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• przegląd technik detekcyjnych

• pomiar energii i pędu
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• uniwersalne detektory wielowarstwowe
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• komputerowa symulacja i analiza danych
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3RG SRMÌFLHP GHWHNFML UR]XPLHP\�

• ]DREVHUZRZDQLH F]�VWNL
• UHMHVWUDFMD REVHUZDFML
• SRPLDU SUÌGNR�FL� SÌGX� HQHUJLL� LWS�
• LGHQW\ILNDFMD

3RGVWDZRZH�]MDZLVND

&]�VWND QD�DGRZDQD SU]HFKRG]�F SU]H] PDWHULÌ
PDQLIHVWXMH VZRM� REHFQR�È SRSU]H]

• MRQL]DFMÌ R�URGND
• HPLVMÌ IRWRQÕZ

-RQL]DFMD

SROHJD QD Z\ELMDQLX HOHNWURQÕZ ] DWRPÕZ R�URGND�

: SÕ�SU]HZRGQLNDFK SU]HFKRG]�FD F]�VWND PR¡H
WZRU]\È SDU\ HOHNWURQ�G]LXUD�

(PLVMD IRWRQÍZ

• 6F\QW\ODFMD y
F]�VWND SU]HFKRG]�FD SU]H] QLHNWÕUH VXEVWDQFMH
� 1D,� SREXG]D DWRP\� NWÕUH QDVWÌSQLH HPLWXM� �ZLDW�R
�IRWRQ\��

• 3URPLHQLRZDQLH &]HUHQNRZD y
F]�VWND SRUXV]DM�FD VLÌ Z R�URGNX V]\EFLHM QL¡
�ZLDW�R Z\V\�D IRWRQ\ Z VWR¡NX SU]\SRPLQDM�F\P IDOÌ
XGHU]HQLRZ� QDGG�ZLÌNRZHJR VDPRORWX�

• 3URPLHQLRZDQLH SU]HM�FLD y
HPLWRZDQH SU]H] F]�VWNÌ QD JUDQLF\ GZÕFK R�URGNÕZ

• 3URPLHQLRZDQLH KDPRZDQLD y
HPLWRZDQH SU]H] F]�VWNÌ ]ZDOQLDM�F� Z R�URGNX�

'HWHNFMD�F]�VWHN



3U]\N�DG\ WHFKQLN GHWHNF\MQ\FK�

&]�VWND MRQL]XM�F R�URGHN SR]RVWDZLD �ODG Z HPXOVML
IRWRJUDILF]QHM� SU]HJU]DQHM FLHF]\ �NRPRUD :LOVRQD��
SU]HFK�RG]RQ\P JD]LH �NRPRUD SÌFKHU]\NRZD��

&]�VWND SU]HFKRG]�FD SU]H] SÕ�SU]HZRGQLN WZRU]\ SDU\
HOHNWURQ�G]LXUD� 3RZRGXMH WR SU]HS�\Z UHMHVWURZDOQHJR
SU�GX y GHWHNWRU\ NU]HPRZH PR]DLNRZH L PLNURSDVNRZH�

&]�VWND MRQL]XMH JD] PLÌG]\ GZRPD HOHNWURGDPL
R Z\VRNLP QDSLÌFLX� 1DVWÌSXMH Z\�DGRZDQLH GDM�FH
PLHU]DOQ\ LPSXOV HOHNWU\F]Q\ y NRPRU\ ZLHORGUXWRZH�
GU\IRZH� ] VHJPHQWRZQ� NDWRG�� 53&�

&]�VWND SU]HFKRG]�FD SU]H] QLHNWÕUH VXEVWDQFMH � 1D,�
SREXG]D DWRP\� NWÕUH QDVWÌSQLH HPLWXM� �ZLDW�R �IRWRQ\�
y OLF]QLNL VF\QW\ODF\MQH�
�ZLDW�R WR MHVW UHMHVWURZDQH SU]H] IRWRF]X�H HOHPHQW\
HOHNWURQLF]QH y IRWRSRZLHODF]H� IRWRGLRG\�

&]�VWND Z\V\�D WH¡ IRWRQ\ �W]Z� SURPLHQLRZDQLH
&]HUHQNRZD� MH¡HOL SRUXV]D VLÌ Z R�URGNX V]\EFLHM QL¡
�ZLDW�R y OLF]QLNL &]HUHQNRZD�

:VSÕ�F]HVQH HNVSHU\PHQW\ IL]\NL F]�VWHN VWRVXM�
NRPELQDFMH ZLHOX HOHPHQWÕZ G]LD�DM�F\FK QD UÕ¡Q\FK
]DVDGDFK�

'HWHNWRU\



• SRPLDU HQHUJLL
—NDORU\PHWU

• SRPLDU SÌGX
—]DNU]\ZLHQLH WRUX Z SROX PDJQHW\F]Q\P

• LGHQW\ILNDFMD F]�VWHN
—UÕ¡QH RG]LD�\ZDQLH ] PDWHUL�

'HWHNWRU\�XQLZHUVDOQH
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: SUDNW\FH EH]SR�UHGQLHM GHWHNFML SRGOHJDM� MHG\QLH

γ��H±��S±��Q��µ±��π±��.±��.�
/�

,QQH F]�VWNL EDGDP\ REVHUZXM�F SURGXNW\ LFK UR]SDGX�

F]�VWND F]DV ¡\FLD τ F ⋅ τ
IRWRQ γ ∞ ∞
HOHNWURQ H− ∞ ∞

QHXWULQR ν ∞ ∞
SURWRQ S+ >1.6 ⋅1033 lat ∞

QHXWURQ Q 887 s 2.7 ⋅108 km

PLRQ µ− 2.2 ⋅10−6 s 659 m

SLRQ π� 2.6 ⋅10−8 s 7.8 m

NDRQ .� 1.2 ⋅10−8 V 3.7 m

NDRQ .�
/ 5.2 ⋅10−8 s 15.5 m

NDRQ .�6 0.9 ⋅10−10 s 2.7 cm

Λ0 Σ+ Ξ0− Ω− ... ~ 10−10 s ~ 3 cm

'0+ %0+ ΛF
� ΛE

� ~ 10−12 s ~ 300 µm

SLRQ π� 8.4 ⋅10−17 s 25 nm

η,ψ, UH]RQDQVH <10−19 s —

&]�VWNL�G�XJR¡\FLRZH



3RPLDU SUÄGNR�FL

0R¡OLZ\ W\ONR GOD F]�VWHN R QLH]E\W GX¡HM HQHUJLL
SRUXV]DM�F\FK VLÌ ] SUÌGNR�FL� LVWRWQLH PQLHMV]� RG F�

• F]DV SU]HORWX PLÌG]\ GZRPD OLF]QLNDPL ∆W G�Y
• N�W VWR¡ND SURPLHQLRZDQLD &]HUHQNRZD VLQθ Y

F
�Y

3RPLDU SÄGX

3URPLHÓ NU]\ZL]Q\ WRUX Z SROX PDJQHW\F]Q\P

5  S � ��� % >5@ P� >S@ *H9� >%@ 7

7RU PR¡H E\È

• ]DREVHUZRZDQ\ EH]SR�UHGQLR Z HPXOVML
IRWRJUDILF]QHM� NRPRU]H PJ�RZHM OXE SÌFKHU]\NRZHM�

• Z\]QDF]RQ\ SU]H] V]HUHJ SXQNWÕZ ]PLHU]RQ\FK
—GHWHNWRUHP PLNURSDVNRZ\P OXE PR]DLNRZ\P
—NRPRU� GUXWRZ�

3RPLDU HQHUJLL

(OHNWURQ L IRWRQ uJU]Ì]Q�v Z PDWHULL Z\ZR�XM�F NUÕWN�
NDVNDGÌ HOHNWURPDJQHW\F]Q��

+DGURQ\ �S� Q� π� .� Z\ZR�XM� NDVNDGÌ KDGURQRZ��

/LF]ED F]�VWHN Z NDVNDG]LH MHVW SURSRUFMRQDOQD GR
HQHUJLL F]�VWNL SLHUZRWQHM�

'R MHM ]PLHU]HQLD PR¡H V�X¡\È

• VF\QW\ODWRU ] IRWRSRZLHODF]HP OXE IRWRGLRG�
• NRPRUD SURSRUFMRQDOQD

=HVSÕ� WDNLFK GHWHNWRUÕZ PLHU]�F\ HQHUJLÌ QD]\ZDP\
NDORU\PHWUHP�

&]�VWNL�G�XJR¡\FLRZH



'HWHNWRU\ SÕ�SU]HZRGQLNRZH
�PLNURSDVNRZH� PR]DLNRZH�

• EDUG]R Z\VRND SUHF\]MD� a�����µP

• QLH]E\W GX¡H SRZLHU]FKQLH� a����P�

'HWHNWRU\ JD]RZH �NRPRU\ GUXWRZH�

• EDUG]R GX¡H SRZLHU]FKQLH� a��������P�

• XPLDUNRZDQD SUHF\]MD� a�������µP

1RZH WUHQG\

'HWHNWRU\ PLNUR�JD]RZH
�06*&� 0*&� *(0� 0LFURPHJDV�

• GR�È GX¡H SRZLHU]FKQLH� a������P�

• GREUD SUHF\]MD� a�����µP

3RPLDU�WRUX



Detektory
są jak
Ogry!

Detektory uniwersalne

Ogry są jak cebule.
Cebule mają warstwy.

Ogry mają warstwy.
Detektory mają warstwy!



&]�VWNL G�XJR¡\FLRZH LGHQW\ILNXMHP\ REVHUZXM�F MDN
RG]LD�\ZXM� ] PDWHUL��

• F]�VWND QD�DGRZDQD y �ODG
• HOHNWURQ� IRWRQ y NDVNDGD HOHNWURPDJQHW\F]QD
• KDGURQ �S� Q� π� .� y NDVNDGD KDGURQRZD

'HWHNWRU XQLZHUVDOQ\ VN�DGD VLÌ ZLÌF ]Z\NOH ] � F]Ì�FL�

• ZHZQÌWU]Q\ GHWHNWRU �ODGRZ\ �uWUDNHUv�
• NDORU\PHWU HOHNWURPDJQHW\F]Q\
• NDORU\PHWU KDGURQRZ\
• ]HZQHWU]Q\ GHWHNWRU �ODGRZ\ �GHW� PLRQRZ\�

2EHFQR�È QHXWULQD PR¡QD UR]SR]QDÈ MHG\QLH SR
uEUDNXM�FHM HQHUJLLv y SR]RUQ\P ]�DPDQLX ]DVDG\
]DFKRZDQLD�

3URWRQ� NDRQ L SLRQ PR¡QD RGUÕ¡QLÈ Z\]QDF]DM�F PDVÌ
F]�VWNL� ]PLHU]\ZV]\ XSU]HGQLR MHM HQHUJLÌ L SÌG�

P�  (��F� − S��F�

γ H ν S�π�. Q µ
WUDNHU − + − + − +
NDORU\PHWU HOHNWURPDJ� + + − − − −
NDORU\PHWU KDGURQRZ\ − − − + + −
GHWHNWRU PLRQRZ\ − − − − − +

,GHQW\ILNDFMD�F]�VWHN



,GHQW\ILNDFMD�F]�VWHN
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detektor
mionowy



5  m

ALEPH

HCAL

ECAL

TPC

Muon Chambers

Coil

TPC

ITC
VDET

Tube
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&RPSDFW�0XRQ�6ROHQRLG

NRPRU\ PLRQRZH

NDORU\PHWU

KDGURQRZ\

VROHQRLGNDORU\PHWU HOHNWURPDJ�

ZHZQÌWU]Q\

GHWHNWRU

�ODGRZ\

MDU]PR

PDJQHVX



&]�VWNL NUÕWNR¡\FLRZH EDGDP\ REVHUZXM�F SURGXNW\ LFK
UR]SDGX� -H¡HOL ]QDP\ HQHUJLH L SÌG\ F]�VWHN ZWÕUQ\FK
WR ] ]DVDG ]DFKRZDQLD PR¡HP\ Z\OLF]\È HQHUJLÌ� SÌG
L PDVÌ F]�VWNL SLHUZRWQHM�

-HVW WR VWDQGDUGRZD PHWRGD RGNU\ZDQLD QRZ\FK
F]�VWHN�

�� =DVWDQDZLDP\ VLÌ QD MDNLH F]�VWNL PRJ�DE\ VLÌ RQD
UR]SDGDÈ�

�� 'OD ND¡GHJR SU]\SDGNX� Z NWÕU\P WDNLH F]�VWNL
SRMDZL�\ VLÌ Z\OLF]DP\ PDVÌ KLSRWHW\F]QHM F]�VWNL
SLHUZRWQHM L ]D]QDF]DP\ M� QD Z\NUHVLH�

-H¡HOL U]HF]\ZL�FLH E\�D RQD Z\WZRU]RQD Z F]Ì�FL
REVHUZRZDQ\FK SU]\SDGNÕZ� WR QD WOH SU]\SDGNRZ\FK
NRPELQDFML GDM�F\FK UR]PDLWH PDV\ SRMDZL VLÌ uSLNv
Z PLHMVFX PDV\ SRV]XNLZDQHM F]�VWNL�

&]�VWNL�NUÕWNR¡\FLRZH



5HNRQVWUXNFMD�]GDU]HQLD



5HNRQVWUXNFMD�]GDU]HQLD
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if M
H
 is in the range 80 – 140 GeV.  

The high performance PbWO
4
 crystal 

electromagnetic calorimeter in CMS 
has been optimized for this search.  
The γγ  mass resolution at  Mγγ ~ 100 
GeV is better than 1%, resulting in a 
S/B of ≈1/20 
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In the M
H
 range 130 - 700 GeV the most 

promising channel is H0 → ZZ*→ 2,+  2,–
 

or H0 → ZZ → 2,+  2,– . The detection 
relies on the excellent performance of the
muon chambers, the tracker and the 
electromagnetic calorimeter.  
For  M

H
 ≤ 170 GeV a mass resolution of 

~1 GeV should be achieved with the 
combination of the 4 Tesla magnetic field
and the high resolution of the crystal 
calorimeter
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3U]\SDGNX� ]� F]WHUHPD� Z\VRNR�
HQHUJHW\F]Q\PL�OHSWRQDPL��H�OXE�µ�
QLH�GD�VL
�QLH�]DXZD*\ü�

=ZáDV]F]D� SHZQD� LGHQW\ILNDFMD
PLRQyZ� ��]áRW\� NDQDá��� SR]ZDOD
QLHPDO�FDáNRZLFLH�Z\HOLPLQRZDü�WáR�

3UHF\]MD��

σ �0+a����*H9�� ���*H9�

+�→ ==�
��→���OHSWRQ\  (����0+�����*H9)
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produkty
zderzenia

jet

Proton-Proton
Protons/bunch
Beam energy 
Luminosity 

Crossing rate 

Collisions  ≈ 
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partony
(kwarki, gluony)

protony

paczki

Higgs
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particle mass (GeV)

σ rate ev/yearLHC √s=14TeV L=1034cm-2s-1
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:�FL�JX����ODW�SUDF\�/+&�]DMG]LH������]GHU]H��SS�

=DREVHUZRZDQLH����³HJ]RW\F]Q\FK´�SU]\SDGNyZ�PR*H�
VWDQRZLü�HSRNRZH�RGNU\FLH�³QRZHM�IL]\NL´�

1DOH*\�MHGQDN�XPLHü�RGV]XNDü�RZH����SU]\SDGNyZ�

Z�UyG�ZV]\VWNLFK������

6]XNDQLH�LJá\�Z�VWRJX�VLDQD"

• W\SRZD�LJáD�²���PP�

• W\SRZ\�VWyJ�VLDQD�²����P�

LJáD���VWyJ� ���������

3RV]XNLZDQLH�³QRZHM�IL]\NL´�Z�/+&�
WR�V]XNDQLH�LJá\�Z�PLOLRQLH�VWRJyZ�VLDQD�

6HOHNFMD�SU]\SDGNyZ



���QDáR*RQ\FK�]GHU]H��SS��
ZLG]LDQ\FK�SU]H]�ZHZQ
WU]Q��F]
�ü�NU]HPRZHJR�GHWHNWRUD�
PLNURSDVNRZHJR�
:�UyG�QLFK�UR]SDG�F]�VWNL�+LJJVD�QD���PLRQ\�

=QDMG(���SURVWH��ODG\�

àDPLJáyZND



=UHNRQVWUXRZDQH��ODG\�R�SW�!���*H9�

:�UyG�QLFK�GREU]H�ZLGRF]QH���PLRQ\�]�UR]SDGX�+LJJVD�

5R]ZL�]DQLH�PR*OLZH�MH�OL�]DM
WR�ü�GHWHNWRUD�a��

 →�SRZLHU]FKQLD�PLNURSDVND�a�PP�

 →�!����NDQDáyZ�RGF]\WX

5R]ZL�]DQLH�áDPLJáyZNL



GHWHNWRU O��NDQDáyZ ]DM
WR�ü SU]\SDGHN

PR]DLNRZ\ ���������� ������ ����N%

PLNURSDVNRZ\ ���������� ��� ����N%

wczesnych kaskad ������� ���� ���N%

NDORU\PHWU\ ������� ��� ���N%

PLRQRZ\ ��������� ����� ���N%

FDáNRZLWD�ZLHONR�ü�SU]\SDGNX ��0%

LHC CMS
ATLAS
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&06�D�LQQH�HNVSHU\PHQW\

6WUXPLH��GDQ\FK�NRQWUROQ\FK�&06��WHPSHUDWXUD�
QDSL
FLH� LWS��� MHVW� SRUyZQ\ZDOQ\� ]H� VWUXPLHQLHP
ZV]\VWNLFK� GDQ\FK� MHGQHJR� ]H� ZVSyáF]HVQ\FK
HNVSHU\PHQWyZ�/(3������N%�V�



Całkowity strumień danych:

40 MHz przypadków po 1 MB =

40 TB/s
(1 TetaByte = 1000 GB)

⇒ niemożliwe do zapisania na żadnym nośniku!

⇒ konieczność selekcji przypadków w czasie
rzeczywistym (on-line)

Zapis danych w CMS



1RZRF]HVQH�V\VWHP\�SDPL
FL�PDVRZHM�SR]ZDODM��
]DSLV\ZDü�a����0%�V�

6SR�UyG�a����SU]\SDGNyZ�]DREVHUZRZDQ\FK�Z�FL�JX�
ND*GHM�VHNXQG\�MHG\QLH�����PR*H�E\ü�]DSLVDQ\FK�

:\ERUX�GRNRQXMH�V\VWHP�Z\]ZDODQLD�]ZDQ\�WU\JHUHP�

75<*(5�MHVW�WR�GZXZDUWR�FLRZD�IXQNFMD

• ]DUHMHVWURZDQ\FK�GDQ\FK
• VWDQX�GHWHNWRUD
• EDGDQHM�IL]\NL

3RQLHZD*�QLH�ZV]\VWNLH�GDQH�V��QDW\FKPLDVW�GRVW
SQH

D�IXQNFMD�MHVW�VNRPSOLNRZDQD��7�. ��MHVW�REOLF]DQH

Z�NROHMQ\FK�SU]\EOL*HQLDFK�]ZDQ\FK�

VWRSQLDPL�WU\JHUD

'R�RGU]XFHQLD�SU]\SDGNX�Z\VWDUF]\�RJUDQLF]RQD�
GRNáDGQR�ü��GR�QDVW
SQHJR�VWRSQLD�SU]HFKRG]��ZL
F�
W\ONR�SU]\SDGNL�]�GHF\]M���]DSLVDü��

RGU]XFLü�

]DSLVDüT( )

6\VWHP�Z\]ZDODQLD��WU\JHU�
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� ]JUXEQH GDQH ] F]
�FL GHWHNWRUyZ
�F]
VWR GHG\NRZDQ\FK�

� UR]SR]QDQLH LQWHUHVXM�F\FK RELHNWyZ

�µ� H� γ� G*HW� (7
PLVV�

,,�

� GRNáDGQLHMV]H GDQH ] F]
�FL GHWHNWRUyZ

� SRPLDU LQWHUHVXM�F\FK RELHNWyZ

,,,�

� SHáQH GDQH ] ZV]\VWNLFK GHWHNWRUyZ
�GRVW
SQH� DOH QLHNRQLHF]QLH X*\WH�

� �F]
�FLRZD� UHNRQVWUXNFMD SU]\SDGNX

: /+& MX* QD ,� ]JUXEQ\ SRPLDU �S7� (7�

³.ODV\F]Q\´�XNáDG�VWRSQL�WU\JHUD

� ³KDUGZDUH´

� VSHFMDOQLH SURMHNWRZDQH SURFHVRU\
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pt  =  3.5,  4.0,  4.5,  6.0  GeV

η=0

Muon Tracks in CMS

η=2
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CMS
RPC Muon Trigger System

RPC Trigger Readout - Prototype

2 input (link) channels 
    (incl. derandomizer memory);
1 master 
    (event builder incl. buffer memory);
TTC interface;
VME and PCI interface;
tested with Punit (Bologna),
   input speed 40 MHz (no dead time),
   master speed 20 MHz;
synchronous beam tests with
    FEB and link prototype in action;
C++ (Borland)test readout 
    environment for lab and beam tests.



S. Cittolin CERN/ECP CMS-TriDas. CERN School  of Computing, Egmond aan Zee/NL.96

CMS calorimeter level-1.  Isolated electron 

41

+ Max (                )  > Threshold

Hit

/                      < 0.05

< 2 GeV

One of ( , , , )  < 2 GeV

AND

AND

AND

EM calorimeter

HAD calorimeter 

Et cut

Longitudinal cut

HAD transverse cut

EM isolation

Trigger granularity (Dh * Df)	 No.of trigger towers
ECAL :	|h| ≤ 2.1	 0.087 * 0.087	 56 * 72 = 4032
	 |h| > 2.1	 0.174 * 0.087	 as ECAL
HCAL :  	 	 as ECAL	 162

ISOLATED ELECTRON

(sliding window algorithm)

4032 cells

φ
η

ET

Electromagnetic Hadron 



 Wesley Smith, U. Wisconsin January, 1999

Receiver Card PrototypeReceiver Card Prototype

 160 MHz Prototype Card Under Test:
• VME Interface working
• Adder ASIC's functioning
• Detailed timing under study
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16 Million channels
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the interconnection between the sour
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destinations (switch to Farm Interface
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request of event filters and distributes
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EVENT FILTER.  It consists 
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+DUYH\ % 1HZPDQ� &DOLIRUQLD ,QVWLWXWH RI 7HFKQRORJ\

'LVWULEXWHG $QDO\VLV DQG 5HJLRQDO &HQWUHV LQ &06�

����� 2FWREHU ����� &(51

�VW ,QWHUQDO 5HYLHZ RI &06 6RIWZDUH DQG &RPSXWLQJ

/+&�&RPSXWLQJ��'LIIHUHQW�IURP
3UHYLRXV�([SHULPHQW�*HQHUDWLRQV
/+&�&RPSXWLQJ��/+&�&RPSXWLQJ��'LIIHUHQW'LIIHUHQW�IURP�IURP

3UHYLRXV�([SHULPHQW�*HQHUDWLRQV3UHYLRXV�([SHULPHQW�*HQHUDWLRQV

◆◆ *HRJUDSKLFDO GLVSHUVLRQ�*HRJUDSKLFDO GLVSHUVLRQ� RI SHRSOH DQG UHVRXUFHVRI SHRSOH DQG UHVRXUFHV

◆◆ &RPSOH[LW\�&RPSOH[LW\� WKH GHWHFWRU DQG WKH /+& HQYLURQPHQWWKH GHWHFWRU DQG WKH /+& HQYLURQPHQW

◆◆ 6FDOH�6FDOH� 3HWDE\WHV3HWDE\WHV SHU \HDU RI GDWDSHU \HDU RI GDWD

���� 3K\VLFLVWV

��� ,QVWLWXWHV

�� &RXQWULHV

0DMRU FKDOOHQJHV DVVRFLDWHG ZLWK0DMRU FKDOOHQJHV DVVRFLDWHG ZLWK

❒❒ &RRUGLQDWHG 8VH RI 'LVWULEXWHG FRPSXWLQJ UHVRXUFHV&RRUGLQDWHG 8VH RI 'LVWULEXWHG FRPSXWLQJ UHVRXUFHV

❒❒ 5HPRWH VRIWZDUH GHYHORSPHQW DQG SK\VLFV DQDO\VLV5HPRWH VRIWZDUH GHYHORSPHQW DQG SK\VLFV DQDO\VLV

❒❒ &RPPXQLFDWLRQ DQG FROODERUDWLRQ DW D GLVWDQFH&RPPXQLFDWLRQ DQG FROODERUDWLRQ DW D GLVWDQFH

5	'� 1HZ )RUPV RI 'LVWULEXWHG 6\VWHPV5	'� 1HZ )RUPV RI 'LVWULEXWHG 6\VWHPV
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Emerging Models of Networked Computing 
from The Grid

� Distributed Computing

� || synchronous processing

� High-Throughput Computing

� || asynchronous processing

� On-Demand Computing

� || dynamic resources

� Data-Intensive Computing

� || databases

� Collaborative Computing

� || scientists

Ian Foster and Carl Kesselman, editors, “The Grid: Blueprint for a New Computing
Infrastructure,” Morgan Kaufmann, 1999, http://www.mkp.com/grids
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