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GEM Computing Meeting
SSCL

September 4, 1991

Abstract:
Agenda, minutes, and available transparencies of meeting.



Computing for Simulation and Analysis Meeting
88CL, Main Building (Bldg. 4) Room Bl1l1l0 (CCD conf.room)
(9:00 a.m. Sept. 4th)
The meeting was informal, with talks and time for discussion of the
topics raised.

9:15 a.m. Space at Detector and Central Facility -- G. Yost
SSCL Organization for Computing and projections =-- L. Cormell
9:45 a.m. Discussion of above issues and:
Projection of use of PDSF for FY92 ( the planned expansion of
this facility may be postponed or scaled back to direct funds
elsevwhere). Needs for space, manpower etc. in the detector area,
and in the central facility.
10:15a.m. BREAK
10:30a.m. Approaches to computing at collider detectors:
L3 approaches to computing -- J. Branson, R. Mount
11:30a.m. DO approach -- R. Raja (FNAL)
12:30p.m. LUNCH
2:30 p.m. Parallel farms (Hypercube,Touchstone) L. Gladney/Lockyer (Penn)
3:30 p.m. SLD approach -- Tony Johnson

1. G.P. Yost (SSCL) emphasised the need for specific and speedy input to
the specifications for the IR and the West Campus, in terms of space
for GEM computing; this is rapidly solidifying and we may have
inadequate space unless we develop a plan. (Yost, Cormell, McFarlane
and Mount will work on this.)

2. Larry Cormell (SSCL) described the SSCL organization for support of
computing, particularly the Physics Research Division’s efforts. He
also presented projections of computing power at SSCL (in PDSF).
Richard Mount (CalTEch) described the L3 approach to computing

4. Rajendran Raja (FNAL) described the D0 approach

5. Larry Gladney (Penn) described the effort at Penn/Lincoln to use Intel
multi-processor architectures, particularly for on-line computing.
The Hypercube and Touchstone toroidal mesh will be tested. 1I/0
pos;?bilities were described (basically be putting I/0O nodes in the
mesh) .

6. Tony Johnson (Boston) described the SLD system, using Jazelle and IDA
to provide a highly interactive system with graphic user interfaces,
in data collection and analysis.

Our thanks are due to R. Raja and L. Gladney, who are not GEM members,
for their presentations.

One point that waas emphasised by several speakers was that communication
between modules of a system should be by data structures (Zebra or Jazelle)
rather than COMMON blocks. Defining the data structures early on greatly
helps the creation of the system.

The group defined two immediate tasks: preparation of a space/facility
specification, and preparation of a contribution to the LOI.

K. McFarlane.
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%7 SSC Laboratory Physics Researeh Division

COMPUTING GROUP
WHAT CAN WE DO FOR GEM?

e SOFTWARE SUPPORT: CERNIib, CPS, GEANT, etc., port to
various RISC/UNIX platforms, library, documentation support

« SYSTEMS DEVELOPMENT: Improved methods (thruput) for
parallel processing. R&D in tape storage, data base techniques.

« MANPOWER RESOURCE: Can provide dedicated support/
development personnel. For example, have hired several
physicists/computer scientists this year to support SDC,

-« COMPUTING RESOURCES: PDSF - 1000 SSCUPs (~VUPs).
Expanding; to 4000 SSCUPs by end of year. Will continue to
develop systems as required for test beam analysis, on-line
and off-line analysis in future.

« USER SERVICES: UNIX manuals, guides, training.
PDSF user manual. Will provide computer user area-soon.



PHYSICS DETECTOR SIMULATION FACILITY NETWORK

T.SONG 2/14/91
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PLANNED PDSF WITHOUT OPTION

csl <8l C32 o3 a4
R G -+ AR - A - SN
Y | it i |

H H

EH 3

LR ST

LI
H
.
=

i

JR—

c85 cB6 cs?7 cs8 cad

o - LTl »
|

i
|

dvedsnnaguon,

]_:—I FDDI
concl

"T1%

ced46 ©d47 csds
. . .. - T

cs49 ci!iﬂr 251

| 3

cab54 cs55 cB56
Li L L

cs60 caél
«

SRORNORNSERRAOIDRARIORNERRVNRIBN

oo | hO [rovorsmsmsrmmarsmmsensnesien é

[ ] ‘.
i
: .Ib3

gwi

A A e AR
Paa E

L2 i

§ ; et dep s o S

I

ce25 €826 cg27 ca28 929

mssHIngImInIne

¥
{
u?
i
b4
i

g

H
H
i
$
H

MUX

Ill..l.=
T - BN - N
c8l4
i
L r: 1: L] L
E -----.-.-ouuuut
:%cn3% cnd6 c837 cal cald §
H i 1- T 1: §
I A N/WAN 'bnl-“---u-u-l-u-'

cs40 cndl cs42 cs4d cs44 csed

NETWORK
LEGEND

DAS-FDD1
(I TTIIPTTITT )

SAS-FDPI

ETHERNET

e

RS232




. -
(fe?a’-
P

D

)

SSC Laboratory Physics Research Division

[A

OFF-LINE COMPUTING
COSTING MODEL

ASSUMPTIONS

+ Approximately $75M (FY90) Available

« Assume 60% for Hardware -- 40% for Maintenance, Operations,
etc. |

« Spread Costs to Ramp up and Peak in FY98

e Computing Model Assumes DCE: Ranches of MP Compute
Servers, File Servers, Workstations, and Associated Disks,
Network, Tape Robots, Peripherals

« Attempt to Model Decrease in $/MIP and Increase in MIPS/CPU
(Make Similar Assumptions for RAM, Disks, and Tapes)

9/4/91 8:18 AM Irc-1
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INCREMENTAL COST PROFILE
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Figure E.2 Off-Line Computing Costs - Incremental.
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Figure E.3 Off-Line Computing Costs - Cumulative.
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Table E3 Total Available Off-Line Computing Resources

VEVICE FY90 FYSL FY92 FY93 FY94 FY9S FY96 FY97T FY98 FY99
‘ompute QrY 0 3 7 14 25 39 52 68 83 97
sErvers

MIPS O 720 2064 5424 12464 24784 43904 76160 125600 198560
File Servers qQry 1 2 3 6 9 13 17 23 28 32

MIPS 80 200 424 984 2157 4131 7317 12693 20933 33093
Vorkstations QTY 10 4 66 122 210 312 416 544 664 776
MIPS 200 920 2264 S624 12664 24784 43904 76160 125600 198560
Maguetic Disks GB 16 65 144 289 559 905 1351 1917 2601 3314
Optical Disks GB 0 0 0 70 290 570 1050 1650 2240 3020
Tape Storage 1B 0 2 5 12 26 50 80 130 197 282
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@ Building 188
------- Ethemet and TCP/AP .

ome ‘Stolimann’ IBM-Apolio Links

//13cit3/localuser/mount /citann9l1/figs /computing_cern_new_£ig



L3 Apollo Network at CERN

100 nodes:
22 DN10000s (36 CPUs).

Over 60 GB disk.

Optimum topology: one ring.

(Each user needs access to data stored on all
other nodes in the ring.)

Massive (factor > 100) insufficiency of Domain
ring for file access.

FDDI also expected to be insufficient.
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Summary of Requirements
of the L3 Data Analysis Task

An integrated local and wide area computing system.

Everybody should have good access to 40 Terabytes |
of data o --

500 to 1000 MIPS are needed, much of it with
high-speed access to the data.

The user interface (especially graphics) should be
the best offered by today’s workstations.
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Data Handling
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Joini Projects

L3/IBM

L3/Apolio

~L3/IBM

L3/HP

Parallel Processing
DN10000 to IBM Channel Interface
HPP!I: to'worksta'tions and long-distance

FDDI: high throughput



- L3 Off-line Computing at CERN
- Investment and Running Costs . ..

INVESTMENT: Hardware
Workstations | $32M
‘Mainfame  $14M
- (CPU/Memory/Channels) -
Mainframe Peripherals - $12M
Miscellaneous | $02M
INVESTMENT: Manpower
Workstation-Mainframe ) 3-4 man years
Communications
Parallel Processing | 3-4 man years
Data Management 2-3 man years

N



L.\ SO0FTWARE.

CoDE MANAGemewT: PATCHY (DRLB)
Crnz

SIMULATION: EGLZI
SrLe  (GeanTr GerswA)

J

RECONSTRUCTION,
SCANNING,

REFITTING, ’> ReLl (GeAur+ .... )

- PH(BICS ANALYRS |
PHYSICS ANALYSIS ! PAW
CALRATION DATAGMCE.  DRLI

PRUDUCT ION KOG : DELZ

DATA MAWAGEHEUT — SPLT[CCAT/FATMEN/LISTAGE . -
),



LS DATA STRUCTURES
(2 ERRA)

FLEXIBLE | LARGELY SELF - DESCREING, STRUCTULE

(Encoped Liwks)

AccEesS ALWAYS THROUCH ‘HMEWAM'. |

REconSTRUCTION == urem»e WHieH P8 TECTS
ARE CONSTITVENTS OF
HICHEL LEVEL O08TECTS.

CREATE REFELENCE (WS TO
CHOW RELATIONSUIP

DST FORNAT IS /WSBLE.
(ReL3 ~Lype DATA STRUCTULES ARE RE CREATED

WHEN READING A DST).
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REL3 Data Structures: Top Level Structure

EVNT

.m> x0bj = TTRK/TVRY
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T ST

MP RELI Courw



REL3 Data Structures: 'Reconstru'ction Fan-Out xREC

I— ufp Preprocessed Data » g of rn data, m

Constituent 1.2

‘ o Constituent 1.1 _ ‘ | .
“ ' _ lmnmm«thpao! ¥ hind

Consmucmn |

o Constituent 2.1 -
lmnstructcdbbpadlﬁlm

MP REL) Course



CREL3 Vv 1.62/01 910723 18:00 GEANT3/L3 Reconstruction programs
+PATCH, REL3HEAD, IF=3$DOC.
+DECK, REL3HEAD.

Current version number : 1.60
Coordinators for this Pam : J.Branson, F.Bruyant
Deputy : S.Banerjee, N.Colino

This is a ’‘Steering’ Pam file for the preparation of the following
programs, through the corresponding Pilot Patches *[program name],

for library :

RELI creation of L3 Reconstruction library, with all options selected

for tests and production :

REGEL3 event Reconstruction and display in the L3 detector:; in the
production version used for creating GEOM and SETS structures
for Reconstruction

for production :

viDT event Validation pass

RECO event Raconstruction

RFIT event Befit

for tests :

PNGEL3 same as REGEL3 without code for Initialization structuzes
RDGEL3 same as RNGEL3 without code for Reconstruction {display only)

Extra material required :

Pam files DBL3, INL3, UTL3, VWL3, ¥SL3, ECL3, FLL3, HKCL3, JTL3, MUL3,
SCL3, TEL3, AXL3, AAL3 and ABL3;
+ GEANTBIl (L3 version of GEANT 3.14):;

Latest bug correction pam file L3CORR (later -> //DBL3/CORPAM )

CERN libraries XERNLIB and PACKLIB
{including the latest versioms for ZEBRA, FFREAD, HBOOK, KUIP, PAW,
HIGZ, as well as the graphics packages)

For Host/Attached Processor operation:
Host : APUTYLIP + L3APOLIB (Apollos) or L3EMULIB (Emulators)
N.B.: APUTYLIR contains ZEBRA 3.65, FFREAD 3.08 and
HARRAY+HTITLE from HBOOK 4.06
Child: Apollos: apoinit.bin, dbchv304.1ib, apogeant.lib, apopack.lib
Emulators: DBCHV307, L3EGEANT, L3EFPACKL, L3EFORTL

List of Patches :

————— . T ——

REL3HEAD Pam header and short history of siuccessive vers=ions

REL3DOC General documentation

REL3BNKS Description of the banks

*RELI Pilot patch for creating L3 Reconstruction library

*RANAL User Pilot for a cut down analysis work

*RDGEL3 As *RNGEL3, but code for the event reconstruction is removed
*VLDT Production Pilot for validation pass

*RECO Production Pilot for Pass % reconstruction

*RFIT Production Pilot for Refit  pass

*RNGEL3 As *REGEL3, but code for the initialization phase is removed
*REGEL3 Pilot patch for event reconstruction and display

RECDES Patchy sequences and CDE’S

REGEL3 High level steering routines for event Reconstruction

REBCDY ~ Fanout and auxiliary routines for event Reconstruction
RESETO Material for graphic interface preparation



&k g e b S e Bt LWHPRNEGD LAUh ASRWIID b b e il bl PRI VY. N U TV R LU TS P Y
RESPIN S$pecial input format :

REUTIL . Utility routines for :oconstrucuon

RTRDOC Documentattion for fast junk rejection algorithm
RTRIGR Fast junk rejection code

REXINT _ Action routines for interactive commands

REUSER ~ User entry points in reconstruction

RXL3BNKS Documnetation for DSU banks

RXCDSU Code for converting to DSU format

RXRDSU Code for converting from DSU format

RXUTIL Otility routines for packing and unpncking

REPF3 Routines specific to P3 operation mode

PATCHY 0ptiona H

$bocC - To flag the {(non-emecutable) documentation Patches
APQOLLO, IMN or WAX for the computer in use

SUIGE fox the interface with the graphics package

s$Imrye to activate the initialization code

SOUTLIB to ignore routines at library creation time
$REGELY to select the Reconstruction msnus for interactive usage
PVALID to select code specific for event Validation
MA331 to select code spacific for sveat Recoastruction
MErIT to' select code specific for eveat Refit
33800 o sslect code specific for job with mo reconatruction

hut. with the posaibility of preparing & displaying the

~-. gxaphics objects
$3CAN te salect additions]l code needed for Scam program
SYALNIS te esslect code specific for validation histograms
o tdetault with $SVALID)

$OSVU to emable decoding of DSU tapes

sy to eaable encodiag of DU format and write on DSU file
SAMAL to antiselect detector analysis, event selection, .. codes
wrxe to allow expansion of PP banks, even when detector

reconstruction code is turned off

$BATCH - !undatory for batch jobs
Control of debug print-out (+ DEBUGG in GEANTDEV)
3SIM0 - for reconstruction and reading of simulated data

|

$AXL) - to trigger A crosa’ LI detector combined reconstruction
+ particle identification
{default ia *REGELY, *RNGEL3 and *ADGEL))
SAAL3 - to trigger Group Beta event salection + analysis
tdefanit in *RAEGELI, *RNGEL) and *RDGEL))
$ABL3 - te trigger Group B event selection + analysis
.idefawlt in *REGEL3, *RNGEL3I and *RDGEL))

$ECAL = to trigger Electromagnetic CALorimeter reconstruction
{default in *REGEL), *RNGELI and *RDGEL))

$TLOM - 1o trigger Forvard LUMinosity monitor reconstructtion
{defanlt in *REGELY, *RNGELI and *RDGEL))

SNCAL - to trigger Hadron CALorimeter reconstruction

{default in *REGEL3, *RNGEL) and *RDGEL3)

S$TIRG = to trigger TRiGger data reconstruction
{(default in *REGEL3, *RNGEL3 and *NDGEL))

$MUCH = to trigger MUon CHambers reconstruction
(default in *REGEL3, *RNGEL3 and *RDGELJ)

$3CHT ~ to trigger SCiNTillation counter reconstruction
(default in *REGEL3, *RNGEL3 and *RDGEL3)

STECH = to trigger Time Expansion CHamber reconstruction
(default in *REGEL3, "RNGEL3 and *RDGEL3)

S$VWIN - for graphics preparation in relation with VWL3 pam file

for the prepariation opthe host part of the P3 version
for the prepariation of the child part of the P3 version
to select the Emulators as attached processors
to select the Apollos as attached processors

:
>
[ I I |

+DECK, RESTORY.
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:catﬂ

SELECT|Redefine the SELECT data |

({i3cat3/localuser/mount/junk

IRUN { Run number
| IEVB | First event number
I IRNG | Range of event?

e

- oo

]
{
!
e

+DECK,

. MAINR

e S e i G S b e a Wl e e came i e tre mmn P e e e vE— ke S A Emii A d e e e Gmer e WY Er G M A e A S SRR e e o — — — —

+
T

REL3FLOW.

------- +

Raconstruction Program simplified flow chart

mesans standard CERN code (not L3 code)

~->GIEBRA (")

->UG6GINITY

I

|

[=>GINIT (*)
§=>UTLUDF

| =>REGEDF
|~->REGZIN
I=>UTZINI
{=>ULZINIT
r=>REQZIN

J=>REVERS
§=->GBHSTA (®)
|
§=->REZINI

]

| =>TELINI

| =->JTRZIN
| =>AXZINI

A e aw e v —
y
A4

1=>IGINIT (*)
}=>GDINIT (*)
{=>LAINIT
|
{=>UTDBHD
{=>REDBHD
i
{ =>TEDBHD
| =>ECDBHD

| =>JTBDBH
| =>AXDBHD

1
v

GEANT3-L3 Main Programs

initialization of Lebra system

user initialization routine for GEARTI-L3
reconstruction

"

GEANT initialization routine

assignment of standard logical units
assignment of standard trackiag cuts
initialisation of GEANT/IERAA data structu
initialization of L3/ZEBRA data structures
initializsation of the UT package
initializatioa of UZ counters

defines Mecoastruction spccific user data cards

TEC chambar

Electromagnetic Calorimpter,
..... RN )

LIE NI R N B

Trigger

Across-L3 :

User specific

reads GEANT standard and user data cards

reads GEANT standard data cards
.decodes WIID data card
decodes IOPA data card
decodes SELE data card

decodes DRIF data card

identifies current REL3 Pam file

books GEANT standard histograms

(data card RSTA)

initialization of reconstruction specific

ZEBRA data structure features
TEC chamber -
Electromagnetic Calorimeter,

es o nve g

Trzgg.r
Across-L)

initialization of Graphics package
ipitialization of GEANT3 drawing package
initialization of Scan program

initializes ‘}ta base
Reconstruction specific data base initial.

TEC chamber
Electromagnetic Calorimeter,

Trigger
Across-L3

— g —

————

Pagelé



i

|
=>checks time left

|
}
' e
I

sT termi

X
(2

-*--—-a--**-——-u-‘
' v

o

5>

=>UTEND (1)
| ~>VNLAST
|->IGEND (*)
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nation routine

termination control

terminates VWL) package
Closes RIGZ file

terminates reconstruction software

foxr TEC chamber,

sawprvenrayp

& 54 - 08 '

scintillator

Trigger

Across~L3 reconstruction
Closes the physics data sets

user termination

GEANT standard termination
Closes Iz files
terminates US package
closes data base files
priats histograms

Pomemmm———t S +
| EVNT I'{-;--I DACO | Special support for all simulation data
+ bo (=)t $omcm—- +
t teLe I 1t $————— -+
t L I 1it)}+=-=~) READ ) JHEAD structure of GEANT3
t i 1 to——— -
| i i tili#====) VERT | JVERTX structure of GEANT3
I 1 1 i Py
: ::::: : II:+ ----- i KINE | JKINE structurs of GEANT3I
- + + .
] (R EE] Pl pm—— | RITS | JHITS structurs of GEANTI
| Iin t N e 4
| tHt I == ] JXYZ | JXYZ  structure of GEANT3
| AERE! | $rm————y
} IRRERR | 4-——eveea { DIGI }§ JDIGI structure of GEANT3
i (FRER! { bm—— -+
| it I \
| EREY! +=]) DACQ > Special support for real data from DAD
: Il : : : : tommeee/ (linear structure EVDQ,MUCH,...,JTRG)
‘oo e
: ::::+ ----- l PASS > Information of a given pass of program
b ann I All x0BJ's
| (N | 11....11
| HI N -+
| 1) +===| LOBR | List of reconatructed objects
| (NN R -+
| ERY| e \ .
: :::* ----- | xyRW > Raw data banks for all detectors
| (R] { T +
: ::{ +=(-)=| xyDI | Track Information for MC data
tmmm— +
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e Structured Analysis and System design (SASD

| $o e Data Acquisition System (rates, Level il
.ﬂ" triggering, Tapes)

A o Alarms and Monitoring (Hardware database,
,pd Alarms, Parameter page)

C

‘:\' e Monte Carlo Simulation (DOgeant, Show-
'_'*' erlibrary, datadriven geometry)

X
A e Offline analysis (algorithms, Risc farms,

fileserver)

v Grrapies DI 3wy timdaln 1D Evave didRbS

e Library Management and release proce-
dures (CMS/MMS, beta releases, test re-
leases... production releases)
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D-Zero Online/DAQ System

Required Functions

Debug detector
Control operation of detector

Calibrate detector

Monitor elements and system as a whole
Record physics events

Furnish real time physics feedback
Maintain continuous detector history
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10.

Quantitative Performance Characteristics

At nominal luminosity (low) 50-100K
interaction/sec

Level 1 trigger decision in 3.5 MicroSec between
Cross

Level 1.5 trigger decision in ~ 20 MicroSec then
abort

Level 1 yleld ~200 events/sec

~100K electronics channels

Event size 200-400KBytes

Each of 8 cables run at 40MBytes/sec
Level 2 yield 1-2 events/sec

Level 2 nodes have on average 250MSec to reject
event

Nominal tape writing speed is 6250 BPI in ~6
minutes '



Online System Overview

Multiple independent users
Active users
Passive users

Flexible partitioning of detector

Multi-stream data recording

System Components
32 independent triggers
100+ selectable VME digitizing crates
8 X 40 MB/Sec data path to filter system
2.5 MB/Sec path from filter to host
IBM Token Ring front-end download path
68K management and monitoring at __f;ont-ends
General ETHERnNet oonneci_:i;ig



Online System Overview (continued)

6. VAX transparent connectivity
Level 2 Processors (50)

Data bandwidth - High

CPU cycles availability - High
and disk access - Low

Flexibility - Low

Interactivity Low

HostProeesor(l-b:l)

Data bandwidth - Modest

CPU cycles availability - Low
and disk access - High

Flexibility - Modest

Interactivity Modest

Workstations (16)

Data bandwidth - Low

CPU cycles availability - Modest
and disk access - Modest

Flexibility - High

Interactivity High -

Migrate applications to match capabilities



Event Filtering (Concept)

Establish a set of algorithmic tools
Pt> X

N jets > E

Muon Pt > X

Ete.
A filter is a sequential script of such tools
Apply filter according to trigger (32) bits
Label events by a filter (128) bit mask

Passunbiasedsampleascheck

Routing by trigger bit to particular node
and "tool’ can generalize to other functions.

Event Monitoring
Calibration
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Utility List

Zebra - CERN: Memory and data management
RZ/DBL3 - LEP3:. Limited relational database
DI-3000 - Commerical: 3-D graphics system
COMPACK - D-Zero: Menu/Screen management system
ITC - D-Zero: Multi-link inter-task communication
ELNCON - D-Zero: Inter-task communication ELN/VMS
DAQ - CDF/CD: Global shared .oommon

Rdb - Commercial: Relational database



Functions of COOR

1. Coordinate Activities
Subsystems have consistent instructions

2. Allocate Resources
Prevent independent user conflicts

8. Distribute Operation Information
Configuration and Status

4. Record run control information
Rdb Tape/Run Database
Zebra Begin Run banks

Configuration Archive



Data Collection Task
(TAKER)

1. Simple data taking interface

2. Selects from prefined configurations

3. Selects run characteristics
Fixed/Indefinite length

Event logging On/Off
- Volume spanning On/Off

4. Begins/Ends runs
5. Monitors progress of this run
Events Taken

Events Recorded
Event Rate

6. Display general data taking activity



Calibration Task
CALIB w lwel 1! wods,.
Electronics Calibration

Involves active control of pulser and digitizing
crate

. Zebra formated output

Pedestals & Gains
Element Status Flags

Calibrations stored in DBL3 database
Event Access
As "Tool" in Ievel 2 node
By filter bit mask in Host global common
DECnet server extension of above
From previously recorded data



Moniﬂ/&mtrol

Utllities Supporting Token Ring connected components
1. Rdb electronics database and support utilities
2. Control path data access services

3. Parameter page

Alarm handling system
1. Alarm dispatcher
2. Alarm display

3. Alarm logger
4. Heartbeat processor
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device

PEY
KeY

device_id
name
description

Attributes

device_id
attribute

capability

type

attribute_id
alarm_id
descriptive_text_id
device_address_id
description
jogical_command
raw_dala_size
data_collection_rate
num_amy_olemomsﬁ
protection

subsystem

page A-1

deviceSequipment

device_id
equipment_id AEY

REY

Equipment

equipment_id
name

location
installed_date
instalier
status
sesial_number
description
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dbEdit Screen Example

* dbEdit *
| T=HELP BXIT |
| 68K Down |l ocad HDB
. 88K Alaras * Anslog Alare-
| P=HELP | TsHELP | T=HELP NEXT PREV READ SET >PUSH (POP
Alarss Analog Entry Node »%
Analog Tables Binsry Eatry > 0120
Binary Tables Comment, Entry Prierity 00
Comment_Tables Ans loq_:i le Meme PRCRR1
Directory Binary File AMtribute 0120
Tables Comment File Subsystes 00000000
Memory_Access Reset_AToras Path 00000000
- * -+ D8 _ID 00000000
Fi 1000000000000000
20000000
Tel//Txt 80000000

e

L J

v

CDAQ returns

ey

Opening CDAQ and HDB...
CDAQ and HDB opened successfully

L ]

-



L)

bltest.alarm3 .volt bltest_alarm2 ,volt IR II I SR TIT)

test_alarm3 .volt 20-MAR 16:29:30 another test
teat_alarm2 ,volt 20-MAR 16:29:30 HDB not defined on thils node
teat_alarmi .volt 20-MAR 16:29:30 This is a test

“v Sel message PF1 X:Exit PF2:Help Leve%_i FEIFROZEN

Alarm display with detsil window
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JETS — MNo. of Particle Jets(NCJ)
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Histogram. Shower Lbrary, 1576 events Datofoints. Full simulgtion, 1080 sveins
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OFFLINE EVENT RECONSTRUCTION

Manpower organization

Code management (DO Library)

Tools and rules for code development
Program Builder

Status of reconstruction program (DORECO)
Computing needs

What remains to be done.
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The DO software library consists of two major
directories:

DOCMS is the repository of CMS sources with a
history of all the changes. There is only
one copy of this directory which resides
at the BNL VAX cluster.

DOLIBRARY contains all the fortran sourcesobject
libraries, documentation, etc. Identical
copies of this directory are kept on
all VAX's in the collaboration.

Each of the main directories are logically
subdivided into subdirectories which groups
modules according to their funection.

The files in DOLIBRARY are derived
from files in DOCMS using MMS.

Logical symbols are defined to make environment for
the users identical on any VAX.




DOCMS

Subdirectories for each major utility library
and applications program.

A CMS subdirectory contains elements bundled in groups.
One element = one module = one subroutine (by decree)
Any element can be in any number of groups.

Element name is unique.

Module name is the same as the subroutine name.
If more than one version of a subroutine is
needed a prefix is added to the module name.
Multiple versions needed for interfaces and to
handle machine dependent code.

Documentation is also maintained with CMS.
Applications programs and some utility libraries
have manuals in their respective subdirectory.

Loetr e HS

__ MEYy
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subdirectories are connected via MMS procedures
in the following way:

[DOCMSXXX]

generates

fortran sources in
(DOLIBRARY.TESTXXX SOURCE]

[DOLIBRARY XXX SOURCE]
generate |




RULES FOR RECONSTRUCTION PROGRAM

Follow standards for offline code {detailed document)
All code FORTRAN 77 with minor
Special rules for machine dependent code

Tools have been developed for checking and enf
standards (special editor EVEDT, checker DOFLAVOR)
prior to code being distributed

New tool CMSINTERFACE to enforce standards before
code is inserted in the CMS lbrary.

Program designed as bullt of a series of independent tasks.
Tasks communicate only via Zebra banks and a limited

set of interface subroutines

Task control must be su via RCP files
parameters pplied

builder combines the tasks into a predefined framework
by building the user hooks as a set of calls to the interfaces.
The program builder generates code and the link file.

B
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,m 1t.0 .

#




iwuLsS FOR CODE DEVELOPMENT

IVEDT
DO editor, provides templates for headers,
Zebra bank documentationete. Finds entry
points in library, has language sensitive

features.

OFLAVOR

Checks that offline standards are satistied, g
handles machine dependent features.

OENTRY
Find modules in library. /
BANK | '
S Combines Zebra bank documentation with debugger.
3ANK

Generates templates for all subroutines that must
be created for a ZEBRA bank

ASINTERFACE

Checks for code standards and module name
uniqueness before insertion into CMS lbrary.

CLIF S1-CFo
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\ DATA MANAGEMENT
Event data and constants (calibration, geometry.etc)
handled with CERN data structure management system ZEBRA.

All data in banks, groups of data connected by pointers (links).
Basic bank structure:

* jdentifjers

data

Banks are defined before any coding.
Every bank must have. utilities and documentation.
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\ tool for assembling programs
\nd enforeing discipline.

‘rograms consist of a frame, utilities
nd applications. Frame and applications
aay call utilities but not the reverse. "U RV

\n application is inserted in a frame via
. set of interface subroutines (package).

T o T i
f subroutine calls.
lequirements for using PBD:
1) A framework program
2) Library and/or user packages
3) A Framework description
4) Package descriptions
-;5) a list of lbrary packages

6) a link file template {LNK) ea

7) a setup command file for the frameworl _ ysnam—




PROGRAM BUILDER FRAMEWORKS:

JOUSER
for interactive analysis and code
development. Uses COMPACK.

SALOR__OFF
calorimeter offline code development
(no COMPACK, not interactive)

JOGEANT
DO montecarlo using GEANT

EXAMINE2
online framework, interactive analysis
of data in shared common. Uses COMPACK.

DORECO
Offline reconstruction framework. Strictly

bateh for production.
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Well defined program (EXE) + unique set of parameters.

Unique ID stamped on HSTR bank generated
during production pass.

ID= one composite integer
= number alias for program name
+ production pass number

ID's are keys to entries in data
base consisting of:

g}Productionpassnumber

2) Production program name

3) Production program version number

1) Date & time of production pass
definition.



TIMING STUDIES

’roduction version (tracking by road)

double blind
45 sec/event/MIP

W +jets
54 sec/event/MIP

tt
75 sec/event/MIP

Accurate vertex (use all CDC tracks)
increases time by 33%

Full tracking increases time
by factor of 3

Reading event from 8mm tape = 6 sec.
= processing time = reading time in




Improvements to reconstruction program:
multi-vertex

better electron ID (use TRD)

improve tracking efficiency

improve calorimeter resolution

Setup a production manager
(programs and manpower)

Setup a data base to keep track of data processing

Establish priorities on data processing
identify what goes on the express line

Define procedures for handling the -express line
identify special manpower
Define filtering programs to select data for analysis

Setup procedures for distributing DSTs
- outside FNAL

Automatic bookkeeping system for data files
(FATMEN?) R



200Gb capacity file server to serve data summary files from the complete
data set to analysis workstations.

1Tbyte robotic mass storage sounting of Sam tape.
A facility for tape stripping, copying and data set editting.

A wodest amount of compute capacity for jobs which can not be
practically run on local workstations.

FODI to ethernet bridges to connect server to backbone.

Server Details:
200Chyte Store:

Dua. hosted VAXserver 4000 boot nodes for the 200GB disk farm LAVC.
These nodes are to be equipped with 84Mb memeory each, 5 GB local dual
bested disk and 8am tapes for backup.

W76 and VCS softawre to act as console system.

Twelve VAXstation 83100 N76 server nodes with “17 GB SCSI disk of the the
highest capacity currently svailable on esach node. Use of 2 QB drives
implies eight drives on each node.

Each node equipped with 324b memory and local paging disk.
Tape stripping/filtering:

Twelve VAXstation 8100 M78 server nodes, each with two Bmm doublie density
drive and four SCSI disks for locs| staging and storage.

Robotic Storsge:

Two Exabyte S8um robots with 4 EXB 8500 tape subsystems. Each robot
is to be connected to a pair of VYS3100/M76 nodes, one providing
control of the robot via a SCSI bus. QD software used to control robot.

Total capcity is "1Tbyte. e

Full systam has “204 MIPS available, 18MIPS on boot nodes, 96 MIPS on tape
subsystem, and 96 MIPS on disk ssrver nodes.
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- =Bugldmg on previous. SLAC experlence )
SLD has placed a heavy emphasis on pro-
viding physicists with specially developed .
tools to allow rapnd development of physncs |
_analysus code
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A VAX 8800 running VMS as the acquisition computer for
user interface and data logging. Attached to this machine are
~ 40 VAX workstations providing window and SCP support.

The current IBM/VM system for production Monte Carlo
and reconstruction. This system is the principle control point
for the 3480 tape silos.

A newly acquired VAX 9000 (roughly 30 Mips) running
VMS. This machine is used for the bulk of the off-line code
development and debugging. We have also extended SLD’s
IDA system to utilize the windowing system (DEC windows/
X windows) to enhance our analysis capabilities. It is also
attached to the tape silo. The SLD code writes IBM format

tapes, independent of the system it executes from, to allow
this bimodal access.

Over 1000 Mips of CPU power in the Fastbus acquisition
system.




SLD’s Use of SLAC
Computer Facilities.

SLD has made extensive use of SLAC’s
network connections to create an environ-
ment in which remote collaborators can
contribute to developing, testing and using
analysis sofware.

USA

SLD DUCS Sites

Updates to code, documentation, or dis-
cussion conferences made by any SLD col-
laborator at a DUCS site is almost instanta-
neously relayed to his colleagues around

the world.
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JAZELLE

Why was JAZELLE created?

TNzeLLe = QLD 'Da.b M
Jazelle was created for the SLD collaboration to

meet their requirements for a powerful, user-

friendly data management system suitable for use
in an environment g;;gnglx gmgﬁggizing
interactive computing.

» Commercial database programs are available
but in general they are poorly suited to the
range of different sizes and types of HEP data,
and do not provide sufficiently efficient and
easy to use program interfaces.

» Many languages have powerful data structure
handling capabilities, but they do not in general
have good facilities for moving data between
program or for providing easy interactive ac-
cess to the data.

~» Other HEP data management systems fall
short in the area of user friendliness, requiring
users to memorize numeric offsets within
structures, and providing few tools for
interactive data analysis.

-4-




JAZELLE

Main features of JAZELLE

The structure of each bank is defined in a
Template file. Each element within the
bank is hamed and type cast.

Multiple computer language interfaces
exist. Data is always accessed by name.

Many facilities allow users intuitive access
to data.

Interactive access to data from debuggers
and other programs supported.

Hiearchical and relational data structures
are supported.

Virtual Memory services of the host operat-
Ing system are used for bank aliocation
and deallocation.

Machine independent 10 to both sequential
and indexed files.

Asynchronous O for inter-process and
network communication.




JAZELLE

Templates

The structure of each Jazelle bank is
defined in a user defined template file. In
addition to defining the structure of the
bank the template allows:

o Each element to be named and typed
(Real, Integer efc.).

e A description to be attached to each
element (the template therefore fulfills
an important documentation function).

e [nitial values to be attached to elements.
e Dimensions to be attached to elements.

e Elements to be grouped together into
blocks.

e Additional formatting information to be
attached to elements.

o Elements of different types to be freely
mixed within banks.




JAZELLE

SLD use of Jazelle

SLD has used Jazelle for all data structures from
on-line data acquisition to off-line analysis.
Jazelle has virtually eliminated the use of
common blocks in SLD code. Jazelle is used for:

RAWDATA, RECON, MC and DST data
Analysis "micro" DSTs

Geometric description of detector

All calibration and run dependent constants.
Particle properties and decay modes
Inter-routine communication

Program control structures

Parameters for MC generators and recon-
struction programs.

Storing control and parameter information in
Jazelle banks is particularly useful since it
provides a uniform way for physicists to examine
and modify these parameters.




JAZELLE

Example Template

Bank declaration specifies family
name, context and title.

.-lllﬂ!"'"m"

BANK NONSENSE CONTEXT=JUNK NOMAXID "Title"

INTEGER
REAL
INTEGER
REAL*8
LOGICAL*1
INTEGER
PARAMETER
INTEGER

BLOCK

{  STRING
l,.l’ INTEGER
N

f .y BLOCK INNER(2)

A "Description of A"
.-|“l'm|"“

C " ——— "l||n{ Simple scalar elements. I
NEI El IS" srssrnaerienitl
D(10) = - ,,,.mml Vector elements. I

X(-1:7) 4"

. Declaration and use of
Y/ 0/ H"'lllmulm l"mtl' “'"':' 'ﬂ" arameter.
SIZE_B nlll[{ llll nlll |l||a|| Mgy,

N(SIZE)/ SIZE*-y / | Tnitial va]ues.l

VBLK (NELEMS) .,

F (80) [Variably dimensi-:)mf_iéd block cre-
T ated by use of previously declared

integer element as dimension.

REAL X
[13 ste|d blocks. I Y

l||.
||| "iuy,




JAZELLE

Element Types

All types may be used as scalars or vectors
(fixed or variably dimensioned). Types may
be freely mixed within banks.
e INTEGER ["4]*2]
o HEX[*4|*2]
o REAL [*4{*8]
o LOGICAL [*4]*1]
e STRING [*1|*4]*8]

Pointer and Key types

e COMPLEX are used to relate banks
« POINTER (see later).
Enumerated and Bits
* KEY  |types are used to plro-
e ENUM [*4|*2] vide mnemonic access
to common HEP types
e BITS [*4]*2] .

[] indicates optional size declaration (in bytes).

In addition to the built-in types listed here
Jazelle also supports user-defined types.
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JAZELLE

Real Template

Bank MCPART Context=MCEVENT Maxid=1000 "MC Particle parameters”

Real P(3)
Real E

Real PTOT
Partid PTYPE
Real CHARGE
Bits ORIGIN
Real XT (3}
Key

Notes:

*X,Y,Z momentum of particle at track origin”

"Energy of particle”

"Total momentum at track origin"

~rarticle typer st JSEr defined type I
"Charge of particle® I

"Where did this particle come from/go to"™ ! Note 1
"¥%,Y,2 of termination”

PARENT-->MCPART "Key giving parent particle"

1) The following bits may be set in ORIGIN (to be extended).

Value ORIGIN

Parameter
Parameter
Parameter
Parameter
Parameter
Parameter
Parameter

Parameter
Parameter

Parameter
Farametexr
Parameter
Parameter

EndvValue

DECRYED =0
DECAYFLT=1
BERMPIPE=2
NOINTER =3
STOPPED =4
INTERACT=5
INTSHDEP=6

PRIMARY =8
ISTOP1 =9

NOTTRACK=16
ISR =17
BEAM =18
PREFRAG =19

amm emk dmB A b A 4w bR Jam SR eE SR S tmw rem tem b

Meaning of bit if set

Decayed by generator
Decayed in flight by swimmer
Does not hit detector ( down beam pipe
Traverses detector w/o interacting
Energy below cut; other bits may say why
Interacted, no further decision to be made
Interacted, further decision depends on
selection of shower deposition
e+e- primary interaction vertex
GEANT ISTCOP=1, KCASE ne DCAY or

HADR or (PAIR&Gamma)

Not tracked by user request
Initial state radiation
Initial state beam particle (*)
Pre-fragmentation particles (*)
{gluons, partons etc.)

(neutrino, etc.}

(*} Particles in these categories will not normally be stored in
the bank, but may be put here at the discretion of the
generator, maybe under control of some flag.

EndBank

-10 -




JAZELLE

Real Template

Bank MCPART Context=MCEVENT Maxid=1000 "MC Particle parameters”

Real P (3)
Real E
Real PTOT

Partid PTYPE
Real CHARGE

Bits ORIGIN
Real XT (3)

",Y,2 momentum of particle at track origin”
"Energy of particle"
"Total momentum at track origin”

User defined type

"Particle type” fjjmmmon
"Charge of particle™

|

"Where did this particle come from/go to" ! Note 1
"X,Y,2 of termination”

Key PARENT-->MCPART "Key giving parent particle”

Notes:

P N

Value ORIGIN

Parameter DECAYED =(
Parameter DECAYFLT=]
Parameter BEAMPIPE=2
Parameter NOINTER =3
Parameter STOPPED =4
Parameter INTERACT=5
Parameter INTSHDEP=6

Parameter PRIMARY =8
Parameter ISTOP1l

Parameter NOTTRACK=16
-l7
=18
Parameter PREFRAG =19

FParameter ISR
Parameter BEAM

EndValue

sum smm tem pam aem

EndBank

-9

1) The following bits may be set in ORIGIN (té6 be extended).

Meaning of bit if set

Decayed by generator
Decayed in flight by swimmer
Does not hit detector ( down beam pipe
Traverses detector w/o interacting
Energy below cut; other bkits may say why
Interacted, no further decision to be made
Interacted, further decision depends on
selection of shower deposition
et+e- primary interacticn vertex
GEANT ISTOP=1, KCASE ne DCAY or

BADR or (PAIR&Gamma)

Not tracked by user request (neutrino, etc.)
Initial state radiation
Initial state beam particle (*)
Pre-fragmentation particles (*)

(gluons, partons etc.)

mEm pelh AP SR e fuw tem sam tam dmw twd smm swe Sk el Ey cmm

(*) Particles in these categories will not normally be stored in
the bank, but may be put here at the discretion of the
generator, maybe under contreol of some flag.

-10 -




JAZELLE

Fortran-77 Interface

We will use the Fortran interface as an
example, but all interfaces are similar. The
goal has been to make Jazelle fit as a
natural extension of each language.

Pointer Declarations

A variable type POINTER is defined to
allow access to Jazelle data. Pointer
declarations can appear anywhere an
Integer declaration can be used. Pointers
can be:

e Local Variables

e Common block elements

e Real and dummy arguments

Arrays of pointers can also be declared.

Examples:

POINTER KAON-->MCPART
POINTER CHILDREN (6) -->MCPART
POINTER BETR-->NONSENSE

|Eounter namel | Famllz it will Eomt tol

-19 -




JAZELLE

Accessing Data

Once a pointer has been declared and a value
assigned to it (by specifying it as the output
argument to JZBFND for example) it can be used
io access data from the bank.

This is achieved by using expressions of the form:

BPTR% (A)

BPTR% (D (5) )

BPTRS (X (K-1) )

BPTRS% (VBLK (3), I)

BPTRS (VBLK (3) , INNER (1) , X)

The Jazelle expression inherits its type from the
Jazelle element referenced. Jazelle expressions
may be used anywhere a Fortran expression of the
same type could be used.

Examples:

ENERGY = MCPARTS (E)
PHI=ATANZ (MCPART% (P (2) ) ,MCPART% (P (3)))
MCPARTS% (PTOT) = SQRT (PTSQ)

-20-




JAZELLE

Dumping Banks

Jazelle provides a number of facilities for

producing human readable dumps of

banks. Considerable attention has been
given to producing easy-to-read dumps

based on the information given in the

bank’s template.

Dump of MCPART bank -- Brief

family: MCPART

Title:

Name
P
PTYPE
XT

P
XT

ID: 15 Template Version:

MC Particle parameters

i — -

See below
24 (ETA)
See below

l:-.54111
1:0.0000

Name Value
E 1.2342
CHARGE 0.0000
PARENT MCPART (2)

+.95788 -,10835
0.0000 0.0000

Name

PTOT
ORIGIN

0.00

1.1055
0 (DECAYED)

-15-




JAZELLE

Jazelle allows different levels of detail to be
selected by the user. Below is the same
dump at higher level of detail.

Dump of MCPART bank -- Detailed

Family: MCPART ID: 15 Template Version: 0.00

Title: MC Particle parameters

Name Value Offset Type Comment

P See below 0 R*4 X,Y,Z momentum of particle at origin

E 1.2342 12 R*4 Energy of particle

PIOT 1.1055 16 R*4 Total momentum at track origin

PTIYPE 24 (ETA) 20 PARTID Particle type

CHARGE 0.0000 24 R*4 Charge of particle

ORIGIN 0 (DECAYED) 28 BITS Where did this particle come from/go to
XT See below 32 R*4 X,Y,2 of termination

PARENT MCPART (2) 44 PTR Pointer to the data associated with key
P 1:~.54111 +.95788 -.10835

xr 1:0.0000 0.0000 0.0000

Note the output from the user-defined type
PARTID (SLD defined in this case) and the
output of the word of type BITS (ORIGIN).

Jazelle also aliows tabular output to be
generated. Columns can be added and re-
moved from tables under user control. Mul-
tiple table styles can exist for one family.

-16 -




JAZELLE

Tabular Output of MCPART

Family: MCPART

Title:

—— e w  —— — w AR M L e e e S e G AR

Wodo W
2]
t
S
2

o
- o
v
*
S

ETA
PI+
OMEGA
PI-
ETAP
RHOO
PI+
D-
PIO
PI+
PIO
Do
PIO
GAMMA
PIO
KOS

Mo
A eWwN
=
o

NNNRKBE K
N O wWw®o-J

NRNNMNNOMNN
@~ oW

w N
O w

0.64695
44.128
1.4228
2.1941
6.6292
1.6309
2.6767
32.671
20.089
4.1097
22.258
21.030
4.7338
4.9375
1.2342
0.87129
0.95527
3.5826
1.3963
3.4643
2.6912
18.710
1.3792
2.1948
1.9149
20.824
1.4342
9.7995
11.230
4.9375

NOINTER

DECAYED+PREFRAG
DECAYED+FPREFRAG
DECAYED+PREFRAG
DECAYED+PREFRAG
DECAYED+PREFRAG
DECAYED+PREFRAG
DECAYED+PREFRAG

DECAYED
DECAYED
DECAYED
DECAYED
INTSEDEP
DECAYED
DECAYED
INTSEDEP
DECAYED
INTSHDEP
DECAYED
DECAYED
INTSHDEP
DECAYED
DECAYED
INTSHDEP
DECAYED
DECAYED
DECAYED
INTERACT
DECAYED
DECAYFLT

Template Version: 0.00
MC Particle parameters

- O e S D S e S S v e D A e e S ke O e e A

PI+

0.16558
0.55768
0.51094
0.50439
0.28838
0.16250
0.39443
0.15733
0.84457
2.7674
0.69694
3.3271
6.5507
1.7667
2.5019
2.5375
1.2346
0.79124
0.67767
0.70153
1.0973
0.81761
16.057
4.7673
0.14502
1.2892
6.2230
5.0071

DECAYED
DECAYED
DECAYED
INTSHDEP
DECAYFLT
DECAYED
DECAYED
DECAYED
DECAYED
INTSHDEP
INTSHDEP
INTSHDEP
INTSHDEP
INTSHDEP
DECAYFLT
INTSHDEP
INTSHDEP
INTSHDEP
INTSEDEP
INTSHDEP
INTSHDEP
INTERACT
DECAYED
DECAYED
INTSHDEFP
INTSHDEP
INTSHDEP
INTSHDEP

0.076595 INTSHDEP
0.088982 INTSHDEP
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Run 433Event 1 J(SLOWMO) S-MAR-1391 07:48:10.92

Go loop limits:
avents

CORRELATION MATRIX

1.00
-0.90
=-0. 14

0.08
-0.17

CH1ISQ/NOF =
Hist ld(s)
Hist id(s)

fit2lin2non 4
fit2linInen 2

.00
.11
.09
.12

5.

-
s
-

&=

1.00
-0.02 1.00
Q.10 =-0.24

é /19 = 39 :
2 written to 300XWO(
2 written to SDOXWOC

P4y onarn v

" Histegrams

Event Display

NI

.
Kl

i oo PO,
“
| 02:59 PM |
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