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139

625

objectives, 232
rule engines, types, 168
Business model, 124-127, 130, 132,134,136,
138, 140, 143-145, 149-152, 254
definition, 124, 145
evaluation, 143, 144
future research directions, 143
questionnaire, 126-130
functions, 124
grid-based workflow model, 149
applications, 439-440
definition, 149
planning, 322
reduction, 322, 323
scenario, 150
grid service model, 149-150
iteration/adaptation, 126
risks in, 130, 132, 134, 136, 138, 140
software as a service (SaaS), 254
value proposition, 127
Business process execution language
(BPEL), 310, 315
Business-to-business (B2B) scenario, 228,
229,232
perspectives, 228
prerequisites, 232
Business-to-consumer (B2C), perspectives,
228

Call/Put option, 45, 103-105, 108-110
holder, 103
payoff diagram, 108
types, 103, 104, 105
writer, 103
Candidate business model analysis, 123,
130-141
applications/computation, 139-141
compute resources, 131-132
flexible licensing, 136-138
hosting, 133-134
practitioners, visionary thoughts,
141-143
flexible software licensing, 142
payment/consumption models, 143
pricing, 141
service specification/quality, 141
software license reseller/broker,
134-136
Catallactic access point (CAP), 278



626

Catallactic collaborative virtual teams
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Cost-based data-intensive scheduling, 597
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space complexity, 484
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Currency policy, design, 519
CyberShake project, 572-573

Database search services (DSSs), 277

Data-centric approach, 571
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Discrete-offer approach, 243
Distributed European Infrastructure for
Supercomputing Applications
(DEISA), 153, 156
Distributed grid accounting system (DGAS),
195, 196, 200
RUDA, 196
Distributed hash table (DHT) methods,
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Federated systems, characteristics, 513
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simulation-based comparison, 490-491
time complexity, 487
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steps, 480481
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Game-theoretic job allocation system,
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457-458
cooperative game, 454457
execution problems, 461
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game theory, 452
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factors, 458
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load-balancing problem, 457
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research and development, 470
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selfish grids machines, 459-468
game-theoretic scheduling strategies,
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Grid-based workflow model, 149, 150, 154
characteristic, 149
monetary value, 154
utility, 154
Grid brokering system, 21, 398
goals, 21
Grid business model, 123, 149-152. See also
Business models
background, 124
evaluation, 123
grid-based workflow model, 149-150
principles, 123
Gridbus project, 169, 590, 618, 620
broker, 571, 593, 595
middleware, layered view, 591
software stack, 591, 592
software technologies, 590
Grid computing approach, 4-6, 8, 17, 22, 29,
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execution, 325-327, 330, 429
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Innovation fulcrum, 242
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formulation, 502
atomic bid, 501, 502
buyers bid, 287
design, 500
winner determination, 502-505
Multiattribute utility theory (MAUT), 75
Multicriteria decisionmaking (MCDM)
mechanisms, 325
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Multidomain grid systems, 20
gridbus brokers, 20
Nimrod/G, 20
Multigrained quality of service (QoS),
bid-broker approaches, 411-414
Multiinstitutional production-scale grid
infrastructure, 601
TeraGrid facility, 601
Myerson—Satterthwaite theorem, 507

Nash bargaining solution, 456, 457
Nash equilibrium, 41, 452, 453,
465, 466

assumptions, 41

strategy, 465

utility, 466

values, 467
National Grid Service (NGS), 206

National research grid initiative (NAREGI),
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Negotiation process, 78-84, 156, 157, 244,
274
expected utility/risk, 81
goals, 78

human-to-human, 79, 85
incentive-compatible, 80
information, 156
losses/penalties, 83
protocol, SLA-based, 615
strategy, goal, 79
transaction cost, 244
.NET-based enterprise grid framework,
592
.NET-based service-oriented platform, 602
Network of favors, 358, 359, 365
assumptions, 360-361
incentive mechanism implementation,
365
policies, 363-364
consequences, 364-365
Poslnt prioritization policy, 361, 362
PosInt selection policy, 361
positive interactions, 361
Nimbus, 171
Nimrod/G grid resource broker, 371, 380,
384, 386, 571
agents, 379-380
application-level scheduler, 382
architecture, 375-376
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budget-based scheduling, 372

components of, 376, 384

cost-time optimization, 382, 392

discrete-event simulation tools, GridSim,
386

dispatcher/actuators, 379, 390

economics models, use, 371, 372

goals/objectives, 373

grid services, role of, 384-385

implementation issues/technologies used,
384-385

job execution, 392

scheduler, 379

services/end users, 373-375

soft-deadline, 372

spreadsheet processing, 377

task-farming engine (TFE), 373, 378-379

Nimrod/G project, 10, 373

clients, 376-377
customized end-user applications,
376-377
feature of, 376
monitoring and steering client snapshot,
376
parameter sweep applications, creation
of, 376
execution, 377
languages, 385
runtime machinery, 378
grid services, interaction, 378
environment, work flow, 378
tools, 374, 385
domain experts, 374
end users benefit, 374
GridSim, 375
problem-solving environments
developers, 374
scheduling researchers, 375

Nimrod/G system, 375

architecture of, 375
grid middleware systems, 375
Globus, 375
Legion, 375
job management services, 377
monitoring, 376, 385
parameter sweep processing, 392
simulated test queues, scheduling
evaluation, 386-389
task-farming engine, 378
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n-Phase negotiation protocol, 221
Numerical aerodynamic simulation (NAS),
467

Obligation services, 575
Offer validity period, 251, 253
service provider types, 251-253
utilization, 253
Off-peak time scheduling, 393
jobs execution/queued, 393
resources, 394
On-demand services assembly, 16
Open Grid Forum (OGF), 10, 203
resource usage service, 204-205
usage record, 203-204
Open grid service infrastructure (OGSI)
specification, 10
Open grid services architecture (OGSA), 170,
571
basic execution service, 264
Open Science Grid (OSG), 203, 205
accounting tool, 205
Opportunistic load balancing (OLB)
algorithms, 487, 490
Opportunity cost (OC) factor, 415, 416, 419,
420
revenue improvement, 418
Optimal strategy values, 467
Optimization agent, 174
Optimization problem, Lagrange multipliers,
483
Organization for Advancement of Structured
Information Standards (OASIS), 10
OurGrid system, 365-366
middleware, 367
software, 366
Outcome-based pricing, 70, 71, 77
characteristics, 71
tenet, 77
Overprovisioning, 110

Pairwise reciprocation mechanism, 359
Parameter sweep application (PSA), 392,467
Pareto efficiency, 32
Pareto-optimal solution, 456

definition of, 456

vector, 456
Payload variables (PVs), 322
Payment model, 128, 129, 143
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Payoff function, 452
diagrams, 108
Payoft price, 45
Pay-per-use licensing models, 139, 142
floating licenses, 142
software as a service (SaaS), 142
Peer-to-peer grids system, 43, 91, 92, 359,
360, 364, 367, 620
attributes, 91
coordination/cooperation space, 614
market system, 619
network, 12, 456, 590
commercial computational grid
infrastructure, 12
types, 360
Penetrating pricing, 101
Perl scripting language, 385
Pilot jobs, 208
Planet Lab Central (PLC), 521
Sliver machine, 521
PlanetLab research network, 514, 521-526,
536
machines, distribution, 521-526, 536
organization, 525
users, 521, 525, 526
community, 526
scenario for, 521
Pleiades system, 92, 96, 99, 103
architecture, conceptual organization, 97
market authority, components, 99
service provider, 103
Plug-in auction protocol, 575
Polynomial auction protocol, 551, 560
steps, 551
vs. time, 561
Posted-price market model, 286, 287, 288,
294, 296, 300
PostgreSQL database system, 385
Preemptive service model, 62
greedy-like allocation scheme, 62
Prepaid models, 129
Price-at-risk methodology, 73
Price determination algorithm, 162
Price function model, 70-73, 78, 73, 112
expressive power, 72
linear, 112
setting prices, 72
sublinear/superlinear, 112
what-if prices, 72
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Price model, see Price function model
Price negotiation process, 158
fuzzy logic architecture, 158
Prices, 128, 131, 133, 135, 137, 139
setting of, 128, 131, 133, 135, 137, 139
skimming, 101
Pricing mechanisms, 607, 609-611
algorithm, 294, 304
oversupply/undersupply case, 304
dynamics, 350
function, 111-113, 609
layered model, 190
product-line pricing, 102
strategies, 101, 102
types, 609
Pricing strategy, 117
encourage/discourage linear (EDL), 117
encourage/discourage nonlinear (EDN),
117
Prisoner’s dilemma game, 453
payoff matrix of, 453
Privacy-Preserving Auction Protocols, 562,
566
implementation techniques, 562
taxonomy, 544
Private value model, 55
Probabilistic seismic hazard analysis (PSHA)
maps, 573
calculation, 573
Probability density function (pdf), 106
Probability of failure (PoF), 153, 336, 342,
343, 345
price-penalty matrix, 348
Producer surplus, 31
Production rule system, Drools, 168
Profit-sharing policy, 520, 529
fixed-rate savings tax, 520
Program calc, parameter, 392
Proportional-share resource allocation
policy, 522
Proprietary programming models, 20
Provider-broker-consumer models, 116

QoS-aware grid workflows, 310, 316, 317,
326
Amadeus environment, 310, 312-315, 326
architecture of, 314
components, 313, 326
feature of, 310
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lifecycle, 313
preliminaries, 312-314
annotation strategies, 320-322
concrete workflow, 318
element, 316, 329
execution, experimental results, 326-328
global constraints, annotation, 321
hierarchical workflow specification, 321
language, 315
location affinity, specification of, 317-320
negotiation process, 323-324
optimization strategy, 322
dynamic optimization, 325
static optimization, 324325
practitioners, visionary thoughts, 328-330
reduction, 322-323
research and development, 330-331
scheduling, 431
budget-constrained scheduling,
436438
deadline-constrained scheduling,
432436
parallel tasks, ranking strategy, 438—439
performance estimation, 431432
problem, 431
structure of, 316
Teuta, 314, 320, 329
XML-based specification, 315-317
QoS for parallel job scheduling (QoPS)
scheme, 404, 409
admission control mechanism, 409
algorithm, 408410
aspects, 404
Quality of experience (QoE), 141, 230
Quality of service (QoS), 6, 55,91, 100, 110,
131, 132, 141, 221, 231, 233, 285,
296, 373, 570, 578
aspects, 8
constraints, 315, 324
geographic affinity, 319
global constraints, 315
grid site affinity, 318
local constraints, 315
location affinity, 319
organization affinity, 318
tradeoffs, 296
variables, 317
guarantees, 127, 131
integer programming (IP) method, 324
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Quality of service (QoS) (Continued)
market-based resource allocation, 285
negotiation, 316
performance/economy, 329
policy documents, 291
properties, 293
requirements, 229
resource management, 374
security/law, 329
service-level agreement (SLA), 6,216,431
Vienna grid environment (VGE), 310
virtual organization (VO), 319
While loop, 314

Query job service, goal, 279

Random coefficients, 552
Random function, 548
Random walk, see Lognormal random walk
Rationality, definition, 40, 41
Real-time algorithm, 406, 407
modifications, 406
Real-world scientific workflow applications,
4717, 478, 488
ASTRO/WIEN2k, 477, 488
Registry, 312, 600
deployment, 327
Reliability estimation, approaches, 346
Remote procedure call (RPC) system,
grid-based, 10
Reputation-based incentive mechanisms, 359
Request-processing service, 75
job execution service, 75
web service, 75
Research systems, 14, 17
application domains, 20
economic models, use, 17
QoS-based resource, 14
testbeds, 12
Condor pool, 12
SETI@Home, 12
TeraGrid, 12
Reservation service, 571, 577, 579, 582,
604-606
Resource allocation mechanisms, 49, 272,
500, 513, 515, 615
Bellagio, 521-526
decentralization issues, 49
design goal, 51, 513
economic approaches, 516-518
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experiences, 530-535
grid services markets contributions, 52
job utility functions, 516
market models, 53, 272-277
dynamic pricing, 273-274
participants, 50
penalties and rewards, 275-277
SLA negotiation strategies, 274-275
matrix, 482, 483
Mirage, 526-530
ownership decentralization, 49, 59-63
grid—market auction design, 60-61
market efficiency supporting
infrastructure, 63
resource manager’s allocation strategy,
62-63
spatial decentralization, 54
agent model, 55
simulation model/experiments, 58
WS-auction design, 55
system design, 518-521
currency, 519
system architecture, 518
two auction-based environments, 513
design/experience, 513
Resource Allocation Policy, 522
Resource consumers, utility model, 10, 13, 20
needs of, 11
Resource cost database, 391, 392
Resource discovery service, 518, 528
Resource lookup query (RLQ), 612
interarrival delay, 617, 618
Resource management systems (RMSs), 19,
20, 265, 342, 495
computational economy based, 18—-19
state-of-the-art systems, 495
Resource Negotiation Protocol, steps, 116
Resource owners, 10, 13, 14, 20, 21
needs, 11
price generation schemes, 14
Resource provider(s), 94, 99, 272, 274, 340,
542, 603, 609
local system configuration, 99
objective, 272, 274
security for, 94
Resource producers, see Resource owners
Resource selection service (RSS), 269
Resources reservation, 270-272
increasing reliability, 270
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objective, 270
orchestration/coallocation, 271
SLAs renegotiation, 270
usage, planning, 270
Resource update query (RUQ), 612, 617
Resource usage service (RUS), working
group, 204
Resource users, see Resource consumers
Resource virtualization process, 97
Return on investment (ROI), 131
Revelation mechanisms, 36
Revenue, 38,61,100,111,116,117,139, 144,
276, 294, 372, 411, 413, 415, 416,
418-420, 423, 610, 611, 618
Risk, 81, 85, 339
assessment, modeling tools, 338
aversion, 82, 83
decision support parameter, 339
manifestations, 81
module, 345
risk assessor, 342, 343, 345
workflow assessor, 345
related behavior, 83
seeking agent, 82
workflow mapping, 336
Risk management (RM) process, 85,
338,619
definition, 338
modeling tools, 338
steps, 619
Rollback interval, 420
Rollback window, 419, 420
impact, 419, 420
size, 420

San Diego Supercomputing Center (SDSC),
516, 606
Scheduling algorithm, 381-383, 386, 394,
597
budgets, 387, 388
comparison, 410411
conservative time optimization, 383, 388
cost optimization, 383, 387, 394, 410
grid, behavior of, 387
Scheduling system, 12, 446, 516
balanced/unbalanced-structure
application, 446
budget-constrained workflow, 447
execution, comparison of, 447
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need for, 12
overhead, 446
Sealed-bid auction, 287, 454
second-price, 454
Secure Sockets Layer (SSL) Protocol, 529
Self-managing systems, 68, 85, 359
flock of condors, 359
guiding principle, 85
Sensor-network testbed, users, 527
Sequential cooperative game, 483
termination condition, 483
Service-based computing, 89, 90, 101
economy, 89, 92
infrastructure, 90
markets, applicability, 101
Service-based distributed system, 92
Service description terms (SDTs), 268
Service discovery process, 231
Service-level agreements (SLAs), 22, 68-70,
75,80,82,83,147,151,215,216,222,
227, 238-240, 242, 245, 246, 248,
250, 261, 262, 265, 266, 271, 274,
275, 335-337, 339, 348, 578, 615
action manager, 240
allocation, 5
business tool, 239
challenges, 233
characteristics, 240-241
discovery, 219
future research directions, 231-233
grid client interaction, 266
job scheduling approach, advantages, 615
legal implications, 227
legal validity, 222
lifecycle, 216-226, 234, 262
implications, 217
negotiation, 219-222
phases of, 217, 219, 262-265
puzzle format, 218
multiagent system, monitoring/
negotiation, 232
negotiation process, 78, 155-156, 221,
271-272, 274-275, 340, 348
practitioners, visionary thoughts, 227-231
properties, 262
protocols, WS-agreement, 497
QoS requirements, 22
risk-aware architecture, 339-347
role, 238-241
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Service-level agreements
selection strategies, 22
services, 218, 223, 224, 226, 238-241,

246, 248
architectures, 246
assessment, 223
corrective action, 223-226
decommission, 226
development, 218
evaluation, 224
execution, 223
monitoring, 223
providers, category, 248
provisioning/deployment,
222-223
termination, 226
simulation analysis, 250-252
template, 218, 219, 269, 270, 349
use, 215, 231
web services agreement specification,
68—69
workflow, 147, 150, 156, 160
broker service, 156
entities, 150
grid business models, 147
levels, 160
membership function, 160
Service-level agreement-based resource
management, 254, 261, 265-268
allocation architecture, 261, 266-268
middleware layer, 267
service layer, 267
stakeholders and services, 266-267
web services agreement, 268
challenges, 245-247
Service-level indicators (SLIs), 69
Service-level objectives (SLOs), 69, 70, 151,
262, 263
violation, 69

Service offering, costs of, 127

Service-oriented system, 92
architecture, 144, 237
computing economy, 118
infrastructure, 237
resource virtualization based,

92-100, 118
security/trust management, 94
self-organization, 93
virtual organizations, 93
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Service provider(s), 67,71,72,76,77, 80, 81,
83,84,96,98,110,111, 134,140,152,
218, 230
amount of resources, 110
aspects, 152
categories, 77
future research directions, 84
operating principle, 250
organization, 96, 230
pricing function, structure, 72
profile parameters, 249
utility function, 77
Shamir’s algorithm, 550
Simple Object Access Protocol (SOAP),
messages, 204
Single-program multiple-data (SPMD)
model, 381
Slack-based (SB) algorithm, 405
backfilling algorithm, 405
Slack factor (SF),variation, 414
Sliding-window-based allocation
mechanism, use of, 515
Smale’s method, 44
Social surplus, 31
Software as a service (SaaS), 142, 237, 254,
256
licensing pattern, 144
Software systems, 50, 90, 244
evolution, 50
Solaris workstation, 390
Southern California earthquake center
(SCEC), 572
Space-shared systems, 515
batch scheduling, 515
Spatial model of interaction (SMI) concept,
170, 171
Spawn, market-based system, 169
Standard Globus services, 576
GRAM/MDS, 576
Standard Performance Evaluation
Corporation (SPEC), 201
Standard virtual machine (SVM), 96, 98100,
102
guest partitions (GPs), 98
Stock Exchange model
prices/bids, 288
storage exchange, 288
Storage accounting for grid environments
(SAGE) project, 207
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Storage @desk (SD), 286, 288-293, 296, 306
architecture, 289-290
ISCSI servers, 289
machine counts, 299
QoS model, 290-292
research and development, 306
storage scavenging system, 296
virtual storage grid, 286

Storage grid, 286, 306
research and development, 306
storage resource allocation, 306
study, 306

Storage market model, 292-298
assumptions, 293
budget-based system, 293
posted-price market, 293
storage consumers, 294-296

resource allocation process, 295
volume controllers, 294

storage providers, 294
storage resource pricing, 296-298
virtual volumes, 293-294

Storage resources, accounting, 206-207

Strain green tensor (SGT), 573
generation stages, 573

Suffrage algorithm, 488, 491

Target-oriented decisions analysis, 85
Target systems, 358
Task-farming engine (TFE), 376, 378
Task partition graph, 434
Tatonnement method, 273-274
Time-cost factor, 244
Time optimization performance
measurement, average normalized time
(ANT), 447
Time optimization scheduling, 395, 398
algorithm, 383
local/remote resources, 395-399
resource selection, 398
Time-remaining period, 159, 161, 163, 164
discount factor, 164
effect, 161
levels, 159
membership function, 159
user discount factor, 161
Time-shared systems, 515
natural resource allocation scheme, 515
Tolerance factor, impact of, 412
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Tower of Babel, 229, 230, 231
Trade, 287, 372
currency, 372
Traditional scheduling policy, 531
FCFS, 531
proportional-share schedulers, 531
Transmission Control Protocol/Internet
Protocol (TCP/IP), 289
Trust, 338
behavior trust, 338
definition, 338
identity trust, 338
TrustCoM framework, 339
TrustCoM project, 222
Trustworthy resource auctions, 542
requirements for, 542
Truth-revealing mechanism, auctions, 454
Tutte polynomial, 572
graph theory, 572
Tycoon, goal, 68, 169

UML extension, 320
Uniform Computer Information Transaction
Act (UCITA), 227
Uniform Electronic Transaction Act (UETA),
227
United Nations Commission on International
Trade Law (UNCITRAL), 227, 228
UNIX workstation, 327
Urgent—-normal jobs, 422, 423
revenue improvement, 422, 423
Usability, definition, 181
Usage metering
definition, 193
frequencies, 193
US Environmental Protection Agency, 131
User-based validation, 180-183
population distribution, 181
User interface (UI) tools, 292
User tolerance, impact, 411-413
Utility, 73-78, 85, 516
client perspective, 75, 77
expected, 81, 82
function, 64, 67, 73-76, 113, 114, 117
fixed-utility providers, 64
mutual exploration, 79
sigmoid curve, 113, 114
variable-utility providers, 64
negotiation, 67
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Utility (Continued)
prices, 67
service provider perspective, 76, 77
supply models, 143
use, 85
Utility computing models, 4, 21, 22,427,573
adoption, 21, 22
financial risk management factors, 22
service provisioning model, 4, 427
wholesale markets, 573
Utility grids, 16, 427
vs. community grids, 428
deadline optimization algorithms, 440
execution cost/time, 443
greedy cost/time, 440
heterogeneous earliest finish time (HEFT),
429
parallel tasks, ranking strategy, strategies,
438-439
performance evaluation, 441-448
budget-constrained heuristics, 444445
cost optimization within set deadline,
443-444
experimental setup, 441-442
ranking strategy, impact, 45-48
results, 442448
price bandwidth, 442
scheduling algorithms, 430
selfish behavior, 462
service providers, 428
charge, 428, 430
reservation, 428
service level agreements (SLA)
negotiation, 348, 428
task executing, price, 442
transmission bandwidth, 442
workflows, 427, 439-440
applications, 439-440
scheduling heuristics, 429—432,
438-441, 448
task partition, 433
Utility theory, 67, 85
hidden assumptions, 67
use, 67

Value-added services, 189
Value-aware QoPS (VQoPS), 415, 416, 418,
420, 423
algorithm flowchart, 417
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Verifiable auction protocols, 562-566
bid vector validity, 564
homomorphic combinatorial auction, 565
protocol, execution steps, 565
set of bids, 564
zero-knowledge proofs, 562
Verifiable proxy oblivious transfer (VPOT)
protocol, 547
Verifiable secure generalized Vickery auction
(vSGVA), 577
Verification process, operations, 563
Vickrey auction mechanism, 36, 37
Vickrey—Clarke—-Groves (VCG) model, 52,
62, 505
Video-on-demand, 92
Virtual currency policy, 514, 519, 520
principles, 519
Virtual machines (VMs), 96
first-level virtual machine (FLVM), 96, 100
hierarchy, 96
second-level virtual machines (SLVMs),
96
standard virtual machines (SVMs), 102
third-level virtual machine (TLVM), 100
Virtual money, 39
Virtual organization (VO), 5, 6, 93-95, 110,
171, 188,229,569, 570,575, 586,599
average matching level, 95
benefits, 94
formation, 5, 110
grid architecture, economic principles, 6
incentives/rewards/penalties, 95
management system, 5, 586
market authority, 94
members lifecycle, 580
job submission, 582
membership service, 570, 579
registration phase, 580
resource allocation, 581
resources
availability, 6
sharing, 94
virtualization, 95
structure of, 570
Volatility, 16, 45, 46, 105, 106

Web service, 576
auction, 63
information, 58
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mechanism, 52, 56, 62
performance, 58
consumers, 54
contract service, 577
market, 56
obligation services, 577
participation services, 577
providers, 54, 90
schema, 232
technologies, 311, 600
Simple Object Access Protocol (SOAP),
600
XML, 600
tools, 459
trusted core services, 576
Web service-cooperative awareness
management, 170, 177
design principles, 170
key concepts, 177
management
application, 177-180
architecture, 173-174
areas, 174-177
self-configuration, 175-176
self-awareness, 175
self-deployment of services, 175
self-healing, 176
self-optimization, 176
self-parameter configuration, 175-176
Web service level agreement (WSLA), 216,
232,314
language specification, 241, 337
negotiation, 231
objective of, 216
specification, elements, 337
template, 277
Web services agreement specification
(WSAS), 173, 216, 268, 268
Open Grid Forum (OGF), 268
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Web services resource framework (WSRF),
10, 341
interface, 342
resource, 584
WEF negotiation process, 323
WIEN2k program package, 478
WiFi networks, 470
Wireless access point (WAP), 458
Workflow management coalition (WfMC),
149
Work queue (WQ), 488
World Wide Grid (WWG), 372, 385,
389, 397
computational resources, 391-392
cost optimization scheduling, 389
competitive commodity market
economy, 391
parameter sweep application (PSA),
392
resources, Australian peak, 391
scheduling experiments, 389-399
testbed resources, 389-391, 397
experiment, 391
condor systems, 390
Globus system, 390
Legion system, 390
Linux cluster, 390
scheduling experiments/job execution/
costing, 397
subset of resources, 397
time optimization scheduling, 389
Worldwide Large Hadron Collider computing
grid, 202
World Wide Web, 89, 93
World Wide Web Consortium, 10

Yield management challenges, 243-245

Zero-sum calculation, 104






