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About these

I am trying to present 
order, not chronologicorder, not chronologic
importance.
This means I need to 
and definitions first.
I am looking for simpli

e proposals

things in a logical 
cally or in order ofcally or in order of 

deal with ambiguities g

ifications



About Event pAbout Event p
teleg

Each event sent over 
to piggyback a 16 bit pto piggyback a 16 bit p
This payload can be u
multiplexing in RT tasp g
hardware modules.

− It can also be used for
for examplefor example.

Today in the PS the p
always contains zeroalways contains zero.
Today in the SPS the 
USER and drives mul

payloads andpayloads and 
rams
the timing cable is able 
payload.payload.
used to pilot 
ks and timing receiver g

r other things, beam energy 

payload is not used, it 

payload contains the 
tiplexing.p g



More about pMore about p
teleg

A telegram is a way o
information about theinformation about the 
machine cycles.
The telegram containsg
User, Destination, Par
accelerator has its ow
th t t i tthat contains paramet
machine.
The telegram is validThe telegram is valid 
the cycle until 1ms be
cyclecycle. 

payloads andpayloads and 
rams
f distributing 
current and nextcurrent and next

s parameters such as p
rticle-Type etc. Each 

wn custom built telegram 
t l t t th tters relevant to that 

1ms before the start of1ms before the start of 
efore the end of the 



Even mor
Telegrams suffer fromTelegrams suffer from
problem when an RT 
timing event close to tg
If the event is a forew
must use the NEXT cy
If th t ftIf the event occurs aft
PRESENT must be us
Great care must be taGreat care must be ta
events around.
Payloads do not suffePayloads do not suffe
because the multiplex
the event itself. 

re about...
m an interpretationm an interpretation 

task is connected to a 
the start of the cycle.y

warning, the RT task 
ycle description.
t th t t l thter the start cycle the 
sed.

aken when movingaken when moving 

er from this problemer from this problem 
x parameter is carried in 



Finally on paFinally on pa
teleg

The payload in the CP
always zero, multiplexalways zero, multiplex
the USER parameter 
Using other parameteg p
drive multiplexing can

− Double and Triple PPM
parameters without brparameters without br
storing extra data with

Conclusion
− Payloads are a better 

ayloads andayloads and 
rams

PS complex timing is 
xing is done by usingxing is done by using 
from the telegram.

ers in the telegram to g
n break the archives
M multiplexes on other 
reaking the archives byreaking the archives by 
h the user.

way of driving multiplexing



Virtual Accele
Telegram inTelegram in

B USER iBecause a USER is a c
because we multiplex o
the front ends and timinthe front ends, and timin
telegrams at run time in
to instantiate from the Uto instantiate from the U

− So... if multiplexing was 
RT tasks and timing rec
t ltelegrams.

All telegram libraries, do
suppressed.pp
A lot of RT task and hard
to instantiate would no lo
The central timing logic tg g
suppressed. 

erator and the 
n front endsn front ends

ll ti f VA dcollection of VAs, and 
on USER, the RT tasks in 
ng receiver modules needng receiver modules, need 
n order to choose which VA 
USER settingsUSER settings.

on VA rather than USER, then 
ceiver modules would not need 

uble and triple PPM, REGA could be 

dware logic that decides on which VA 
onger be needed.
that calculates telegrams could be g



VA subclas
USER Destination

Telegram

U1 U2 U3

USER Destination

Selects Selects

U1 U2 U3

Inherits
Etc

D1 D2 D3

Inherits

Selects

VA

sses USER

All b hi d b USERAll can be archived by USER

The VA just addresses directly
Telegram addresses in two stages
(D bl PPM!!)(Double PPM!!)

The amount of memory used is the same



What is th

CERN Central Beam 
− It manufactures the tim

Chain, and the ADE.
− It builds the telegrams

computers to producecomputers to produce
− External conditions log

cycles/beams to execuy
− Other logic tunes the t

It sends correspondin
FIDO is sed to encodFIDO is used to encod

− FIDO is user hostile, f
transparent. Expert ontransparent. Expert on

e CBCM ?

and Cycle Manager
ming for the LHC Injector g j

s needed by the front end 
settings from USER/s settings from USER/s.  

gic determines which 
ute.
telegrams.
g timing events
de all this beha io rde all this behaviour 
lexible, and not open and 
nlynly 



Open CBCM

Principles
− It must be transparentp
− Use one approach to L

Build an enhanced ver
running under Linux)running under Linux). 

− It should be easy and 
− Operations must have

b h ibehaviour.
− It should be able to res

triggers, Dump, Fast Etriggers, Dump, Fast E

M a proposal

t, open and simple, p p
LHC and LIC timing
rsion of the MTT card (PCI bus 

simple to maintain
e full control over its 

spond rapidly to external 
Economy Mode SwitchEconomy Mode Switch



Open C

Open CBCM
− All FIDO logic is supprg pp
− SIS controls cycle req

cycles/beams execute
Cycle variations (Virtu− Cycle variations (Virtu
represented as event 

− Event tables are store
in VA archives. No on 

− Input channel availabl
real time data such asreal time data such as
Flags, Post Mortem Sw

− Sending telegrams is 

CBCM

ressed.
uests and hence which 

e.
ual Accelerators) areual Accelerators) are 
tables running on the MTT.

ed in Oracle/LSA archives 
the fly cycle modifications.
e allows using it to transmit 

s Beam Energy Safe Beams Beam Energy, Safe Beam 
witch ...
still optional



External conditions acquisitions

Conditions

Matri Edit 
BCD

Matrix
SIS

Permissions

Tree Ev
Ta

Bu

Central timing
Start
Time

BP Clock
Central timing

tree

UTC

VA Event tables
and 

SIS di iSIS conditions

Data Base
Cycle/VA

BCD

y
Server Appsvent

able
uilder

F

L
e
g

New
MTT

Va 3

Va 2

F
I
L
T
EAll machine

g
a
c
ya

Va 1

E
R

All machine
timing events

High 
PerformancePerformance 
Link



Beam tree
Rende's law: The forewarning of any cycle shoRende s law: The forewarning of any cycle sho
Therefore: Anyone VA can never execute more
Therefore: We need two virtual processors per

CPS VA 2

CPS VA 3

CPS VA 1

CPS VA 2

PSB VA Instan
Start p
machimachi

Event table for a VA

StcFw Etc Pw

Start = BP + Offset - Fw

ould be less than the length of the cycle itselfould be less than the length of the cycle itself
e than twice at the same time
r accelerator

Spare

Normal

nce of VA in BCD
period, duration
nene

MTT



Open CBCM
SIS determines which VA

Standard open operationa− Standard open operationa
− The central timing plays w

Cycle Variations are VAsy
− They are just archives
− Each VA has a set of hard

to form the requestto form the request

Result
− Completely open standar
− Very simple principles

No special FIDO logic− No special FIDO logic
− One approach for all acce
− Telegrams/VA are still opg p

Keep them in the event tab

 conclusion
As can be played
al toolal tool
what it can !
s loaded as event tables

dware conditions used by SIS 

rd system

elerators
ptional for the rest of controls  p
ble



Applications a

Why do applications n
telegrams ?telegrams ?

− Because they need to
Today telegrams are c
the CBCM so that the
instantiate a VA from 
If multiplexing was onIf multiplexing was on
would not need to be 
They already have theThey already have theThey already have theThey already have the
they need to know is wthey need to know is w
subscribing to an XTIMsubscribing to an XTIMsubscribing to an XTIMsubscribing to an XTIM

and telegrams

need to be sent

 know what's going on !
calculated on the fly by 
 front ends can 
the USER data.
VA then application VA, then application 

SENT the telegram. the telegram. 
em in the archives allem in the archives allem in the archives, all em in the archives, all 
which VA is playing by which VA is playing by 
M ...M ...M ... M ... 



Applicatio
A li ti bAn application can sub
event for synchronizat
When the event arriveWhen the event arrive
its payload.
It uses this payload toIt uses this payload to
from the VA archive it 
It can do this by accesy
data base cycle/VA se

− Its time to have a way 
O l i JAPC/FESAOracle via JAPC/FESA

ns and VA
b ib t ti ibscribe to a timing 
tion (XTIM).

es it carries the VA ID ines it carries the VA ID in 

obtain whatever data obtain whatever data 
needs.

ssing the cache of a g
erver
to subscribe to data in 

AA



Virtual Accelera
The VA accesses cycl
data base cached and

li ti l lapplication level acros
We no longer need to 
we can if we wantwe can if we want.
The VA is in the event
front-end multiplexing,front end multiplexing,
access to run time cyc
applications.pp
All telegram libraries, J
telegram subscriptions

i ith XTIMcan survive with XTIM
Many simplifications c
ends the central timinends, the central timin
Only standard kit is ne

ator summing up
le descriptions in the 

d maintained at the 
JAPCss JAPC.

send telegrams, but 

t payload. It drives all 
, and application,  and application 
cle description for 

Java packages and 
s are not needed. We 

M b i ti lM subscriptions only.
can be made in the front 
ng and in applicationsng and in applications.
eeded, middleware DB



Data Base C

Replaces most of the 
application package.application package.
Standard device/prop
Access to cached cycy
available at run time.
Access to Cycles(tgm

il blavailable.
Access could be by U
XML file could be prodXML file could be prod
and accessed in front 
data (Not the XML filedata. (Not the XML file
about) 

Cycle Server

Java telegram 

erty JAPC interface.
cle descriptions is p

m), Beams and BCDs is 

User, but VA is better.
duced automaticallyduced automatically 
ends to get some cycle 

e Michel was talkinge Michel was talking 



Data Base Cyc

After
Java 
applications

XTIM

JAPC

XML
Front en

Cache

Oracle Tgm
Server

Telegram
or EventServer

Beams
Cycles

or Event
Updates
Cache

Oracle data

Cycles
BCDs

Oracle data

cle Server
Java 
applications

TGM

Before

TGM
DTM

RMI

nds

RMI

Tgm
Server

Beams
Cycles

Serialized objects

Cycles
BCDs

Serialized objects



Data Base C
summisummi

The TGM Java Package 
by a server under DM/OPy
This server has a cache 
new Central timing config
an event if VA, or by tele
This server could be exte

d h ld d idneeds should we decide 
Only telegram event han
would go away completewould go away complete
VA.
Nothing is wasted here, nNothing is wasted here, n

Cycle Server 
ing uping up

functionality is replaced 
P responsibility. p y
which is updated when a 
guration is available. (by 

egram).
ended to cover the VA 
t th tto go that way.

ndling is left in TGM, and it 
ely should we decide onely should we decide on 

no matter what we decideno matter what we decide



Quick Fix a st

Quick Fix
− Looks at what we hav

immediate complaints
− This makes use of con

suppresses DTMsuppresses DTM
− It does not make any f

keeps a lot of old codep
front ends.

− We would throw away
choose VA (E g FESchoose VA. (E.g. FES
telegrams).

tepping stone

e today and fixes users y
. 
ntrols standards and 

fundamental changes, and 
e running in Java and in the g

y some of this work if we 
SA subscriptions to theSA subscriptions to the 



GMT

DTM

S

Events

H
M
E
MTgm

Get-Tgm

S
ES E
M

Sync

To Windows
and
Office computers
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Java

A

Ap

Ap

TGM

SocketRMI server

TGM
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C/C++
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C/C++
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Client

C/C++
Generic
Client



GMT

FESA/Middleware

S

Events

H
M
E
MTgm

Get-Tgm

S
ES E
M

Sync

DTM has gone
Clients use middle ware to get telegrams

FESA

Need to implement FESA Tgm Server

To Windows
and
Office computers

Ap
JavaJAPC

A

Ap

Ap

Power user

TGM

DB server

TGM
TgmLib

C/C++
Generic
Client

C/C++
Generic
Client

C/C++
Generic
Client



QuicQuic
Is the middleware sub
d t d it hadequate and can it ha

− Yes
Java clients subscribeJava clients subscribe
FESA telegram server

− So we need to implemp
Legacy clients can stil

− We add a new back en
package to call the FEpackage to call the FE

C and C++ still suppor
− We add a new back enWe add a new back en

No more DTM .. Yeah
Easy to do, but orthogy g

k Fixk Fix 
bscription mechanism 

dl th l l d ?andle the large load ?

e in standard way to ae in standard way to a 
r.

ment a telegram serverg
l use the Tgm package
nd to the Tgm Java 

ESA serverESA server.
rted
nd to get tgm daemonnd to get_tgm daemon
 !!

gonal to VAg



Ques

Should we multiplex o
Should we launch a stShould we launch a st
consequences of VA ?

− Should we replace US
YYes

− Should we stop sending
− Should we go for Quick

Should we go for Open− Should we go for Open
No

− We must implement Qu
− We must keep telegramp g
− Can we still use VA for 

No
How to maintain the
How to improve it aHow to improve it a

stions

on payloads in the PS ?
tudy on thetudy on the 
?

SER by VA ?

g telegrams ?
k Fix or Big bang ?
n CBCM ?n CBCM ?

uick Fix
ms

Open CBCM ?

e existing system ?
and open it up ?and open it up ?


