveYourself.

The type field specifies the type of information that should etls&lobal, Local, or Both. The Local

type indicates that the application must update the properties to reflect its current state, send a
SaveYourselfDone and continue. Specifically it shouldveasough information to restore the state as
seen by the user of this client. It should not affect the state as seen by other us&bahg/pe indi-
cates that the user wants the client to commit all of its data to permanent, globally-accessible storage.
Both indicates that the client should do both of theseBdth is specified, the client should first commit
the data to permanent storage before updating its SM properties.

Examples

If a word processor was senBaveYourself with a type ofLocal, it could create a temporary
file that included the current contents of the file, the location of the ¢cansbother aspects of
the current editing session. It would then updat®#startCommand property with enough
information to find the temporary file, and éscardCommand with enough information to
remove i.

If a word processor was senBaveYourself with a type ofGlobal, it would simply sge the
currently edited file.

If a word processor was senBaveYourself with a type ofBoth, it would first sae te cur-
rently edited file. It would then create a temporary file with information such as the current
position of the cursor and what file is being edited. It would then upd&Redsrt-

Command property with enough information to find the temporary file, anBissard-
Command with enough information to reme fit.

Once the SM has ser8kveYourself to a client, it cart’send anotheGaveYourself to that
client until the client either responds wittsaveYourselfDone or the SM sends Shutdown-
Cancelled

Advice to Implementors

If the client stores local arstate in a file or similar “externalstorage, it must create a distinct
copy in response to eacBaveYourself message. lIitnust not simply refer to a previous cgp
because the SM may discard that previousddate using @DiscardCommand without
knowing that it is needed for thewaeheckpoint.

The shutdown field specifies whether the system is being shut down.

Rationale
The interaction may be different depending on whether or not shutdown is set.

The client must se and then must pkent interaction until it receies a SaveComplete, Die, or a
ShutdownCancelled because anything the user does after tkie sl be lost.

The fast field specifies whether or not the client should s state as quickly as possibleor example, if
the SM knows that power is about to fail, it should set the fast fiéldue.
SaveYourselfPhase2[Client — SM]

Valid ResponsesSetProperties DeleteProperties GetProperties, SaveYourselfDone, Interac-

tRequest

The SM sends this message to a client that has previously Sevg¥ourselfPhase2Requestmessage.
This message informs the client that all other clients are in a fixed state and this cliené catesthat is
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associated with other clients.

Rationale

Clients that manager other clients (wimdmanagers, workspace managers, etc) need to know
when all clients theare managing are idle, so that the manager cam $ate related to each
of the clients without being concerned with that state changing.

The client writes a state file, if necessand, if necessarysesSetPropertiesto inform the SM of ha to
restart it and ho to discard the sad date. Duringthis process it can request permission to interact with
the user by sending dnteractRequest message. Thishould only be done if an error occurs that requires
user interaction to resav Afterthe state has beerved, or if it cannot be successfullywed, and the
properties are appropriately set, the client senBasaYourselfDone message.

SaveYourselfRequest[Client - SM]

type: SAVE_TYPE

shutdown: BOOL

interact-style: INTERACT_STYLE
fast: BOOL

global: BOOL

Valid ResponsesSaveYourself

An application sends this to the SM to request a checkpoint. When the Skksdioisirequest it may
generate SaveYourself message in response and it mayéethe fields intact.

Example

A vendor of a UPS (Uninterruptible Power Supply) might include an SM client that would
monitor the status of the UPS and generate a fast shutdown if the power is about to be lost.

If global is set toTr ue, then the resultingaveYourself should be sent to all applications. If global is set
to False, then the resultinggaveYourself should be sent to the application that sentShesYourself-
Request

InteractRequest [Client - SM]
dialog-type: DIALOG_TYPE
Valid Responsesinteract, ShutdownCancelled
Possible ErrorsBadState (CanContinue)

During a checkpoint or sessionveagperation, only one client at a time might be granted the privilege of
interacting with the userThe InteractRequest message causes the SM to emitraeract message at
some later time if the shutdown is not cancelled by another client first.

The dialog-type field specifies eithErrors , indicating that the client wants to start an error dialoyar
mal, meaning the client wishes to start a non-error dialog.

Interact [Client —« SM]
Valid ResponsesinteractDone

This message grants the client the privilege of interacting with the \W4em the client is done interacting
with the user it must send dnteractDone message to the SM unless a shutdown cancel isvedcei
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Advice to Implementors

If a client receres a iutdownCancelled after receiving arteract message, but before send-
ing alnteractDone, the client should abort the interaction and sesdeaYourselfDone.

InteractDone [Client - SM]
cancel-shutdown: BOOL
Valid ResponsesShutdownCancelled

This message is used by a client to notify the SM that it is done interacting.

Setting the cancel-shutdown fieldToue indicates that the user has requested that the entire shutdown be
cancelled. Cancel-shutda may only belr ue if the correspondingaveYourself message specified

Tr ue for the shutdown field andny or Errors for the interact-style field. Otherwise, cancel-shutdown
must beFalse.

SaveYourselfDone [Client » SM]
success: BOOL
Valid ResponsesSaveComplete, Die, ShutdownCancelled

This message is sent by a client to indicate that all of the properties representing itystaerha
updated. AftesendingSaveYourselfDone the client must wait for SaseComplete, ShutdownCan-
celled, or Die message before changing its state. If$fa@eYourself operation was successful, then the
client should set the success fieldltaie; otherwise the client should set it False.

Example

If a client tries to see its state and runs out of disk space, it should retalse in the success
field of the SaveYourselfDone message.

SaveYourselfPhase2RequesfClient - SM]
Valid ResponsesShutdownCancelled SaveYourselfPhase2

This message is sent by a client to indicate that it needs to be informed when all the other clients are quies-
cent, so it can continue its state.

Die [Client — SM]
Valid ResponsesConnectionClosed

When the SM wants a client to die it send3ia message. Beforhe client dies it responds by sending a
ConnectionClosedmessage and may then close its connection to the SN titren

SaveComplete [Client — SM]
Valid Responses:

When the SM is done with a checkpoint, it will send each of the clieB@®aComplete message. The
client is then free to change its state.
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ShutdownCancelled[Client — SM]

The shutdown currently in process has been aborted. The clientwaominue as if the shutdown had
never happened. Ifthe client has not seiaveYourselfDone yet, the client can either abort thevsand
sendSaveYourselfDone with the success field set Kalse, or it can continue with the sa and send a
SaveYourselfDone with the success field set to reflect the outcome of the sa

ConnectionClosed[Client - SM]
reason: LISTofARRAY8

Specifies that the client has decided to terminate. It should be immediately followed by closing the connec-
tion.

The reason field specifies wthe client is resigning from the session. It is encoded as an array of Com-
pound Bx strings. Ifthe resignation is expected by the usezre will typically be zero ARRAYS8s here.

But if the client encountered an unexpected fatal giivererror message (which might otherwise be printed

on stderr on a POSIX system) should be forwarded to the SM here, one ARRAY8 per line of the message.
It is the responsibility of the SM to display this reason to the user.

After sending this message, the client must not seypddxitional XSMP messages to the SM.

Advice to Implementors
If additional messages are reai, they should be discarded.

Rationale

The reason for sending ti@onnectionClosedmessage before actually closing the connec-
tions is that some transport protocols will not provide immediate notification of connection clo-
sure.

SetProperties[Client — SM]
properties. LISTofPROPERTY

Sets the specified properties to the specifeddes. Existingroperties not specified in ti&etProperties

message are uratted. Someroperties hee predefined semantics. See section 11, “Predefined Proper-

ties”

The protocol specification recommends that property names used for properties not defined by the standard
should begin with an underscor®o prevent conflicts among genizations, additional prefixes should be

chosen (for gample, _KPC_RST_SA/E_OPTION). Theorganizational prefixes should be registered

with the X Registry The XSMP reserves all property names not beginning with an underscore for future

use.

DeleteProperties[Client - SM]
property-names: LISTOfARRAY8

Remauwes the named properties.

GetProperties [Client - SM]
Valid ResponsesGetPropertiesReply
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Requests that the SM respond with the values of all the properties for this client.

GetPropertiesReply[Client — SM]
values: LISTofPROPERTY

This message is sent in reply tGatProperties message and includes the values of all the properties.

8. Errors

When the receer of a message detects an error condition, the veceends an ICE error message to the
sender There are only tevtypes of errors that are used by the XSN8BdValue and BadState. These
are both defined in the ICE protocol.

Any message recegd out-of-sequence will generateBadState error message.

9. StateDiagrams
These state diagrams are designed weraal actions of both the client and the SM.

9.1. ClientState Diagram

Start:
ICE protocol setup complete r egi st er

register:
sendRegisterClient - col | ect-i d

collect-id:
receve RegisterClientReply - i dl e

shutdown-cancelled:
sendSaveYourselfDone - i dl e

idle: [Undoes aw freeze of interaction with user.]
receve Die - di e
receve SaveYourself — freeze-interaction
sendGetProperties - i dl e
receve GetPropertiesReply - i dl e
sendSetProperties— i dl e
sendDeleteProperties— i dl e
sendConnectionClosed- connect i on-cl osed
sendSaveYourselfRequest- i dl e

die
sendConnectionClosed— connecti on-cl osed

freeze-interaction:
freeze interaction with uses save-yoursel f
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save-yourself:

receve ShutdownCancelled— shut down- cancel | ed
sendSetProperties » save- your sel f
sendDeleteProperties— save- your sel f
sendGetProperties — save- your sel f
receve GetPropertiesReply — save- your sel f
sendinteractRequest - i nt er act - r equest
sendSaveYourselfPhase2Request> waiting-for-phase2
if shutdown mode:

sendSaveYourselfDone - save- your sel f - done
otherwise:

sendSaveYourselfDone - i dl e

waiting-for-phase2:
receve ShutdownCancelled- shut down- cancel | ed
receve SaveYourselfPhase2— phase?2

phase2:

receve ShutdownCancelled— shut down- cancel | ed
sendSetProperties » save- your sel f
sendDeleteProperties— save- your sel f
sendGetProperties — save- your sel f
receve GetPropertiesReply — save- your sel f
sendinteractRequest - i nt er act - r equest (errors only)
if shutdown mode:

sendSaveYourselfDone - save- your sel f - done
otherwise:

sendSaveYourselfDone - i dl e

interact-request:
receve Interact — i nt er act
receve ShutdownCancelled— shut down- cancel | ed

interact:
sendinteractDone - save- your sel f
receve ShutdownCancelled— shut down- cancel | ed

save-yourself-done: (changing state is forbidden)
receve SaveComplete - i dl e
receve Die — di e
receve ShutdownCancelled- i dl e

connection-closed:
client stops participating in session

10
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9.2. SessioManager State Diagram

Start:
receve ProtocolSetup - pr ot ocol - set up

protocol -setup:
sendProtocolSetupReply - r egi st er

register:
receve RegisterClient — acknow edge-r egi st er

acknowledge-register:
sendRegisterClientReply - i dl e

idle:
receve SetProperties— i dl e
receve DeleteProperties— i dl e
receve ConnectionClosed— st ar t
receve GetProperties — get - properti es
receve SaveYourselfRequest— save- your sel f
sendSaveYourself - savi ng- your sel f

save-yourself:
sendSaveYourself - savi ng- your sel f

get-properties:
sendGetPropertiesReply - i dl e

saving-get-properties:
sendGetPropertiesReply — savi ng- your sel f

saving-yourself:
receve InteractRequest - savi ng- your sel f
sendinteract — savi ng- your sel f
sendShutdownCancelled->i dl e
receve InteractDone - savi ng- your sel f
receve SetProperties - savi ng- your sel f
receve DeleteProperties— savi ng- your sel f
receve GetProperties — savi ng- get - properties
receve SaveYourselfPhase2Request. st art - phase?2
receve SaveYourselfDone - save- your sel f - done

11

X11,Release 6.4



X Session Management Ratocol X11,Release 6.4

start-phase2:
If all clients hae £nt eithelfSaveYourselfPhase2Requestr SaveYourselfDone
sendSaveYourselfPhase2- phase?2
else
- savi ng-yoursel f

phase2:
receve InteractRequest - savi ng- your sel f
sendinteract - savi ng- your sel f
sendShutdownCancelled->i dl e
receve InteractDone - savi ng- your sel f
receve SetProperties . savi ng- your sel f
receve DeleteProperties— savi ng- your sel f
receve GetProperties — savi ng- get - properties
receve SaveYourselfDone - save- your sel f - done

save-yourself-done:
If all clients are seed:
If shutting down:
sendDie - di e
otherwise
sendSaveComplete — i dl e

If some clients are notsed:
- savi ng-yoursel f

die:
SM stops accepting connections

10. Protocol Encoding

10.1. Types
BOOL
0 False
1 True

INTERACT_STYLE

0 None

1 Errors

2 Any
DIALOG_TYPE

0 Error

1 Normal
SAVE_TYPE

0 Global

1 Local

2 Both

12
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ARRAYS8

4  CARD32 length

n LISTofCARDS8 thearray

p p=pad (4 +n, 8)
LISTofARRAY8

4  CARD32 count

4 unused

a ARRAYS8 firstarray

b ARRAYS8 secondarray

g ARRAYS8 lastarray
PROPERTY

a ARRAYS8 name

b ARRAYS8 type(XPCS encoded in Latin-1, case sensjti

c LISTofARRAY8 values

LISTofPROPERTY

4  CARD32 count

4 unused

a MROPERY first property

b PROPERTY secondproperty
g PROPERTY lastproperty

10.2. Messages

XSMP is a sub-protocol of ICE. The major opcode is assigned at run-time by ICE and is represented here
by ?'.

To gart the XSMP protocol, the client sends the server anRfEocolSetupmessage. Therotocol-

name field should be specified as “XSMP”, the major version of the protocol is 1, the minor version is 0.
These values may change if the protocolvssexl. Theminor version number will be incremented if the
change is compatible, otherwise the major version number will be incremented.

In ProtocolReply message sent by the session manaigeiXSMP protocol defines the vendor parameter
as product identification of the session manaaet defines the release parameter as the software release
identification of the session manag@&he session manager should supply this information in thePIGE
tocolReply message.

RegisterClient

1 2 XSMP

1 1 code

2 unused

4 a8 lengthof remaining data in 8-byte units
a ARRAYS8 previous-ID

13
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RegisterClientReply

1 2 XSMP

1 2 code

2 unused

4 a8 lengthof remaining data in 8-byte units
a ARRAYS8 client-1D

SaveYourself

1 2 XSMP

1 3 code

2 unused

4 1 length of remaining data in 8-byte units

1 SAVE_TYPE type

1 BOOL shutdavn

1 INTERACT_STYLE interact-style

1 BOOL fast

4 unused
SaveYourselfRequest

1 2 XSMP

1 4 code

2 unused

4 1 length of remaining data in 8-byte units

1 SAVE_TYPE type

1 BOOL shutdavn

1 INTERACT_STYLE interact-style

1 BOOL fast

1 BOOL global

3 unused
InteractRequest

1 2 XSMP

1 5 code

1 DIALOG_TYPE dialogtype

1 unused

4 0 length of remaining data in 8-byte units
Interact

1 2 XSMP

1 6 code

2 unused

4 0 length of remaining data in 8-byte units
InteractDone

1 2 XSMP

1 7 pcode

1 BOOL cancel-shutden

1 unused

4 0 length of remaining data in 8-byte units
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SaveYourselfDone
2

8

BOOL

AR R R R

Die
?
9

ANR PR

0

ShutdownCancelled

1 2
1 10
2

4 0

ConnectionClosed

1 2

1 1

2

4 a8

a LISTofARRAY8
SetProperties

1 2

1 12

2

4 a8

a LISTofPROPERY

DeleteProperties

1 2

1 13

2

4 48

a  LISTofARRAY8

GetProperties

1 2

1 14

2

4 0
GetPropertiesReply

1 2

1 15

2

4 a8

a LISTofPROPERY
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XSMP

code

success

unused

length of remaining data in 8-byte units

XSMP
code
unused
length of remaining data in 8-byte units

XSMP
opcode
unused
length of remaining data in 8-byte units

XSMP
opcode
unused
lengthof remaining data in 8-byte units
reason

XSMP

opcode

unused

lengthof remaining data in 8-byte units
properties

XSMP

opcode

unused

lengthof remaining data in 8-byte units
properties

XSMP
opcode
unused
length of remaining data in 8-byte units

XSMP

opcode

unused

lengthof remaining data in 8-byte units
properties
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SaveYourselfPhase2Request

1 2 XSMP
1 16 opcode
2 unused
4 0 length of remaining data in 8-byte units

SaveYourselfPhase?2

1 2 XSMP
1 17 opcode
2 unused
4 0 length of remaining data in 8-byte units
SaveComplete
1 2 XSMP
1 18 opcode
2 unused
4 0 length of remaining data in 8-byte units

11. Predefined Properties

All property values are stored in a LISTOfARRA If the type of the property is CARDS, the value is

stored as a LISTofARRAY8 with one ARRAY8 that is one byte long. That single byte contains the
CARDS. Ifthe type of the property is ARRAY8, the value is stored in the first element of a single element
LISTofARRAYS.

The required properties must be set each time a client connects with the SM. The properties must be set
after the client sendRegisterClient and before the client sen&sveYourselfDone. Otherwise, the
behavior of the session manager is not defined.

Clients may set, get, and delete nonstandard properties. The lifetime of stored properties does not extend
into subsequent sessions.

Name Type Posix Type Required?
CloneCommand OS-specific LISTofARRAY8 Yes
CurrentDirectory OS-specific ARRAY8 No
DiscardCommand OS-specific LISTOfARRAY8 No*
Ervironment OS-specific LISTofARRAY8 No
ProcessID OS-specific ARRAY8 No
Program OS-specific ARRAY8 Yes
RestartCommand OS-specific LISTofARRAY8 Yes
ResignCommand OS-specific LISTofARRAY8 No
RestartStyleHint CARDS8 CARDS8 No
ShutdavnCommand  OS-specific  LISTARRAYS8 No
UserlD ARRAY8 ARRAY8 Yes

* Required if a state is stored in an external repository (e.g., state file).

CloneCommand
This is like the RestartCommand except it restarts a cgmf the application. The only difference is
that the application doegdrsupply its client id at register time. On POSIX systems the type should be a
LISTofARRAYS.

CurrentDirectory
On POSIX-based systems specifies the value of the current directory that needs to be set up prior to
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starting the program and should be of type ARRAYS8.

DiscardCommand
The discard command contains a command that wheredslito the host that the client is running on
(determined from the connection), will cause it to discaydimiormation about the current state. If
this command is not specified, the SM will assume that all of the sl is encoded in the
RestartCommand. On POSIX systems the type should be LISTOfARRAY8.

Environment
On POSIX based systems, this will be of type LISTOfARRAY8 where the ARRAY8s alternate between
environment variable name and environment variable value.

ProcessID
This specifies an OS-specific identifier for the process. On POSIX systems this should of type
ARRAY8 and contain the return value of getpid() turned into a Latin-1 (decimal) string.

Program
The name of the program that is running. On POSIX systems this should be the first parameter passed
to execve and should be of type ARRAYS.

RestartCommand
The restart command contains a command that wheredslito the host that the client is running on
(determined from the connection), will cause the client to restart in its current state. On POSIX-based
systems this is of type LISToOfARRAY8 and each of the elements in the array represents an element in
the argv array This restart command should ensure that the client restarts with the specified client-1D.

ResignCommand
A client that sets th®estartStyleHint to RestartAnyway uses this property to specify a command
that undoes the effect of the client and reesany savel date.

Example

A user runs xmodmap. xmodmap registers with the SM,RessartStyleHint to
RestartAnyway, and then terminates. In order to allthe SM (at the uses’request) to
undo this, xmodmap would registeR&signCommandthat undoes the effects of the
xmodmap.

RestartStyleHint

If the RestartStyleHint property is present, it will contain the style of restarting the client prefers. If this
flag isnt specified,RestartlfRunning is assumed. The possible values are as follows:

Name \alue
RestartlfRunning 0
RestartAnyvay 1
Restartimmediately 2
RestartNeer 3

The RestartlfRunning style is used in the usual case. The client should be restarted in the next ses-
sion if it is connected to the session manager at the end of the current session.

The RestartAnyway style is used to tell the SM that the application should be restarted in the next ses-
sion even if it exits before the current session is terminated. It should be noted that this is only a hint
and the SM will follav the policies specified by its users in determining what applications to restart.
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Rationale

This can be specified by a client which supports (as MS-Windows clients do) a means for
the user to indicate while exiting that restarting is desired. It can also be used for clients
that spawn other clients and then g@g but which want to be restarted.

A client that useRRestartAnyway should also set thResignCommandand ShutdownCommand
properties to commands that undo the state of the client after it exits.

The Restartimmediately style is likeRestartAnyway, but in addition, the client is meant to run con-
tinuously If the client exits, the SM should try to restart it in the current session.
Advice to Implementors
It would be wise to sanity-check the frequgmdich which Restartimmediately clients
are restarted, tovaid a sick client being restarted continuously.

The RestartNever style specifies that the client does not wish to be restarted in the next session.

Advice To Implementors

This should be used rarelfat dl. It will cause the client to be silently left out of sessions
when thg are restarted and will probably be confusing to users.

ShutdownCommand

This command isx@cuted at shutdown time to clean up after a client that is no longer running but

retained its state by settirRestartStyleHint to RestartAnyway. The command must not rer@any
saved date as the client is still part of the session.

Example

A client is run at start up time that turns on a camera. This client ®itsn At session
shutdown, the user wants the camera turnkdTdfis client would set thé&kestartStyle-

Hint to RestartAnyway and would register 8hutdownCommandthat would turn off
the camera.

UserlD

Specifies the usey'ID. OnPOSIX-based systems this will contain the the ss@rme (the pw_name
field of struct passwd).
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