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Amendment [1190]. America
[242, 1354, 248, 1357, 253, 250, 1344, 1353,
1356, 1360, 1345, 243, 255, 256, 1352, 1361,
251, 244, 257, 245, 1343, 1359, 1348, 1358,
247, 246, 249, 1346, 1351, 1349, 252, 1347,
1350, 254, 1355]. American [251, 1349].
amid [576]. among [893]. Analogy [1190].
Analysis [89, 938, 1066, 1050, 1176, 980,
491, 642, 279, 206, 877, 666, 624, 620, 643].
Analytics [1044, 1170, 1175, 1060, 781, 669].
Analyzing [225, 226]. Angel [401]. Anger
[1292]. animating [125]. annual [426].
Anomaly [91]. Answer [94]. Answers
[1255, 762]. Anthropomorphism [1223].
anti [329]. anti-patterns [329]. antifraud
[25]. Antikythera [93]. antitrust [108].
Any [1355, 50]. Anymore [73]. anyone
[28]. anytime [701]. Anywhere
[1175, 701, 370]. Aotearoa [1058]. Apart
[1294]. apes [810]. app [855, 613]. Apple
[613, 768]. Application [465, 919].
Application-Centric [919]. Applications
[1352, 1023, 1351, 1349, 1350, 336, 12, 445,
164, 265, 332]. Applied [832]. Applying



3

[852, 569, 674]. Approach [1364, 1057, 868,
171, 116, 246, 666, 483, 176, 158]. Arab
[380, 384, 390, 381, 393, 394, 376, 386, 379,
391, 378, 377, 383, 387, 385, 389, 380, 392,
382, 388]. ArabHCI [385]. Arabs [394].
architectural [675]. Architecture
[1360, 305, 876, 310, 449]. Architectures
[905, 674]. Archive [1164]. Argentina
[1356, 255, 1350]. arise [316]. Army [1368].
Arrival [940]. Art
[1287, 898, 36, 111, 507, 504]. Article [1231].
Articles
[942, 984, 962, 983, 964, 1026, 1027, 1028,
941, 1050, 982, 1049, 943, 944, 963, 1029].
Artificial [731, 617, 1336, 1020, 1045, 721,
1077, 635, 1339, 970, 71, 974, 1217, 1104, 47,
886, 610, 705, 233, 775, 380, 558, 154]. Asia
[89, 85, 78, 1070]. Asiacrypt [87]. Asian
[1069]. ASIC [163, 164]. aspirations [712].
Assessing [840, 550, 321, 524]. Assessment
[1322, 1350, 566]. Assistance [1386, 858].
Assistants [75]. Assisted [1075]. Assisting
[1361]. Assistive [1068, 860]. association
[763]. Assumptions [1251]. Atlas [812].
attackers [751]. Attacks
[982, 211, 162, 603, 445]. Attain [1335].
Attaining [142]. auctions [496, 497].
Auditing [922, 923]. augment [412].
augmentation [454]. augmented [587].
AuraRing [845]. Australia [86, 83].
authentication [279]. authorship
[150, 357]. autism [648, 649, 128].
Autocorrect [1211]. Autoethnography
[1093]. Automata [420]. automate [217].
Automated [1134, 75]. Automatic
[1357, 1350, 898]. automatically [265].
Automating [101, 671, 38]. automation
[575, 101, 690, 7, 744]. Autonomous
[1111, 383, 194, 982, 639]. Autonomy
[1296]. Avalanches [195]. Aversion [435].
Aviation [1321, 194]. avoided [662].
avoiding [759]. Awakening [364]. Award
[1338]. awards [426, 630]. Aware
[1067, 264]. Awareness [1263]. awry [112].

AZERTY [328].

B.S. [863]. Back
[511, 1294, 866, 560, 859, 232]. Backbone
[1090, 1091]. Backend [1001]. Backup
[1275]. backward [851]. bad [8]. bail [803].
bail-bond [803]. baked [314]. bakery [819].
Balance [1187, 312]. Balanced [1284].
Balancing [1030, 734, 735]. balloon [664].
balloons [664]. balls [210]. Bank [960]. bar
[144]. Barbershop [1125]. barrier [45].
base [341]. baseboard [32]. Based
[1069, 1328, 1270, 1271, 1269, 1325, 789, 921,
243, 876, 621, 311, 352, 449, 493, 598]. basics
[429]. Basing [1008]. basket [815]. Battery
[416, 456]. battery-free [456]. Batteryless
[1247]. Battle [1235]. BBC [56]. Be
[1017, 1241, 1317, 1336, 1211, 1324, 1083,
1284, 582, 414, 174, 344, 790, 240, 300, 115].
beacons [244]. Bear [1124]. Beating [711].
Beautiful [945]. beauty [553]. become
[419]. becomes [595]. Becoming
[200, 638, 1369]. Begin [1255]. Begins [905].
Behavior [1334, 618, 653]. Behold [425].
Being [1146, 585]. belief [881].
believability [434]. Bell [1320, 327].
belongs [179]. below [53]. benchmark
[898]. benchmarking [899]. beneath [897].
Benefit [1217, 569]. Best
[969, 582, 367, 155, 413]. Better
[479, 1013, 495, 582, 405]. between
[1293, 1187, 730, 1007, 1114]. Beyond
[1130, 1309, 1190, 1271, 1358, 1050, 113,
1371, 1321, 1110, 461, 1131]. Bias
[922, 1188, 1260, 1029, 444, 707]. Biased
[923]. Biases [1348, 489, 708, 344].
bibliometric [116]. Big
[390, 393, 872, 394, 703, 253, 871, 860, 869,
864, 572, 866, 386, 255, 256, 391, 251, 571,
387, 1054, 1056, 257, 1055, 699, 874, 700,
701, 389, 873, 698, 392, 1053, 252, 861, 863,
388, 1193, 569, 570, 254, 568, 702, 807, 596,
169, 21, 483, 517, 608, 844]. biggest [594].
bimodal [19]. Binary [89, 1081]. Bio



4

[1312]. Bio-Inspired [1312].
Biocomputation [1309]. Bioinformatics
[1050]. Biological [1312, 333]. Biologist
[903]. biology [731]. Biomedical
[391, 1119]. BioScript [334]. birthdays
[341]. bit [56]. Black [938, 371, 790].
BLeak [265, 264]. blind [784]. Bloated
[1027]. block [767]. Blockchain
[572, 1023, 1063, 1064, 13, 1316, 160, 820].
blockchains [320]. BLOG
[366, 1097, 1334, 1275, 1162, 678, 850, 1254,
1233, 1370, 1296, 1118, 1141, 3, 232, 550,
1038, 1207, 1183, 1369, 1316]. Blood
[1181, 499, 849]. blooming [389]. Body
[1069]. Boeing [295]. Bolster [1121]. bond
[803]. book [105]. Boom [1213, 809].
boosted [447]. Boosting [1159]. boot [52].
borders [617]. bot [224]. Both [1262].
Bother [1207]. Bots [1017]. Bottleneck
[944]. Bouncing [210]. Boundary [1333].
Bounded [95, 422]. Bounds [1226, 228].
box [790]. BPC [1322]. Brain [983, 766].
Brand [857]. brave [641]. Brazil
[1353, 1358, 252]. Breakfast [1154].
Breaking [1021]. Breakthrough [1098].
Bridges [1060]. Bridging [1227, 394, 486].
Bringing [866, 337, 232]. Broad
[1341, 336, 697]. broadband [670]. broaden
[273]. Broadening [273, 1327, 371, 171, 532].
Broken [172]. Brooks [908]. Buffer [1027].
Buffer-Bloated [1027]. bug [491]. bug-free
[491]. Build [1294, 155, 819, 502, 562].
Building [1061, 378, 377, 765, 889, 936,
1288, 861, 375, 183]. Built [989, 543].
built-in [543]. Burrows [756]. Bursting
[664]. Buses [986]. Business [1147, 1379,
990, 976, 591, 320, 8, 536, 483, 151, 238, 769].
Bust [1213]. Butterfly [1313]. Buy [1136].
BWT [755]. Byte [947, 1229, 967, 1116,
1034, 1180, 1314, 1252, 1094, 1160, 1387,
1292, 1009, 1366, 987, 924, 1039, 1139, 1332,
1272, 1205, 287, 580, 207, 364, 500, 652, 736,
880, 278, 142, 39, 186, 266, 337, 605, 525, 450,
825, 900, 759, 676, 803, 425, 20, 104, 229, 61,

165, 401, 547, 312, 475, 711, 846, 782, 629].

C [491, 33, 1270]. CACM
[366, 1097, 1334, 1275, 1162, 678, 850, 1254,
1233, 760, 1370, 1296, 1118, 1141, 3, 232,
550, 1038, 1207, 1183, 1369, 1316]. CAD
[538]. Cake [95]. California [347]. Call
[154, 661, 514]. CALM [202]. Came
[1140, 427]. Cameras [1177]. Camille [585].
Campaigns [1353]. Can [1090, 1017, 1241,
888, 1336, 43, 679, 1116, 931, 344, 979, 1009,
1277, 1107, 1046, 799, 509, 351, 161, 97, 300].
canonization [422]. can’t [718, 115].
Capable [1078]. CAPE [321]. caps [789].
Capturing [78]. car [307]. Carbon
[1077, 313, 243, 51, 41]. Card [846]. care
[748]. Career [290, 848, 1036, 452, 1368, 989,
404, 549, 1232, 715, 340, 950, 1096, 230, 654,
1294, 608, 502, 805, 1182, 903]. Cargo
[1108]. Caribbean [254]. Carolina [180].
Cars [982, 680]. Case
[1155, 1346, 651, 378, 377, 240, 252]. Cases
[1004, 1323]. cast [302]. Catalyst [968].
catastrophic [618]. catch [466, 176].
Catching [407]. Cater [1337]. causal [60].
Cellular [1309]. Center [1189]. Centered
[964, 1110, 666]. centers [873]. Central
[960, 254]. Centric [1364, 1089, 919, 34].
centricity [173]. century [730]. CEO
[581, 630]. Cerf
[22, 208, 123, 166, 267, 476, 526, 314, 583, 427,
365, 739, 631, 677, 827, 881, 1010, 1117, 1161,
1073, 926, 968, 1333, 1293, 1253, 1206, 784].
Certificates [1134]. Certification
[1111, 1123, 1358]. certifications [541]. Ch
[425]. Chain [981, 682]. chains [457].
Challenge [1000, 1058, 144, 956, 366, 826,
173, 664, 522, 768, 726]. Challenges
[1344, 1328, 1018, 1064, 1145, 1043, 754, 599,
282, 266]. Challenging [1009, 778].
Chances [1048]. Change [1160]. Changing
[806, 654, 384, 540]. channel [211].
characterizing [670]. Charles [458]. chase
[803]. Chasm [901]. Chatbots



5

[1162, 1041, 494]. ChatGPT
[1166, 1009, 1277]. CHD [598]. cheap [774].
cheating [882]. check [152]. checking [241].
chemistry [334]. chess [268, 644]. Chief
[737]. Chien [1000]. Chile [1354, 253].
chimes [104]. China [572, 563, 571, 560,
561, 566, 564, 565, 569, 570, 562, 567, 568].
Chinese [1277]. Chip [1373, 334]. chiplet
[448, 449]. chiplet-based [449]. chips
[168, 528]. Choice [957, 548, 1369]. chronic
[701]. Circuits [1226]. cities [509, 245].
Citizen [1361, 30]. citizens [153].
citizenship [724]. city [384]. Civilizations
[1168]. Clarke [345]. Clash [1168]. classes
[411]. classification [843, 842, 447]. Clear
[1037]. Clearing [1081]. Click [1332, 1095].
Click-Through [1095]. client [794].
Climate [1160, 869, 145]. clinician [352].
clinicians [701]. closer [235]. CLOSET
[1059]. Closing [1101]. Cloud [1196, 1224,
1195, 919, 692, 34, 313, 577, 441, 419].
clouds [163, 415, 164, 493]. Cloudy [943].
Clue [1267]. CMD [148]. Co
[1249, 1068, 442, 1072, 1321]. co-design
[442]. Co-Designing [1068].
Co-Developing [1249]. Co-Pilot [1321].
Coalition [294]. Cobblers [914]. Cocktails
[924]. CoCoPIE [442]. Code
[1065, 1198, 1003, 1133, 510, 616, 668].
Coder [1374]. Codes [926, 410, 309, 735].
Coding [971, 42, 260, 411, 228]. coffee
[172]. Cognitive [708, 91, 707]. cohort [23].
COI [1059]. coin [453]. cold [508].
collaborating [841]. collaboration [1, 192].
Collaborative [919]. Collusion
[439, 120, 119]. Color [784, 64, 171].
combat [888]. Combination [1132].
Combining [1271, 980]. Come [67]. comes
[317]. comfortable [499]. Coming
[1102, 464]. Commercial [923].
Commercialization [88]. Commit [134].
Committee [949]. Common
[1322, 584, 121, 233]. Commons [987, 531].
Communicate [135]. Communicating

[581]. Communication
[1137, 1204, 490, 476, 527, 540].
Communications
[910, 1040, 100, 338, 737, 685].
Communicator [1146]. Communities
[1243, 404]. Community
[1304, 1281, 1074, 1340, 606, 391, 30, 738, 46,
760, 152, 517, 726, 724]. compact [250].
companies [481]. company [617, 834].
Comparing [1162]. compatibility [535].
competencies [669]. competent [894].
Competition [1126, 807]. competitions
[550]. Competitive [535]. compilation
[442]. Compiler [1365]. Compiler-Driven
[1365]. compilers [646, 33]. Complaint
[949]. complex [515]. Complexity
[1003, 1297, 1007, 342]. Comprehension
[1003]. Comprehensive [1356, 604].
compression [442, 755].
compression-compilation [442].
Computation
[757, 777, 813, 308, 306, 218, 814].
Computational
[590, 930, 1087, 793, 328, 418, 897, 754, 143].
Computations [1232]. Compute
[998, 437, 794]. Computer
[983, 1356, 1020, 1211, 1146, 1075, 1018, 914,
1310, 999, 1288, 972, 993, 1372, 1215, 1287,
903, 273, 580, 500, 181, 848, 762, 321, 23, 9,
30, 687, 257, 325, 439, 218, 116, 765, 19, 180,
594, 841, 655, 541, 110, 727, 357, 488, 636,
470, 724, 562]. Computer-Assisted [1075].
Computer-Related [1018]. Computers
[1309, 111, 24, 209, 161, 525, 883, 675, 29,
268, 138, 355]. Computing
[204, 661, 860, 461, 1327, 869, 272, 920, 288,
826, 901, 910, 1221, 1212, 1335, 1036, 932,
348, 934, 1113, 1125, 46, 1058, 1055, 989,
1276, 1232, 950, 152, 1096, 1195, 203, 1294,
1079, 556, 1349, 145, 1140, 1315, 1181, 1230,
1078, 1062, 1110, 1182, 903, 1355, 703, 248,
15, 856, 371, 583, 121, 582, 606, 179, 290, 848,
840, 256, 391, 106, 605, 452, 27, 173, 893,
444, 404, 549, 210, 715, 340, 409, 17, 230,



6

441, 654, 419, 205, 608, 502, 805, 463, 740,
688, 533, 540, 40, 98, 548, 289, 847, 723, 254].
computing-research [548, 289]. Concepts
[1154, 470]. Concurrent [921, 1345, 17].
Conference [1151, 1035]. Conferences
[1216, 74, 51, 41, 232, 548]. conferencing
[146]. Confidential [1197, 1382, 1195, 441].
configuration [733]. conflating [468].
Conflict [1200]. conflicts [217]. Confusion
[1081]. congenital [598]. Conjecture
[1378, 756]. Conjoined [1020]. connected
[533]. Connecting [394]. Connections
[1012, 1007, 337]. Connectivity
[1010, 1091]. conquer [534]. Consensus
[1063]. Conservation [1361].
Considerations [1341, 1078]. Considered
[1380]. Considering [1304, 967].
Consistency [917, 202]. Constant [309].
Constitutional [1354]. constraint [240].
Constraint-Aware [1067]. consultant
[805]. Consumers [1240, 153]. contact
[207, 236, 621]. Content [297]. contest
[828]. Context [1327, 709, 886, 710, 727].
Contextual [138]. Contextualized [247].
Continuous [1311]. Contracting [974].
Contracts [1095, 226, 225]. contribute
[463]. Contributed [942, 962, 983, 964,
1026, 1027, 941, 982, 1049, 943, 963].
contributor [594]. Control [905, 1377, 559].
controller [32]. Controlling [1118].
Convenience [953]. Convergence
[1192, 875]. conversation [667, 353, 470].
Conversational [1129]. conversions [504].
Converting [611]. Cookie [770]. cooking
[602, 601]. cooling [745]. Cooperation
[1084, 987, 1351, 1053]. Coordination [90].
cop [408]. Copilot [1025, 1246]. Copyright
[237, 660, 1323, 1239, 554]. cordless [527].
core [311]. coronavirus [192]. corporate
[494, 653]. correct [161]. Correctness
[1249, 1252, 862]. Corrigendum [1231].
Cost [1179, 1048, 308, 588, 616, 432, 598].
cost-effective [598]. Costs [90]. could
[678]. counterpoint [813, 814]. Counting

[1115, 1114, 385]. countries [687]. Courses
[932, 865]. COVID [871, 461, 123, 294, 474,
487, 621, 319, 622, 246, 269, 98]. COVID-19
[871, 461, 123, 294, 474, 487, 621, 319, 622,
246, 98]. Cracks [1]. Crash [917]. crazy
[132]. Creating [1197, 1312, 839]. creation
[595]. Creativity
[1070, 931, 1009, 1096, 351, 178]. crime
[500]. crime-solving [500]. Crisis
[1315, 181, 828, 662]. Critical
[1281, 916, 1123, 1228, 171, 239, 761, 114].
criticality [724]. Crossing [787].
crossroads [260]. Crowd [1177].
crowdfarms [797]. Crowdsensing [570].
Crowdsourcing [54, 1107]. Crowdworkers
[1285]. Crypto [906, 1097]. Crypto-NFT
[1097]. cryptocurrencies [223].
Cryptographic [977, 1032]. Cryptography
[1008, 929, 1157, 615, 332]. CS
[167, 366, 411, 101, 866, 938, 102, 291, 405,
678, 189, 412, 266, 1259, 239, 62]. CSIRO
[1057]. CSRB [892]. culprits [300]. Cult
[1108]. Cultural [78, 1349]. cultures [556].
curation [595]. Currencies [960].
Currency [1083]. Current [1167, 282, 398].
Curricula [1215, 412]. curtail [129].
custodes [827]. custodiet [827]. Cutting
[95]. CXL’s [1174]. Cyber
[978, 358, 389, 1064, 92, 959, 281, 728].
Cyber-Physical [1064, 728]. Cyberattack
[1183]. Cybercene [1378].
cyberinfrastructure [792]. Cybersecurity
[73, 296, 983, 1121, 323, 1242, 874, 79, 1048,
80, 723, 454, 831, 186]. cycle [158].

D [1076, 363]. damage [6]. Dana [791].
Dangers [1275]. Dark [25, 198, 281, 1099].
DARPA [664]. Data
[1354, 1059, 1275, 1345, 833, 1188, 1155, 946,
1317, 379, 1175, 141, 1254, 259, 640, 1089,
173, 1105, 1359, 928, 1300, 914, 1060, 1049,
70, 1377, 944, 69, 1217, 1284, 990, 591, 253,
360, 250, 575, 651, 175, 303, 696, 671, 492,
462, 126, 278, 292, 574, 478, 850, 452, 212,



7

612, 793, 877, 748, 691, 730, 889, 873, 554,
203, 689, 891, 158, 753, 472, 238, 493, 388,
669, 604, 799, 1066, 1192]. Data-Centric
[1089]. Data-centricity [173].
Data-Control [1377]. Data-Driven
[1354, 1059, 141, 575, 730]. Data-Enabled
[70]. Data-Poisoning [946]. Data61 [1057].
Database [393, 798, 185, 466]. Databases
[1344, 1248]. datacenter [163, 164].
datasets [807, 600, 670]. Datasheets [600].
date [716]. Daughter [950]. dawn [797].
day [416, 307]. DDT [121]. Dead [67, 1298].
Dear [1214]. debloating [733]. Debugging
[220, 176, 265]. decade [224]. decades
[393, 678]. Deceiving [107, 430].
Decentraland [1023]. Decentralization
[1023, 320]. Decentralized [1192, 818].
deception [751]. decide [433].
Deciphering [308]. Decision [946, 396].
declaration [217]. Declarative [619].
decline [355]. Deconstructing [819]. Deep
[467, 1244, 1055, 368, 1131, 1038, 1029, 360,
867, 821, 497, 6, 292, 616, 758, 448, 159, 842,
743, 449, 361, 1255]. Deep-Learning
[1244, 1029, 449]. deeper [743]. Deepfake
[1042]. deepfakes [6, 348]. default [326].
defenses [417]. definability [422]. defined
[602]. defining [248]. Degrades [1243].
Degree [1358, 863]. degrees [356]. Deliver
[1015, 320]. Delivering [622]. delivery
[494, 493]. Democracy [976, 153, 804].
Democratizing [920, 864]. demon [432].
Demonstrate [931]. Demystifying [156].
Departments
[101, 100, 103, 938, 144, 97, 40, 143, 98, 2,
187, 402, 548, 339, 451, 289, 501, 653, 847,
763, 804, 607, 714, 988, 902, 1035, 1095, 1140,
948, 1315, 1181, 1273, 1230]. Dependability
[15]. dependable [256]. Dependency
[1067]. Dependency/Constraint [1067].
Dependency/Constraint-Aware [1067].
Deploy [69]. Deploying [818]. Depth
[1226, 438]. Deriving [472, 471]. Describe
[1225]. Design

[1286, 1373, 952, 965, 1289, 1321, 1079, 1203,
674, 328, 442, 141, 9, 675, 545, 629, 533].
design-space [674]. Designing
[958, 1064, 1129, 643, 1068]. destroy [607].
detachment [746]. Detecting
[85, 124, 1266, 116]. Detecting/preventing
[124]. Detection
[1059, 224, 709, 539, 710, 566, 264].
Determines [1262]. Deterministic [986].
develop [31]. Developer
[958, 1307, 464, 440, 666]. Developers
[1199, 673, 1369]. Developing [1249, 83].
Development
[1004, 1061, 1154, 1325, 708, 109, 537, 388].
DevEX [1153, 1306]. Device
[1264, 1110, 499]. Device-Centered [1110].
Devices [1183, 1068, 551, 442, 363, 854, 844].
DevOps [1282, 221]. diagnosis [247].
diagnostics [795]. dialectal [394].
DIAMETRICS [899]. Diary [1214]. DIAS
[1066]. didn’t [9]. differ [896]. Difference
[1293]. Different [1162, 1273, 207, 396].
Differential [326, 462, 332]. Differentially
[1347]. difficult [673]. Digging [596].
Digital [960, 84, 1021, 739, 599, 236, 705,
1067, 304, 1318, 178, 1358, 1119, 169, 1101,
1083, 1164, 1191, 81, 252, 863, 864, 201, 208,
685, 512, 663, 316, 469, 622, 722, 502, 561].
Digitization [1275, 351]. digitized [174].
Dijkstra [341]. Dilemma [1117, 1104, 545].
Dilemmas [47]. dimension [142].
dimensional [472]. Dimensions
[1147, 976, 591, 320, 536, 483, 151, 238, 769].
diplomacy [208]. direction [122].
Directions [35]. directives [618]. Dirty
[915]. disability [722]. disassembler [485].
Disaster [1015, 689]. Discipline [1315].
disciplined [158]. Disclose [949].
Disclosure [949, 223]. discontinuum [14].
discourse [641]. Discovery [1087, 970, 952].
discreetly [269]. discrimination [614].
disease [598]. diseases [566].
Disentangling [1006]. Disinformation
[1242]. disorders [649]. disputes [315].
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Disputing [341]. disruption [682].
disruptive [537]. Distance [1176, 146].
Distilling [1100]. Distinct [1115].
Distributed
[916, 1031, 220, 202, 819, 60, 735].
distribution [601]. Diversity
[1263, 1338, 890, 870]. Divide [534].
Divided [901, 288, 606, 740]. Divides
[1101]. Division [94, 655]. Do
[994, 1304, 1200, 1230, 672, 896, 631, 121,
221, 6, 111, 348, 618]. doctoral [841]. Does
[523, 303, 940, 1032, 484, 365, 8]. dogged
[491]. Doha [384]. Domain [920, 157, 159].
Domain-Specific [920, 157, 159]. domestic
[187, 488]. done [509]. don’t [360]. Door
[1051]. doppelgängers [25]. Down
[992, 325, 429]. DP [332].
DP-cryptography [332]. Draw [1065].
Draws [1076]. Drift [1303]. drive [97].
Driven [1354, 1283, 1059, 1004, 1365, 575,
141, 58, 666, 730, 473]. Drives [953, 1153].
Driving [313, 828, 214, 383, 680, 809]. Drug
[952]. dumb [325]. dupe [25]. duplicates
[634]. durability [22]. during [461, 201, 91].
Dynamic [1291, 1111, 980, 60]. Dynamics
[444, 764]. Dyslexia [1386].

e-infrastructure [692]. E-Waste
[1235, 149]. Each [1230, 268]. ear [499].
ear-worn [499]. early [390]. earth
[408, 1255, 1066]. East [78]. Easy
[1225, 202]. eBP [499, 498]. Echoes [1152].
Economic
[591, 320, 536, 1147, 483, 151, 238, 976, 769].
Economics [1230, 160, 143]. Economy
[1296, 1088, 81, 101, 365, 889, 561].
Ecosystem
[1189, 80, 321, 251, 389, 196, 382].
Ecosystems [1307, 183]. Edge
[919, 15, 191, 310, 311, 284]. Edge-Cloud
[919]. Edit [1176]. Editing [57]. editor
[477, 41, 145, 188, 122, 231, 584, 315, 849,
655, 740, 1, 121, 338, 288, 313, 582, 426, 826,
712, 737, 606, 901, 1072, 783, 760, 21, 403,

1231, 453, 503, 1037, 927, 1295].
Editor-in-Chief [737]. Editorial
[762, 713, 738, 1190, 761]. Edmund [345].
Education [1357, 856, 484, 411, 1356, 789,
1281, 1221, 1155, 932, 1352, 321, 996, 1259,
239, 173, 46, 1359, 1358, 62, 557, 1079, 1372,
1340, 110, 636, 724, 1355, 273, 366, 864, 866,
762, 291, 609, 478, 266, 728, 741, 607].
Educational [356, 1060, 512]. Effective
[980, 598]. effectively [189]. effectiveness
[823, 645, 109]. effects [833, 668].
Efficiency [1159, 953, 978, 1284, 98].
Efficient [1055, 1276, 980, 802, 879, 801].
Effort [1054, 657]. eggs [815]. Eight [983].
Elderly [979]. Election [1274, 434, 99, 717].
Elections [1353]. electromagnetic [845].
electronic [621, 854]. Electrons [1335].
elegant [471]. Elements [1115, 698].
Elephant [1362, 933]. Elevating [1195].
ElGamal [1033]. eliminating [149].
Embedded [1097, 985, 285]. Embracing
[761]. emergency [546]. Emergent
[1334, 854]. emerging [332]. Emirates
[380]. Emissions [1224]. emoji [706].
emphasizing [454]. empirical [181].
Empower [1240]. empowered [608].
Empowering [82]. Empowers [1360].
’empty [676]. emulation [660]. Enable
[1381]. Enabled [70, 381, 452, 404].
Enablers [1191]. Enabling [340, 284, 442].
Enclaves [415]. encoding [446].
encouraging [550]. encrypted [843].
Encryption [1005]. End
[1037, 913, 186, 40]. Energy
[1055, 1224, 698, 851, 676, 879, 340].
Energy-Efficient [1055, 879].
Enforcement [83]. engage [487].
engagement [152]. engine [609]. engineer
[443, 594]. Engineering
[935, 1057, 1346, 703, 866, 555, 413, 453, 550].
Engines [1260, 899]. English [1350].
Enhance [1284, 627]. Enhancing [1191].
Enigmatic [94]. Enough [1022].
enrollment [789, 356]. enrollments [789].
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entanglement [578]. entering [694].
Enterprise [1011, 876, 12]. Entity
[182, 183]. Entrepreneurship [382].
entropy [651]. envelope [511].
Environment [1360, 1361, 1066, 729].
Environments [1357, 1311, 274]. Envy [95].
Envy-Free [95]. Epic [613]. Epigenomics
[1184]. Equality [1359, 97]. equations
[471, 472]. Equitable [1340]. Equity
[1263, 890, 321]. Era
[1221, 538, 706, 842, 793, 51]. erasure [432].
Error [905, 1022]. errors [308]. esports
[809]. Essential [941, 31]. Estimating
[243]. estimation [651, 650]. Ethical
[958, 934, 1078, 197, 556]. Ethicist [915].
Ethics [1283, 962, 1304, 1212, 630, 10, 934,
1084, 997, 1078, 661, 461, 272, 410, 348, 514,
152, 556, 486, 653, 307]. ethnicity [668].
Europe [692, 703, 686, 696, 1155, 690, 693,
697, 687, 694, 699, 700, 691, 701, 695, 698,
689, 688, 702]. European
[692, 687, 699, 700, 691, 483, 558, 702].
Evaluate [957]. Evaluating [778].
evaluation [58]. Even [618]. event [685].
Ever [951, 384, 580]. ever-changing [384].
Every [1337, 594]. Everyday
[1308, 1137, 1138]. Everyone [1355, 301].
Everything [1010, 395, 39]. Everywhere
[1175, 1355]. Evidence [1060, 19, 347]. Evil
[1191]. evolution [895, 1026]. Evolve [1254].
Evolves [969]. Examining [180]. Example
[1263]. exascale [387]. Excellence [1245].
Excessive [300]. exchange [891].
Exclusivity [782]. execute [333].
execution [162]. Executives [1171].
Exercise [1009]. EXP [1008]. Expanded
[962]. expander [309]. expanding [273].
Expectations [1167]. expected [639].
expensive [51]. experienced [662].
Experiences [1093, 1340]. experiment
[523]. experiments [754, 524]. Expert
[1161, 200]. experts [672, 669]. Explain
[1260]. Explainability [1329]. Explainable
[684, 867]. Explicative [557]. explode

[625]. Exploiting [1134, 162]. exploits
[307]. Exploration [91, 674, 649, 730].
Explorations [728]. Exploring
[762, 605, 1348, 707, 1378]. Expressing
[966]. Expressive [781, 1204]. external
[228]. Extracting [941]. extraction [898].
extreme [567]. extreme-scale [567]. Eye
[1182]. Eyelid [628, 627].

Fabrication [1068]. Fabs [1278]. face
[789, 383, 659]. Facebook [303, 632]. Faces
[918]. facial [344, 665]. Fact [343, 536].
Fact-finding [343]. factor [279]. Factoring
[1299]. Factual [1206]. Faculty
[938, 979, 893, 514]. fails [39]. failure
[295, 176]. Failures [1363]. Fair
[94, 904, 396, 459, 914]. fairly [799].
Fairness [1220, 1200, 800, 117, 396, 786].
Fake [85, 1136, 1135, 870, 119, 709, 710, 241].
Fakes [1131, 407]. Fallacy [1367]. false
[151]. Family [74]. famous [664]. FANG
[710]. fantasy [536]. Far [1173]. Farming
[1360]. Fast [1268, 1142]. Faster
[1013, 1331]. FATE [1074]. Fault
[1276, 309]. Fault-Tolerant [1276]. FDO
[1264]. Feature [1062, 100]. Features
[1154]. February [1231]. Federated
[704, 277, 1382, 691]. federation [692].
Feedback [20]. feel [167]. female [356].
Fenix [692]. fever [322]. few [664]. FHIR
[891]. Field [1137, 331]. fields [625, 626].
Fifty [623]. Fight [1120, 635]. figures [636].
Filtering [553]. filters [400]. Finance
[1334]. Finances [973, 1187, 103, 589].
financial [240]. Finding
[900, 504, 1096, 1007, 343, 576]. Findings
[949]. Finds [930]. Fine [1287]. finger [845].
fire [749]. First [1197, 1310, 1288, 1140, 338,
685, 207, 850, 1172, 1190]. first-contact
[207]. Fit [1292]. Fits [1258]. Five
[1171, 737, 258, 385]. Fix [92, 535, 113].
fix-it [113]. fixed [344]. Fixing [480].
Flatter [528]. Flexible [469, 1174]. Flight
[1025]. Flood [1370, 206, 205]. Flood-risk
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[206]. Flow [1179, 1075, 1178]. Fluid [1075].
Focus [1105]. Footprint [1077]. Forecast
[943]. Forensic [1351]. ForestEyes [1361].
forget [679]. forgetting [764]. form [446].
Formal [455, 868, 46]. Formalizing
[786, 519]. Formats [1151]. Forward
[1234, 884, 900]. fosters [564].
foundational [253]. FoundationDB
[1030, 1031]. foundations [450]. Founded
[1251]. Four [712, 932, 49, 887]. Fourier
[1142]. foxes [20]. FPGA [802, 1365].
FPGAs [794, 219]. Fragility [1045].
Fragmented [1267]. Frama [491].
Frama-C [491]. Framework
[1248, 1060, 1217, 1129, 321, 598].
frameworks [465]. Fran [213]. Frederick
[908]. Free [95, 1127, 1363, 976, 491, 456].
Free-Speech [1127]. frequent [499].
friction [891]. Friend [1301, 262]. Frontier
[1383]. frontiers [117]. fueled [290].
Fugaku [293]. fugitives [803]. Fulfillment
[1332]. Fully [1005]. Fun [1002, 549].
function [472]. Functional [966].
Functions [1007]. fungible [507]. Fusing
[1070]. Fuss [1158]. Future
[1216, 1063, 1190, 71, 381, 871, 296, 526, 288,
613, 282, 171, 507, 776, 457, 219, 198, 215,
285, 695, 517, 740, 665, 723, 769, 568].
Futures [663, 536, 858]. Fuzzer [1159].
Fuzzing [1158, 36, 1002].

G [88]. Gaining [1217, 559]. galaxy [803].
Game [1329, 540]. game-changing [540].
gamer [580]. games [578, 512].
Gamification [1147]. gap [394, 116, 249].
gas [379, 226]. GDPR [329]. geek [18].
GenAI [1072]. Gender
[1359, 357, 893, 116, 444, 668, 97]. gene [18].
General [1274, 99, 717, 355].
generalization [361]. generalized [418].
generate [882]. Generated [1266].
Generating [1295, 1134]. generation [751].
Generative
[1334, 1243, 1122, 1189, 1017, 1221, 1341, 263,

1259, 1009, 1258, 1145, 1043, 1323, 1239].
Genetics [1351]. GENis [1351].
Geometric [292]. Geschke [458]. gestures
[628, 627]. get [766]. Getting
[683, 911, 429]. giants [535]. Giga$ [1072].
GigaTons [1072]. GitHub [642, 1246].
Glimpse [1135]. Global
[890, 27, 682, 533, 508, 606, 96, 389, 392].
globe [5]. Go [851, 1128, 673, 729]. goes
[316, 112]. Gold [1205]. gone [187]. Good
[582, 988, 8, 13]. Goods [1039]. Google
[220, 1001]. Goose [803]. Gordon [1320].
Governance [1082, 663]. Governments
[1256]. GPA [789]. GPA-based [789]. GPS
[878, 1186, 879]. GPUs [1197]. Grace [549].
grad [231]. grades [19]. Gradual [1347].
graduate [187, 488]. graduates [894].
Grand [1000, 1058, 366, 826]. Graph
[1344, 1268, 261, 710, 517, 421]. graphs
[422, 359, 517, 567]. Green [1055, 280, 207].
grids [340]. Groundbreaking [1178].
Group [1208, 1093, 657]. growing
[391, 616]. Growth [1187]. guaranteeing
[519]. Guarded [1326]. guesswork [650].
Guide [1245, 372]. Guiding [31, 701].
guilds [55].

hack [366, 36]. hackcraft [580]. hackers
[373]. Half [314]. Half-baked [314].
Halfway [1169]. Handle [911]. Handles
[911]. Hands [915, 1181, 820]. handwriting
[832]. Happened [951]. happiness [594].
harbors [237]. Hard [1225, 484]. Hardness
[1008]. Hardware [1196, 157, 597, 318, 794].
Harm [1304, 468]. Harmful [1380].
Hartmanis [830]. harvest [44]. having
[882]. HCDA [418]. HCI [495, 654]. Heads
[1110]. Heads-Up [1110]. health [498, 721].
Healthcare [84, 1352, 891, 252]. heap [501].
heart [101, 733, 598]. hearts [172]. heat
[601, 432]. heats [745]. Helix [1366]. Help
[1098, 989, 825, 404, 97]. Here [673, 948].
Heritage [78, 1349]. heroes [373].
heterogeneous [583]. Hidden
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[831, 90, 636]. Hiding [1250]. Hierarchy
[921, 785]. High [966, 314, 432, 1369].
high-level [1369]. High-Performance
[966]. high-resolution [314]. Higher
[1155, 609]. highest [144]. Highlights
[1291, 1159, 1227, 1179, 1364, 922, 1033, 946,
1158, 1290, 1312, 1386, 966, 1136, 1137, 1251,
1030, 1365, 1052, 1270, 1313, 1385, 1226,
1228, 1271, 985, 986, 1115, 1331, 1032, 965,
923, 1225, 1135, 1051, 1330, 1178, 1204, 945,
1203, 1138, 1250, 1114, 1031]. him [9].
Hiring [128, 659]. Historic [1098].
Historical
[9, 298, 373, 510, 638, 1020, 1172, 1213].
history [325, 219]. hits [4]. holistic [215].
Holograms [552]. home [129].
Homomorphic [1005]. honest [414].
Hoping [969]. Hopper [549]. horizon [552].
horsemen [887]. Hot [384, 381, 692, 248,
250, 867, 868, 1059, 1065, 1061, 696, 862,
243, 690, 379, 378, 377, 383, 693, 1067, 1063,
563, 244, 1071, 697, 1066, 1069, 687, 694,
865, 1070, 245, 385, 1057, 1058, 247, 246,
1060, 691, 695, 249, 1064, 380, 870, 689, 688,
561, 566, 382, 1068, 564, 565, 562, 567, 1062].
Hours [1072]. house [749, 711]. How-To
[1193]. HPC [894, 290, 943, 196]. Human
[73, 1065, 964, 1229, 539, 1308, 1069, 1285,
1223, 666, 1080, 1053, 1284, 30, 519, 299,
659, 699, 730, 114]. Human-Centered
[964, 666]. human-computer [30].
human-in-the-loop [699].
Human-Machine [1069].
Human-or-Machine [1308].
Human-Robot [1223, 519]. Human-Scale
[73]. Human-Subjects [1285]. Humanity
[903]. humans [169, 29, 1262]. Humble
[1112]. humbly [102]. Hummingbird [879].
hunger [635]. Hunters [1333]. hXDP
[802, 801]. Hype [1006]. Hyperscalers
[1091]. Hypothesis [91].

ICT4D [1046]. idea [132]. ideal [732].
Ideas [1200, 1107]. Identifiable [1324].

identifying [868]. identity [718, 301]. if
[618]. II [1145]. IIT [863]. illuminator
[723]. Im [396]. image [57]. Images [1233].
Imaging [255]. Imagining [1387].
Immersion [745]. immersive [885].
immortal [298]. Impact
[947, 922, 967, 923, 1372, 1246, 868, 474, 853,
681, 21, 392, 109, 41]. Impactful [862, 152].
impacts [645]. impaired [860, 271, 569].
impairments [628]. implants [766].
Implementation [1289]. Implementing
[1344, 417]. Implications [123, 197, 660].
Implicit [1029]. Importance [1275, 521].
impossible [623]. impostor [438]. Improve
[1027]. Improving [201, 1244, 1290, 1079,
1376, 976, 1369, 575, 742]. in-copyright
[554]. In-sensor [447]. inch [551].
incidents [220]. included [752]. Inclusion
[1263, 1144, 890]. Inclusive [1385, 649].
Incompleteness [1248]. Inconsistency
[1248]. increase [109]. Increasing [7, 1263].
increasingly [843]. incrementally [305].
India [872, 871, 860, 867, 869, 868, 864, 866,
862, 859, 1263, 865, 874, 873, 870, 861, 863].
Indian [873]. Indistinguishability
[118, 1251]. Individualized [1083].
Industry
[1070, 1054, 379, 750, 232, 240, 694].
inequality [893]. infections [124].
inference [448, 449]. Inferring [575].
Inflection [1087]. influence [501].
Influencers [954]. Informatics
[1155, 1056, 698]. Information [1159, 1206,
1324, 1207, 725, 204, 137, 161, 769].
Informing [347]. Infrapolitics [1150].
infrastructure [692, 691]. Infrastructures
[1090, 469]. Ingredient [1203]. ingredients
[855]. Inherent [1220]. initiative [685].
initiatives [392]. Innovating [81].
Innovation
[1126, 1238, 1122, 955, 1070, 828].
Innovations [561, 390]. innovative [246].
innovators [195]. insects [362]. Insecurity
[1377]. insider [417, 281]. Insights
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[1354, 299, 1367, 388, 403]. Inspired
[1312, 1308, 715]. Installer [1264].
Institute [1056, 253]. institutions
[866, 873]. instruction [124]. instruments
[304]. Insurance [959]. integer [228].
Integrating [196]. Integration
[1290, 1066, 1069, 1311]. integrity
[647, 439]. Intelligence
[1336, 1020, 1077, 1339, 970, 71, 974, 1371,
1217, 1152, 919, 1104, 454, 47, 886, 610, 731,
617, 705, 721, 635, 775, 380, 558, 154].
Intelligent [1387, 858, 865]. intensive [175].
Intent [876, 1328]. Intent-Based
[1328, 876]. Intentional [1036]. inter [757].
Interaction [1137, 1223, 627, 30, 519].
interactive [566]. interdisciplinary
[253, 478, 564]. Interest [89, 217]. Interface
[983]. Interfaces [1129, 459]. internet
[480, 473, 1247, 286, 520, 166, 677, 508, 1240,
492, 535, 282, 474, 1312, 796, 694, 5, 1190,
941, 346, 456, 1164, 550, 445]. Internets
[49]. Internship [1093]. Interoperability
[1253]. Interpretable [795, 16, 247].
intersectional [171]. interventions
[356, 645, 863]. Interview [791].
introduction [286]. Introductory [1322].
Intuition [1284]. Invention [1020, 304].
Inversion [1228]. Investigating [1088, 923].
invisible [137, 652, 216]. Involvement
[746]. ion [675]. IoT [1014, 493]. ipsos [827].
Irrelevant [1370]. irrevocably [606]. ISA
[1286]. Island [79]. Isolation [1196].
Isomorphism [422, 1208, 261, 421]. Issarny
[909]. Issue [1308]. Issues [316, 1318]. item
[496, 779]. Iterative [997]. ITIL [221].
itinerary [577].

Jack [431]. Japan [77, 1056]. Java [896].
JavaScript [1289]. Jawbreaker [1265].
jewels [834]. JIZAI [1069]. journal
[478, 857]. journalism [178]. Jr. [908].
Judicial [1351]. Jump [1272]. Juris [830].
Just [1105, 1086, 295, 132, 488]. justice
[724].

Kabin [322]. KAUST [377]. keel [330].
keep [43]. Keeping [330, 202, 466]. kernel
[733, 136]. Key [1203, 1031, 855, 698]. Keys
[1356, 773]. kill [28]. kind [207, 888].
Kindle [115]. kingdom [773]. Knife [1368].
Knives [1124]. Know
[1304, 1100, 1219, 594, 438]. Knowing
[1219]. Knowledge [359, 1258, 1316, 324].
Knowledgeable [563]. Kode
[172, 29, 275, 216, 435, 534, 485, 593, 887, 683,
748, 834, 637, 975, 933, 1080, 1169, 1019, 1124,
1214, 1303, 1342, 130, 322, 372, 790, 1261].
Kolmogorov [1007]. Korea [88, 1054].

lab [378]. labeling [811]. Labels [1240, 855].
Labor [1341, 744, 730]. laboratories
[255, 334]. laboratories-on-a-chip [334].
Labs [327]. Lack [1334, 434]. Lamboozling
[751]. LaMPost [1386]. lamps [139].
Landscape [960, 962, 1104, 840]. Language
[1357, 1154, 1073, 1103, 1241, 1202, 1386,
1094, 776, 1348, 1141, 1289, 1222, 1269, 1078,
729, 386, 563, 780, 571, 45, 234, 673, 1369].
Language-Based [1269].
Language-Capable [1078]. Languages
[67, 1004, 1162, 965, 672, 450]. Large
[1344, 1073, 1103, 1202, 1386, 1094, 1222, 285].
Large-Scale [1344, 285]. Last
[287, 580, 947, 207, 364, 500, 652, 736, 880,
1229, 142, 39, 186, 266, 337, 605, 525, 450,
825, 900, 759, 676, 967, 1116, 1034, 1180,
1314, 1252, 1094, 1160, 803, 1387, 425, 1292,
1009, 1366, 20, 104, 229, 61, 165, 401, 547,
312, 475, 711, 846, 782, 629, 987, 924, 1039,
1139, 1332, 1272, 1205]. Lasting [1305].
LATAM [249]. Latency [916, 986]. Later
[1305]. Latin [242, 1354, 248, 1357, 253, 250,
1344, 1353, 1356, 1360, 1345, 243, 255, 256,
1352, 1361, 251, 244, 257, 245, 1343, 1359,
1348, 1358, 247, 246, 249, 1346, 1351, 1349,
252, 1347, 1350, 254, 1355]. Launching
[100]. Law [994, 508, 410, 1379, 1279, 810,
108, 7, 193, 614, 297, 1190, 1101, 722, 911,
83, 43, 412, 640, 788, 317]. Laws [1279, 611].
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Lawyers [1185]. layer [821]. Ld [425]. lead
[293]. leadership [702]. leak [161, 264].
leaks [265]. Lean [944, 221]. Leap [1299].
Learn [1199, 1277, 672, 856, 719, 679, 673].
Learning [1044, 1357, 1283, 962, 1199, 964,
1244, 1202, 24, 932, 1361, 1382, 759, 935,
1337, 1270, 1055, 1271, 68, 1060, 1224, 936,
1038, 1029, 945, 1148, 1182, 146, 867, 467,
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Rodŕıguez-Henŕıquez, Jayme Luiz
Szwarcfiter, and Alfredo Viola. Latin
America regional special section: Big

trends: A perspective on theoreti-
cal computer science in Latin Amer-
ica. Communications of the ACM, 63
(11):102–107, October 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https://
dl.acm.org/doi/10.1145/3419975.

Limoncelli:2020:FNR

[258] Thomas A. Limoncelli. Five nonob-
vious remote work techniques. Com-
munications of the ACM, 63(11):108–
110, October 2020. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3410627.

Helland:2020:DOV

[259] Pat Helland. Data on the outside ver-
sus data on the inside. Communica-
tions of the ACM, 63(11):111–118, Oc-
tober 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3410623.

Resnick:2020:CC

[260] Mitchel Resnick and Natalie Rusk.
Coding at a crossroads. Communica-
tions of the ACM, 63(11):120–127, Oc-
tober 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3375546.

Grohe:2020:GIP

[261] Martin Grohe and Pascal Schweitzer.
The graph isomorphism problem. Com-
munications of the ACM, 63(11):128–
134, October 2020. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3372123.



REFERENCES 54

Efros:2020:TPW

[262] Alexei A. Efros and Aaron Hertzmann.
Technical perspective: When the ad-
versary is your friend. Communica-
tions of the ACM, 63(11):138, Octo-
ber 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3422602.

Goodfellow:2020:GAN

[263] Ian Goodfellow, Jean Pouget-Abadie,
Mehdi Mirza, Bing Xu, David
Warde-Farley, Sherjil Ozair Aaron C.
Courville, and Yoshua Bengio. Genera-
tive adversarial networks. Communica-
tions of the ACM, 63(11):139–144, Oc-
tober 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3422622.

Xu:2020:TPB

[264] Harry Xu. Technical perspective:
BLeak: semantics-aware leak detec-
tion in the web. Communications
of the ACM, 63(11):145, October
2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3422590.

Vilk:2020:BAD

[265] John Vilk and Emery D. Berger.
BLeak: automatically debugging mem-
ory leaks in web applications. Com-
munications of the ACM, 63(11):146–
153, October 2020. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3422598.

Hoffmann:2020:LBT

[266] Leah Hoffmann. Last byte: Tackling
the challenges of CS education. Com-
munications of the ACM, 63(11):160–
ff, October 2020. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3422672.

Cerf:2020:CRR

[267] Vinton G. Cerf. Cerf’s up: Re-
pairability redux. Communications of
the ACM, 63(12):5, December 2020.
CODEN CACMA2. ISSN 0001-0782
(print), 1557-7317 (electronic). URL
https://dl.acm.org/doi/10.1145/
3429267.

Newborn:2020:PCA

[268] Monroe “Monty” Newborn. Pitting
computers against each other . . . in
chess. Communications of the ACM,
63(12):6–7, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3427786.

Savage:2020:NTC

[269] Neil Savage. News: Tracking COVID,
discreetly. Communications of the
ACM, 63(12):9–11, December 2020.
CODEN CACMA2. ISSN 0001-0782
(print), 1557-7317 (electronic). URL
https://dl.acm.org/doi/10.1145/
3427933.

Shein:2020:NSR

[270] Esther Shein. News: Softening up
robots. Communications of the ACM,
63(12):12–14, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3427942.



REFERENCES 55

Kugler:2020:NTV

[271] Logan Kugler. News: Technologies
for the visually impaired. Communi-
cations of the ACM, 63(12):15–17, De-
cember 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3427936.

Canca:2020:CEO

[272] Cansu Canca. Computing ethics:
Operationalizing AI ethics principles.
Communications of the ACM, 63(12):
18–21, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3430368.

Adrion:2020:BPU

[273] W. Richards Adrion, Sarah T. Dun-
ton, Barbara Ericson, Renee Fall, Carol
Fletcher, and Mark Guzdial. Broad-
ening participation: U.S. states must
broaden participation while expand-
ing access to computer science educa-
tion. Communications of the ACM, 63
(12):22–25, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3430375.

Denning:2020:PIN

[274] Peter J. Denning. The profession of
IT: Navigating in real-time environ-
ments. Communications of the ACM,
63(12):26–28, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3430370.

Neville-Neil:2020:KVR

[275] George V. Neville-Neil. Kode vi-
cious: Removing kode. Communica-

tions of the ACM, 63(12):29, Decem-
ber 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3430378.

OMara:2020:VSP

[276] Margaret O’Mara. Viewpoint: Silicon
politics. Communications of the ACM,
63(12):30–32, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3431480.

Cheng:2020:VFL

[277] Yong Cheng, Yang Liu, Tianjian Chen,
and Qiang Yang. Viewpoint: Fed-
erated learning for privacy-preserving
AI. Communications of the ACM, 63
(12):33–36, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3387107.

Frazelle:2020:LDB

[278] Jessie Frazelle. The life of a data
byte. Communications of the ACM, 63
(12):38–45, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3410625.

Jover:2020:SAS

[279] Roger Piqueras Jover. Security analysis
of SMS as a second factor of authenti-
cation. Communications of the ACM,
63(12):46–52, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3424260.



REFERENCES 56

Schwartz:2020:GA

[280] Roy Schwartz, Jesse Dodge, Noah A.
Smith, and Oren Etzioni. Green
AI. Communications of the ACM, 63
(12):54–63, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3381831.

Maasberg:2020:DTI

[281] Michele Maasberg, Craig Van Slyke,
Selwyn Ellis, and Nicole Beebe. The
dark triad and insider threats in cyber
security. Communications of the ACM,
63(12):64–80, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3408864.

Feamster:2020:MIS

[282] Nick Feamster and Jason Livingood.
Measuring Internet speed: current
challenges and future recommenda-
tions. Communications of the ACM, 63
(12):72–80, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3372135.

Forsyth:2020:XNP

[283] David Alexander Forsyth. XNOR-
networks — powerful but tricky: tech-
nical perspective. Communications
of the ACM, 63(12):82, December
2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3429950.

Rastegari:2020:EAE

[284] Mohammad Rastegari, Vicente Or-
donez, Joseph Redmon, and Ali

Farhadi. Enabling AI at the edge
with XNOR-networks. Communica-
tions of the ACM, 63(12):83–90, De-
cember 2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3429945.

Paradiso:2020:FLS

[285] Joseph A. Paradiso. The future of
large-scale embedded sensing: tech-
nical perspective. Communications
of the ACM, 63(12):91, December
2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3429952.

Arora:2020:SII

[286] Nivedita Arora, Thad Starner, and
Gregory D. Abowd. SATURN: an in-
troduction to the Internet of Materi-
als. Communications of the ACM, 63
(12):92–99, December 2020. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3429948.

Bainbridge:2020:LBW

[287] William Sims Bainbridge. Last byte:
Walden Three. Communications of
the ACM, 63(12):104–ff, December
2020. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3427948.

Chien:2021:ELC

[288] Andrew A. Chien. Editor’s letter:
2021: Computing’s divided future.
Communications of the ACM, 64(1):
5, January 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317



REFERENCES 57

(electronic). URL https://dl.acm.
org/doi/10.1145/3439708.

Vardi:2021:DRC

[289] Moshe Y. Vardi. Departments: Re-
boot the computing-research publica-
tion systems. Communications of the
ACM, 64(1):7, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3437991.

Crawford:2021:CPC

[290] Dona Crawford. Career paths in com-
puting: A career fueled by HPC. Com-
munications of the ACM, 64(1):9, Jan-
uary 2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3434141.

Guzdial:2021:TAR

[291] Mark Guzdial. Talking about race
in CS education. Communications
of the ACM, 64(1):10–11, January
2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3433921.

Greengard:2021:NGD

[292] Samuel Greengard. News: Geomet-
ric deep learning advances data sci-
ence. Communications of the ACM,
64(1):13–15, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3433951.

Monroe:2021:NFT

[293] Don Monroe. News: Fugaku takes the
lead. Communications of the ACM,
64(1):16–18, January 2021. CODEN

CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3433954.

Edwards:2021:NCW

[294] Chris Edwards. News: Coalition
of the willing takes aim at COVID-
19. Communications of the ACM,
64(1):19–21, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3433952.

Cusumano:2021:TSMa

[295] Michael A. Cusumano. Technology
strategy and management: Boeing’s
737 MAX: a failure of management,
not just technology. Communica-
tions of the ACM, 64(1):22–25, Jan-
uary 2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3436231.

Benzel:2021:SCR

[296] Terry Benzel. Security: Cybersecurity
research for the future. Communica-
tions of the ACM, 64(1):26–28, Jan-
uary 2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3436241.

Klonick:2021:LTC

[297] Kate Klonick. Law and technol-
ogy: Content moderation modula-
tion. Communications of the ACM,
64(1):29–31, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3436247.



REFERENCES 58

Haigh:2021:HRI

[298] Thomas Haigh. Historical reflections:
The immortal soul of an old ma-
chine. Communications of the ACM,
64(1):32–37, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3436249.

Marcus:2021:VIA

[299] Gary Marcus and Ernest Davis. View-
point: Insights for AI from the human
mind. Communications of the ACM,
64(1):38–41, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3392663.

Turel:2021:VEU

[300] Ofir Turel and Christopher Ferguson.
Viewpoint: Excessive use of technol-
ogy: can tech providers be the cul-
prits? Communications of the ACM,
64(1):42–44, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3392664.

Vachon:2021:IEP

[301] Phil Vachon. The identity in everyone’s
pocket. Communications of the ACM,
64(1):46–55, January 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3424262.

Levine:2021:C

[302] Edlyn V. Levine. The die is cast. Com-
munications of the ACM, 64(1):56–60,
January 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3424264.

Cabanas:2021:DFU
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Maroneze, Valentin Perrelle, Virgile
Prevosto, Julien Signoles, and Nicky
Williams. The dogged pursuit of bug-
free C programs: the Frama-C soft-
ware analysis platform. Communica-
tions of the ACM, 64(8):56–68, August
2021. CODEN CACMA2. ISSN 0001-
0782 (print), 1557-7317 (electronic).
URL https://dl.acm.org/doi/10.
1145/3470569.

Dekel:2021:UUT

[492] Tali Dekel and Noah Snavely. Unveiling
unexpected training data in Internet
video. Communications of the ACM,
64(8):69–79, August 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3431283.

Wang:2021:MDD

[493] Xiaonan Wang and Xingwei Wang.
Multimedia data delivery based on IoT



REFERENCES 81

clouds. Communications of the ACM,
64(8):80–86, August 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3474089.

Barros:2021:SCC

[494] Alistair Barros, Renuka Sindhgatta,
and Alireza Nili. Scaling up chat-
bots for corporate service delivery sys-
tems. Communications of the ACM,
64(8):88–97, August 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3446912.

Chasins:2021:PHB

[495] Sarah E. Chasins, Elena L. Glass-
man, and Joshua Sunshine. PL and
HCI: better together. Communica-
tions of the ACM, 64(8):98–106, Au-
gust 2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3469279.

Daskalakis:2021:QOM

[496] Constantinos Daskalakis. The quest
for optimal multi-item auctions: tech-
nical perspective. Communications
of the ACM, 64(8):108, August 2021.
CODEN CACMA2. ISSN 0001-0782
(print), 1557-7317 (electronic). URL
https://dl.acm.org/doi/10.1145/
3470440.

Dutting:2021:OAT

[497] Paul Dütting, Zhe Feng, Harikrishna
Narasimhan, David C. Parkes, and
Sai S. Ravindranath. Optimal auctions
through deep learning. Communica-
tions of the ACM, 64(8):109–116, Au-
gust 2021. CODEN CACMA2. ISSN

0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3470442.

Hester:2021:ERT

[498] Josiah D. Hester. eBP rides the third
wave of mobile health: technical per-
spective. Communications of the ACM,
64(8):117, August 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3470444.

Bui:2021:EEW

[499] Nam Bui, Nhat Pham, Jessica Jacque-
line Barnitz, Zhanan Zou, Phuc
Nguyen, Hoang Truong, Taeho Kim,
Nicholas Farrow, Anh Nguyen, Jian-
liang Xiao, Robin Deterding, Thang
Dinh, and Tam Vu. eBP: an ear-worn
device for frequent and comfortable
blood pressure monitoring. Commu-
nications of the ACM, 64(8):118–125,
August 2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3470446.

Clegg:2021:LBAb

[500] Brian Clegg. Last byte: Agent algo-
rithm: crime-solving computer plays
by its own rules. Communications
of the ACM, 64(8):128–ff, August
2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3470629.

Vardi:2021:DSH

[501] Moshe Y. Vardi. Departments: The
sand-heap paradox of privacy and in-
fluence. Communications of the ACM,
64(9):5, September 2021. CODEN



REFERENCES 82

CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3477583.

Sorensen:2021:CPC

[502] Andrew Sorensen. Career paths in com-
puting: How music and programming
led me to build digital microworlds.
Communications of the ACM, 64(9):7,
September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3476462.

Staff:2021:ELTb

[503] CACM Staff. Editor’s letter: Turing re-
action. Communications of the ACM,
64(9):9, September 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3477598.

Meil:2021:FAS

[504] Doug Meil and Mario Antoine Aoun.
Finding the art in systems conversions,
naming. Communications of the ACM,
64(9):10–11, September 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3474351.

Krakovsky:2021:NMR

[505] Marina Krakovsky. News: A model
restoration. Communications of the
ACM, 64(9):13–15, September 2021.
CODEN CACMA2. ISSN 0001-0782
(print), 1557-7317 (electronic). URL
https://dl.acm.org/doi/10.1145/
3474353.

Greengard:2021:NPP

[506] Samuel Greengard. News: Photonic
processors light the way. Commu-
nications of the ACM, 64(9):16–18,

September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3474357.

Kugler:2021:NNF

[507] Logan Kugler. News: Non-fungible
tokens and the future of art. Com-
munications of the ACM, 64(9):19–20,
September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3474355.

Chander:2021:LTP

[508] Anupam Chander. Law and tech-
nology: Protecting the global Inter-
net from technology cold wars. Com-
munications of the ACM, 64(9):22–24,
September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3473606.

Blumenthal:2021:SSD

[509] Marjory S. Blumenthal. Security: Se-
curity done right can make smart cities
wise. Communications of the ACM, 64
(9):25–27, September 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3473608.

Haigh:2021:HRWb

[510] Thomas Haigh. Historical reflections:
Women’s lives in code. Commu-
nications of the ACM, 64(9):28–34,
September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3473610.



REFERENCES 83

Denning:2021:PIB

[511] Peter J. Denning. The profession of IT:
Back of the envelope. Communications
of the ACM, 64(9):35–37, September
2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3473612.

Flowers:2021:VTE

[512] Lamont A. Flowers. Viewpoint: Test-
ing educational digital games. Com-
munications of the ACM, 64(9):38–40,
September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3450758.

Larus:2021:VWS

[513] James R. Larus. Viewpoint: Whose
smartphone is it? Communications
of the ACM, 64(9):41–42, September
2021. CODEN CACMA2. ISSN
0001-0782 (print), 1557-7317 (elec-
tronic). URL https://dl.acm.org/
doi/10.1145/3454007.

Nourbakhsh:2021:VAE

[514] Illah Reza Nourbakhsh. Viewpoint:
AI ethics: a call to faculty. Com-
munications of the ACM, 64(9):43–45,
September 2021. CODEN CACMA2.
ISSN 0001-0782 (print), 1557-7317
(electronic). URL https://dl.acm.
org/doi/10.1145/3478516.

Mashatan:2021:CPQ

[515] Atefeh Mashatan and Douglas Heintz-
man. The complex path to quantum re-
sistance. Communications of the ACM,
64(9):46–53, September 2021. CODEN
CACMA2. ISSN 0001-0782 (print),

1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3464905.

Staff:2021:QST

[516] CACM Staff. Quantum-safe trust
for vehicles: the race is already on.
Communications of the ACM, 64(9):
54–61, September 2021. CODEN
CACMA2. ISSN 0001-0782 (print),
1557-7317 (electronic). URL https:/
/dl.acm.org/doi/10.1145/3466174.

Sakr:2021:FBG

[517] Sherif Sakr, Angela Bonifati, Hannes
Voigt, Alexandru Iosup, Khaled Am-
mar, Renzo Angles, Walid Aref,
Marcelo Arenas, Maciej Besta, Peter A.
Boncz, Khuzaima Daudjee, Emanuele
Della Valle, Stefania Dumbrava, Olaf
Hartig, Bernhard Haslhofer, Tim Hege-
man, Jan Hidders, Katja Hose, Adri-
ana Iamnitchi, Vasiliki Kalavri, Hugo
Kapp, Wim Martens, M. Tamer Özsu,
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