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1655, 1676, 1747, 1750, 1793, 1811, 1862, 1868, 1879, 2012,2086, 2088, 2099, 2136,
2147, 2198, 2207, 2231, 2294, 2375, 2424, 2497, 2522, 2612,2652, 2679, 2705, 2764,
2809, 2821, 2831, 2851, 2907, 3083, 3099, 3135, 3188, 3254,3259, 3282, 3311, 3319,
3339, 3414, 3426]. Articles [2847]. Articular [1890]. Artificial
[70, 359, 608, 637, 751, 770, 775, 776, 780, 1767, 2345, 2450, 2469, 2507, 2614, 2644,
2680, 2810, 2834, 2900, 2914, 2922, 2928, 2999, 3120, 3127,3135, 3142, 3165, 3199,
3205, 3215, 3217, 3282, 3336]. Arts [23]. Artwork [3142]. ASCON [3402].
ASIC [1783, 3317]. Aspect [918, 1175, 1349, 1525, 2495, 2562]. Aspect-Based
[2495]. Aspect-oriented [918, 1175, 1349]. Aspects
[59, 236, 249, 790, 1083, 1772, 2244, 2756]. Assembler [15, 31, 32].
Assembler-Language [15, 31, 32]. Assembly [1807]. Assertion [2412].
Assertion-based [2412]. Assertional [528]. Assessing
[1551, 1599, 2272, 2848, 2860, 3093, 3395]. Assessment
[49, 200, 248, 1300, 1596, 1674, 1800, 1804, 1808, 1879,2025, 2276, 2374, 2397,
2474, 2530, 2561, 2594, 2703, 2781, 2847, 2893, 2957, 3127,3253, 3270, 3337, 3444].
Assessments [2916]. Asset [2574]. Assets [2652, 3188]. Assignment
[289, 308, 309, 535, 1634, 2479]. Assistant [2514]. Assistants
[1414, 2169, 2183, 3234]. Assisted [2815, 2938, 3003]. Assisting [1739].
Assistive [1382]. Association [1252, 1493, 2121]. Associative [92, 113, 1401].
Assurance [1362, 1557, 1800, 2025, 3103]. Assurances [1906]. assure [1906].
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At-Runtime [3000]. ATT&CK [3083]. attached [971]. Attack [1307, 1703,
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Attack/Defense [2222]. Attackers [2671]. Attacks
[1334, 1374, 1422, 1592, 1601, 2002, 2119, 2241, 2273, 2288, 2295,2309, 2326, 2360,
2422, 2474, 2488, 2514, 2516, 2564, 2569, 2572, 2593, 2596,2622, 2626, 2645, 2794,
2826, 2844, 2853, 2887, 2890, 2927, 2930, 2963, 3074, 3091,3145, 3149, 3158, 3160,
3174, 3194, 3240, 3287, 3301, 3308, 3315, 3340, 3353, 3402,3448]. Attempts
[2649]. Attestation [1670]. Attractor [2987]. Attribute [574, 1684, 2135].
Attribute-Based [1684, 2135]. Attributed [3233]. Attributes [1800].
Attribution [1927]. AUC [2602]. Auctioning [3221]. Auctions [1331].
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[1550]. auditory [1457]. Augmentation
[273, 274, 1585, 1806, 1900, 2576, 3108, 3345]. Augmented
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[2101, 2307, 2352, 2371, 2546, 2619, 3373]. Augmented/Mixed [2101].
Authenticated [1783]. Authentication [703, 1333, 1581, 1680, 1977, 2004,
2385, 2552, 2599, 2766, 2896, 2938, 3186, 3187, 3198, 3364]. Author
[145, 147, 164, 644, 765, 997, 998]. Authoring [1268, 2337]. authorities [1097].
Authorization [1281, 1333]. Authors [337, 343, 348, 352, 357, 364, 369, 374,
380, 386, 390, 394, 398, 405, 409, 413, 417, 422, 426, 430, 434, 441, 447, 452, 456,
463, 468, 474, 480, 485, 493, 497, 502, 508, 514, 519, 523, 527, 533, 545, 551].
Authorship [1927, 2964]. Auto [1866]. Auto-Scaling [1866].
Autoencoders [3020]. Automata [55, 814, 1133, 1477, 1737, 2557].
Automated [664, 1198, 1214, 1304, 1363, 1511, 1644, 1682, 1757, 1880, 2020,
2221, 2230, 2317, 2359, 2421, 2668, 2707, 2716, 2833, 3058,3107, 3126, 3279, 3355].
Automatic [1029, 1109, 1114, 1119, 1358, 1595, 1768, 1810,1861, 1878, 2095,
2212, 2290, 2390, 2561, 2846, 2847, 2996, 3029]. Automatically [516, 1814].
automating [1196, 2671]. Automation [383, 2239, 2809, 3022, 3101, 3399].
AutoML [2362]. Automotive [2324, 2887]. Autonomic [1279, 1597].
Autonomous [464, 466, 1268,1352, 1987, 2015, 2024, 2029, 2064, 2206, 2271,
2320, 2368, 2405, 2457, 2730, 2850, 2909, 3091, 3203, 3271,3305, 3334, 3401].
Autonomy [1906, 2916, 2936]. Autoscaling [1854]. Autotuning [1889].
Availability [427]. Available [335]. AVB [2461]. Avoid [2321]. Avoiding
[2400]. Award [555]. Aware
[1515, 1524, 1597, 1629, 1854, 1859, 2008, 2072, 2261, 2842, 3014,3265, 3417].
Awareness [1361, 2199, 2507, 2537, 2645, 3085].

B [194]. B-Tree [194]. B5G [3018]. B5G/6G [3018]. Back [614, 1377, 3301].
Back-Propagation [614]. Backdoor [3149, 3158]. Backend [219].
Backscatter [3296]. Bad [914]. Baggage [2595]. Balancing [1827, 1913].
Band [1643]. Bandits [3377]. Banking [1680, 3390]. Bark [2849]. Barriers
[1240, 2976]. Base [95–100]. Based [349, 378, 420, 437, 520, 643, 1388, 1491,
1505, 1520, 1522, 1533, 1535, 1536, 1549, 1558, 1565, 1573,1576, 1630, 1631, 1677,
1683, 1684, 1762, 1775, 1792, 1808, 1811, 1812, 1838, 1841,1846, 1857, 1869, 1881,
1891, 1900, 1921, 1922, 1929, 1930, 1941, 1955, 1959, 2020,2062, 2068, 2071, 2073,
2079, 2096, 2139, 2159, 2193, 2291, 2410, 2427, 2444, 2462,2464, 2489, 2495, 2509,
2521, 2548, 2575, 2621, 2630, 2666, 2673, 2690, 2692, 2695,2709, 2723, 2762, 2764,
2796, 2818, 2855, 2879, 2910, 2959, 3001, 3027, 3039, 3040,3203, 3232, 3243, 3253,
3276, 3288, 3300, 3308, 3339, 3380, 3436, 3441]. based
[477, 779, 830, 831, 833, 928, 1002, 1015, 1029, 1039,1060, 1136, 1156, 1160, 1176,
1230, 1247, 1263, 1327, 1343, 1349, 1369, 1391, 1394, 1410,1432, 1436, 1466, 1795,
1924, 1952, 1957, 1999, 2002, 2043, 2049, 2081, 2134, 2135,2145, 2163, 2173, 2189,
2191, 2196, 2249, 2264, 2271, 2279, 2284, 2293, 2304, 2305,2320, 2326, 2341, 2356,
2366, 2368, 2412, 2433, 2443, 2473, 2540, 2599, 2601, 2612,2626, 2653, 2657, 2691,
2714, 2735, 2744, 2754, 2772, 2811, 2872, 2874, 2903, 2909,2988, 2996, 3004, 3055,
3065, 3067, 3091, 3105, 3108, 3111, 3124, 3142, 3182, 3185,3312, 3335, 3367, 3421].
based [2404, 2565, 2667, 2763,2816, 2951, 2955, 3321]. Based-Fault [3027].
Bases [2902]. Basic [647, 1573]. Basics [2851]. Basis [565, 731]. Batteries
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[2267]. Battle [2370]. Bayesian [1937, 2160, 2380, 2549, 2717]. BCI [3428].
be [558, 1906, 3201, 3368]. Because [604]. become [562]. Been [1103, 1964].
Beetle [2849]. Behavior [592, 767, 1147, 1480, 1814, 2741]. Behavioral
[249, 1373,1712, 2906, 3241, 3343]. Behaviors [2988]. Behaviour [2705].
Behavioural [1623, 2173]. Benchmark [2374, 3061, 3070, 3391].
Benchmarking [2253, 2329, 3216, 3387]. Benchmarks
[1475, 2833, 3238, 3279]. Benefit [141, 2566]. Benefits [930, 1686, 2733, 3164].
BERT [2937]. Best [801, 2925, 3164, 3393]. Best-Effort [3393]. Better
[2689, 3289]. Between
[726, 798, 808, 1064, 1118, 1164, 2094, 2325, 2455, 2878, 3123, 3211]. Beyond
[916, 936, 963, 981, 1033, 1490, 1571, 1928, 1949, 1999,2203, 2337, 2362, 2374,
2391, 2652, 2797, 2940]. Beyond-binary [2203]. BFT [1616, 2396, 2886]. Bias
[1564, 2302, 2517, 2694, 2804, 3023, 3176, 3210, 3362]. Bibliography
[1810, 2777]. Bibliometric [3152]. Biclustering [2821, 3065].
Biclustering-based [3065]. Bidding [1331, 3221]. Bidirectional
[1401, 2285]. Big [1632, 1653, 1803, 1813, 1874, 1978, 2019, 2023, 2095, 2098,
2145, 2162, 2180, 2184, 2197, 2255, 2281, 2300, 2338, 2602,2777, 3267, 3268].
Binaries [2964, 3178]. Binary
[72, 510, 1442, 1862, 1973, 2057, 2128, 2203, 2238, 2449]. Binary-code [1442].
Binary-Decision [510]. binding [1122]. Bio [1560, 1947, 2353, 3179].
Bio-Inspired [1560, 2353]. Bio-Nano [3179]. Bio-signal [1947].
Bioinformatics [1229, 2022, 2122, 2598]. Biological [1618, 3258]. Biology
[668, 1501]. Biomedical [2465, 2807, 2901]. Biometric
[1644, 1662, 1963, 2026, 2137, 2766, 3062, 3343]. Biometrics
[1371, 1405, 1858, 1905, 2167, 2173, 2906]. Bisimulation [584]. Black
[1886, 3216]. Blind [2301]. Blindfolded [2382]. Bloc [150]. Blockchain
[1975, 2060, 2069, 2079, 2141, 2175, 2245, 2247, 2294, 2347, 2355,2427, 2462, 2500,
2540, 2566, 2621, 2638, 2670, 2681, 2691, 2708, 2815, 2915,2931, 2938, 2994, 3050,
3144, 3189, 3232, 3266, 3426]. Blockchain-Assisted [2815, 2938].
Blockchain-Based [2079, 2427, 2540, 2621]. Blockchain-Empowered
[2245, 2670, 3266]. Blockchain-enabled [2500]. Blockchained [3010].
Blockchains [2113, 2231,2322, 2396, 2720, 2891, 3244]. Blocking [458, 2083].
Blocks [2462]. Blood [2421]. Body [1471, 1698, 2550]. body-worn [1471].
Boolean [510, 2476]. Boosting [3429]. Boot [1636]. Bootstrapping [1130].
Border [1644]. borders [777]. Both [720, 1095]. Botnet [1428, 2649]. Bots
[3164]. Bottleneck [1559]. Bottlenecks [1794]. Bound [1625, 2415].
Bounded [728, 781, 3358]. Bounding [1887]. Box [759, 1886, 3216]. Brain
[1905, 1944, 2068, 2198, 2274, 2889, 3007, 3227]. Brain-Computer
[1944, 2198, 3227]. Branch [3353]. Branches [216]. Brave [2880]. breaking
[759]. Breast [1671, 2949]. Bridging [970, 1742, 2878]. Brief
[1133, 1215, 2486, 3177]. Bring [597]. Bringing [3372]. Broadcast
[1235, 1563]. Broadening [916, 942]. Brokerage [1912]. Brokers [3416].
Brownout [1932]. browser [1057]. Bucket [825]. Bug [258, 259, 3367].
Build [3408]. Building [959, 1199, 1653, 1948, 1982, 2462, 2989, 3263].
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Buildings [1498, 2714]. Built [1140, 2714, 3298]. built-in [1140]. Business
[63, 580, 859, 1158, 1317, 1325, 1689, 1697, 1747, 1801,1863, 2649, 2799, 3151,
3441]. Business-Domain [3151]. Byzantine [2211, 2886, 2921].

C [279, 646, 1374]. C&C [1678]. C3I [2622]. Cache
[297, 530, 985, 1223, 1415, 1587, 1722, 2070, 2555]. Cache-related [2555].
Caches [1654]. Caching [1793, 2795, 3184]. CAD [783, 991]. CAD/CAM
[783]. Calculational [1021, 2105]. Calculi [1360, 1443, 1702]. Calculus
[1341, 3213]. calibration [2275]. call [907]. Calling [865]. Calls [1891].
CAM [783]. Camera [1626, 2606]. Can
[48, 558, 637, 720, 1624, 1906, 2566, 3201]. Cancer [1671, 2692, 2949].
Candidate [2205]. candidates [789]. Cannot [48, 3368]. Canonical [1790].
Capabilities [120, 2555, 3434]. Capsule [3043]. CAPTCHA [2379, 2626].
Captioning [1911, 2814, 3225]. Capture [1509]. Capturing [878, 1059, 2452].
Car [1665, 2324]. Carbon [3338]. Carbon-Efficient [3338]. card [1197].
Cardiac [2428]. Cardiovascular [3309]. Care [2797]. Carpooling [2405].
Cartesian [1915]. Cartilage [1890]. Cascade [2214]. Case [383, 777, 1099,
1462, 1520, 1709, 1724, 1880, 1906, 1938, 2025, 2062, 2262,2544, 2852, 3307].
Case-Based [1520]. Cases [2373, 2396]. catalog [1481]. Catalogue [2925].
Categorical [1962]. Categories [314]. Categorization
[1198, 1535, 2856, 3187]. Categorizing [3447]. Category [2562, 2875].
Causal [815, 2512, 2879, 2988, 3114, 3171, 3363, 3390, 3424]. Causality
[2127, 2163, 3217, 3377]. Causality-based [2163]. Causally [3311]. Cause
[2489, 3396]. CB [1838]. CB-MIR [1838]. CDM [2028]. Cell [482]. Cellular
[1133, 2800]. Center [1416, 2110]. Centered
[910, 1275,1799, 3044, 3212, 3329]. Centers [1524, 1566, 1636, 1925, 2283].
Centrality [1895]. Centralized [327, 2060, 2325, 3229]. Centred [3246].
Centres [3113, 3295]. Centric [1276, 1580, 1968, 2728, 3043, 3154, 3199, 3216].
Century [2413]. Certification [2168, 3398]. Chain [2894, 3277, 3384].
Chain-of-Thought [3277]. Chains [2739, 2784]. Challenge
[595, 960, 1631, 1812, 1958, 2154, 2271, 3004]. Challenge-based [3004].
Challenges [788, 1608, 1611,1630, 1655, 1676, 1686, 1723, 1770, 1792, 1797,
1853, 1901, 1904, 1909, 1913, 1927, 1994, 1998, 2003, 2019,2023, 2042, 2047, 2054,
2060, 2088, 2114, 2136, 2137, 2184, 2188, 2197, 2198, 2255,2264, 2294, 2298, 2352,
2383, 2384, 2434, 2447, 2465, 2494, 2520, 2521, 2535, 2559,2568, 2605, 2612, 2655,
2676, 2681, 2700, 2733, 2734, 2739, 2759, 2766, 2836, 2851,2863, 2883, 2903, 2948,
2961, 2964, 2971, 2978, 2995, 3003, 3016, 3039, 3073, 3078,3107, 3120, 3138, 3144,
3147, 3150, 3155, 3164, 3177, 3179, 3186, 3196, 3223, 3252,3254, 3268, 3284, 3293,
3319, 3320, 3399, 3410, 3421, 3435, 3436, 3438]. Challenges
[588, 776, 787, 801, 802, 828, 872, 930, 933, 943, 1347, 1368, 1490, 1492, 1532, 1543,
1664, 1735, 1750, 1754, 1773, 1801, 1871, 1917, 2032, 2067,2097, 2192, 2250, 2263,
2312, 2333, 2347, 2362, 2375, 2426, 2427, 2463, 2477, 2522,2544, 2635, 2651, 2652,
2658, 2665, 2670, 2701, 2790, 2831, 2923, 2937, 2942, 2967,3008, 3115, 3133, 3140,
3165, 3169, 3175, 3184, 3202, 3212, 3217, 3231, 3246, 3257,3266, 3295, 3306, 3330,
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3370, 3384, 3389, 3416, 3446]. challenging [778]. Change
[1179, 1412, 2066, 2472, 3034, 3052, 3275]. Changes [1713]. Changing
[849, 1795,2671, 3208]. Channel
[1463, 1535, 1970, 2309, 2646, 2657, 2661, 2930, 3335, 3353]. Channels
[1643, 1701]. Character [2013]. Characterising [2927]. Characteristics
[91, 1917, 1963, 2094, 2139, 2463, 3267]. Characterization
[66, 1603, 2728, 3200]. Charge [2936]. Charging [193, 3410]. Chasm [1742].
Chatbots [2827]. ChatGPT [3395]. Cheat [2646]. checker [1431].
Checking [478, 884, 946, 1255, 1305, 1712, 3404]. Checkpoint [1816].
Chemical [3125, 3258]. Chemoinformatics [1292]. Chip
[453, 1248,1421, 1424, 1446, 1614, 1784, 1908, 1966, 2284, 2288]. Chip-level
[1966]. Choices [1739]. Choosing [366, 1150, 1616]. CIM [1169].
Cinematography [2029]. Circuit [314, 2872]. Circuits
[237, 271, 1404, 1459, 2103]. Circumvent [1614]. Citation [2552]. citations
[1008]. Cities [1727, 1773, 1978]. Citizens [1713]. City [1896, 1965, 2352].
Clarification [1994]. Class [1448, 1713, 3087, 3278]. Class-Imbalanced
[3278]. Classes [3125]. Classification [314, 569, 992, 1244, 1296, 1413,1472,
1496, 1523, 1534, 1618, 1718, 1734, 1745, 1748, 1757, 1795,1994, 2007, 2031, 2080,
2100, 2107, 2128, 2132, 2144, 2249, 2334, 2380, 2438, 2495,2576, 2580, 2695, 2735,
2779, 2788, 2794, 2818, 2837, 2905, 2969, 3091, 3184, 3272].
Classification-based [3091]. Classifications [1269, 1507, 1692]. Classifiers
[660, 2315,3208, 3263]. classify [1397]. Classifying [2597]. Classroom
[2050]. Classrooms [2050]. Cleaving [770]. Clever [604]. Client
[718, 1002,1049, 1064, 1616, 2193, 2381]. Client-Based [2193]. Client-Server
[718, 1049]. Client-Side [1616]. client/server [1002]. Climate [2472].
Clinical [2331]. Close [1584]. Closed [458]. Closer [1615]. Cloth [2687].
Cloud
[1450, 1492, 1518, 1526, 1536, 1548–1550,1553, 1557, 1566, 1577, 1597, 1598, 1627,
1633, 1668, 1689, 1693, 1721, 1786, 1801, 1806, 1815, 1852,1854, 1897, 1898, 1904,
1909, 1912, 1913, 1926, 1932, 1935, 1943, 1992, 2008, 2017–2019,2028, 2032, 2045,
2077, 2078, 2090, 2111, 2135, 2141, 2152, 2181, 2261, 2262,2283, 2347, 2480, 2489,
2491, 2672, 2696, 2711, 2808, 2815, 3008, 3185, 3243, 3269,3282, 3311, 3342].
Cloud-Based [1536, 1549, 3243]. Cloud-Fog [3342]. Cloud-influenced
[2672]. Cloudlet [1900, 2045]. Cloudlet-Based [1900]. Clouds
[1744, 1866, 2098, 2658]. CLP [835]. Clustering
[1072, 1301, 1346, 1451, 1546, 2052, 2145, 2466, 2475, 2939, 3119,3140, 3233].
CNC [1156]. Co [1842, 2861, 3119, 3429]. Co-clustering [3119].
Co-Creativity [3429]. Co-Located [2861]. Co-Simulation [1842]. Coarse
[1530, 2042]. Coarse-Grained [2042]. CODASYL [98, 100]. Code
[301, 321–324,989, 1022, 1219, 1374, 1442, 1624, 1874, 1927, 2067, 2114, 2238,
2383, 2449, 2617, 2650, 2777, 2789, 2858, 3061, 3288, 3395]. code-size [1219].
Coded [2891]. Codes [2891]. Coding
[963, 983, 1350, 1422, 2009, 2062, 2418, 2675, 2977, 3058]. Coexistence [1698].
Cognition [2413]. Cognitive [2183, 2605, 2713, 2805, 3381]. cognitively
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[2767]. Coherence [530, 985, 2101]. Cold [3136]. Collaboration
[1052, 1054, 1055, 1062, 1063, 1746, 2546]. Collaborative [907, 1053, 1056, 1065,
1067, 1238, 1365, 1490, 1540, 1556, 1656, 1799, 2275, 2802,2850, 3065, 3159, 3166].
collaborator [1058]. Collecting [1013, 1971]. Collection
[263, 1013,1813, 2868, 2925]. Collections [428, 2213, 2216]. Collective
[1130, 2065]. college [865]. Colorblind [1996]. Colors [1485].
Combinatorial [438, 460, 656, 840, 1220, 1332, 1986, 2822]. Combining
[1166, 2736]. come [801]. Command [2895]. Comments [1297]. commerce
[763, 875, 876, 1335]. commercial [966]. Commodity [1998]. Common
[602, 1567,2321, 2581]. Commonsense [2833]. communicating [1059].
Communication
[54, 87, 161, 334, 718, 786, 970, 1061, 1080, 1166, 1195, 1221, 1311, 1551, 1604,
1794, 1844, 1909, 1919, 1959, 2174, 2485, 2519, 2615, 2623,2752, 2812, 2978, 2997].
Communications [1680, 2189]. Communities [1097, 1514]. Community
[1295, 1426, 1455, 1749, 1799, 1828, 2235, 2792, 2907]. Community-Centered
[1799]. Compact [3262]. Compaction [235]. Comparative [287, 289, 391,
448, 1254, 1259, 1274, 1312, 1354, 1359, 1426, 1574, 1634, 1635, 1719, 1987, 2164,
2545, 2695, 2757, 2872, 2920, 3186, 3190, 3210, 3231, 3387,3407, 3417, 3446].
Comparing [2073]. Comparison
[100, 279, 1050, 1220, 1343, 1388, 1618, 1972, 2864, 2941, 3321].
comparison-based [1343]. Comparisons [530, 1529, 1792, 2244, 2475].
Compatibility [792, 3026]. Compensation [2430]. Competence [3085].
Competency [2916]. Competitive [1003]. Compilation [1918]. Compiler
[5, 301, 552, 925, 1889, 2055]. Compiler/Interpreter [5]. Compilers
[708, 799, 1409, 2856, 3308]. Compiling [730, 1319]. Completeness [2902].
Complex [717, 845, 871, 1355, 1372, 1527, 1688, 1733, 1766, 2031, 2091, 2177,
2645, 2875, 3059]. Complexity
[555, 568, 584, 654, 1080, 1194, 1210, 1308, 1551, 2031,2609, 2664, 3397].
compliance [2966]. Component [1002, 1156, 2257, 2754].
Component-based [1002, 1156, 2754]. Components [955, 1158, 1936, 2594].
composability [958]. Composition [76, 361, 576, 912, 1017, 1149, 1351, 1588].
Compositional [838]. compound [1167]. Comprehension
[1031, 2627, 2858]. Comprehensive [1585, 1626, 1703, 1730,1738, 1793, 1805,
1820, 1836, 1888, 1911, 1923, 1938, 1960, 1965, 1991, 2028,2030, 2033, 2052, 2081,
2118, 2145, 2189, 2191, 2193, 2248, 2249, 2255, 2263, 2296,2318, 2322, 2340, 2366,
2384, 2421, 2439, 2453, 2454, 2459, 2473, 2511, 2550, 2563,2578, 2595, 2596, 2621,
2630, 2641, 2679, 2701, 2703, 2709, 2721, 2749, 2802, 2823,2838, 2848, 2857, 2872,
2886, 2917, 2931, 2952, 2973, 2999, 3010, 3014, 3031, 3050,3065–
3067, 3069, 3110, 3125, 3129, 3141, 3146, 3158, 3187, 3224,3226, 3238, 3242, 3248,
3267, 3269, 3272, 3284, 3287, 3299, 3305, 3308, 3346, 3362,3390, 3415, 3418–3420].
Comprehensive [1195, 2186, 2846,3045, 3079, 3140, 3330]. Compressed
[623, 1262,2040, 2213]. Compressing [3324]. Compression
[407, 449, 652, 1529, 2178, 2628, 2882, 3358]. Computation
[529, 611, 716, 775, 786, 927, 970, 1005, 1069, 1070, 1073, 1456, 1824, 2085, 2132,
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2389, 2769, 2795, 2872, 3071, 3271, 3318, 3360]. Computation-Driven [2389].
Computational
[278, 300, 498, 555, 568, 584, 650, 654, 667, 668, 718, 720, 747, 762, 776, 788, 790,
906, 937, 978, 1027, 1087, 1622, 1632, 1702, 1821, 1846, 1894, 1933, 1944, 1949,
2011, 2043, 2076, 2153, 2306, 2734, 2873, 2949, 2993, 3325,3356, 3369, 3438].
Compute [24, 3042]. computed [1168]. Computer
[12, 23, 28, 34, 36, 44, 53, 64, 67, 83–
85, 87, 91, 104, 126, 155, 157, 161, 210, 220, 250, 252, 255, 261, 280, 285, 356, 360–
362, 411, 420, 431, 438, 460, 475, 491, 494, 511, 512, 546, 555, 559–
561, 563, 565, 568, 636, 648, 681, 683, 857, 900, 1047, 1048, 1229, 1292, 1348, 1551,
1567, 1576, 1663, 1690, 1715, 1798, 1873, 1921, 1944, 1947,2001, 2068, 2084, 2137,
2198, 2224, 2252, 2259, 2284, 2368, 2379, 2430, 2484, 2501,2698, 2713, 2714, 2826,
2870, 2924, 3023, 3088, 3210, 3227, 3246, 3399, 3452]. computer
[562, 679, 687, 752, 761, 764, 797, 861, 864, 866–
868, 909, 993, 1051, 1061, 1080, 1085, 1088, 1309, 1331, 1382]. Computer-aided
[1348, 1947, 2284]. Computer-Based [420, 1921]. Computer-Generated
[2084]. Computer-Music [362]. Computer-Supported [1047, 1048, 1051].
Computers [3, 7, 150, 344, 2329]. Computing
[151, 158, 178, 193, 221, 383, 442, 525, 536, 552, 582, 583, 615, 736, 745, 1073, 1492,
1518, 1519, 1532, 1550, 1554, 1562, 1577, 1597, 1610, 1617,1668, 1682, 1705, 1727,
1740, 1787, 1816, 1832, 1852, 1856, 1897, 1898, 1904, 1909,1913, 1916, 1919, 1935,
1941, 1983, 2014, 2016, 2018, 2021, 2045, 2090, 2110, 2117,2132, 2140, 2181, 2209,
2261, 2375, 2378, 2382, 2407, 2409, 2420, 2423, 2426, 2434,2454, 2459, 2520, 2528,
2529, 2560, 2582, 2588, 2605, 2614, 2673, 2682, 2711, 2744,2765, 2775, 2808, 2981,
3027, 3033, 3087, 3136, 3152, 3162, 3202, 3247, 3255, 3269,3342, 3376, 3382].
Computing [62, 327, 566, 702, 716, 744, 746, 760, 787, 790, 794, 815, 817, 838,
865, 943, 947, 952, 954, 977, 979, 980, 1002, 1008, 1044, 1049, 1069, 1086, 1089,
1093, 1134, 1155, 1182, 1201, 1279, 1312, 1319, 1437, 1470,1548, 1806, 1932, 2111,
2135, 2142, 2347, 2604, 2693, 2721, 2830, 2997, 3014, 3452].
Computing-Oriented [1610]. Concept [848, 1933, 2376, 2598, 3078, 3087].
Conception [444, 1892]. Concepts
[16, 33, 65, 296, 306, 331, 431, 470, 818, 1172, 1340, 1573, 1773, 1791, 1901, 2047,
2051, 2060, 2067, 2215, 2477, 2705, 3349, 3354]. Conceptual
[104, 1220,1403, 1933, 2740, 2764, 3188]. Conceptualization [1586]. concern
[1149]. concern-specific [1149]. concerning [804]. Concerns
[912, 967, 1434, 1936]. Concurrency [256, 486, 582, 748, 804, 805, 807, 809, 814,
816, 818, 819, 821, 1004, 1012, 1166, 1989]. Concurrent
[65, 306, 329–331,445, 450, 528, 720, 811, 820, 1025,1036, 1132, 1189].
Confidential [1323, 3033]. Confidentiality [1647].
Confidentiality-Preserving [1647]. configurable [1066]. Configuration
[1007, 1555, 1782, 2809]. Configurations [24]. Conflict [2874, 3122].
Conflict-free [3122]. conflicts [1232]. Conformal [3445]. Connect [2638].
Connected [1014, 1665, 1744, 2154,2405, 3271]. Connecting [3102].
Connection [1162, 1163]. Connections [1809]. Consensus
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[525, 2069,2708, 2886]. Consequential [2525]. Considerations
[87, 327, 954, 2664]. Consistency [367, 1063, 1110, 1639, 1712]. Consistent
[1168, 3311]. Consolidation [2363]. Constant [1981]. Constrained
[334, 3019]. Constraint [707, 755, 823, 826, 828–
831, 833, 834, 836, 840, 871, 1025, 1029, 1146,1259, 1351, 2388, 2446].
Constraint-based [830, 831, 833, 1029]. Constraints
[824, 825, 837, 839, 3331]. constructed [1288]. Constructing [2666].
Construction [1110, 1114, 1264, 2846, 3227, 3355]. Constructive [2492].
constructs [1141]. Consumer [944, 1335, 2262]. Consumer-oriented
[2262]. Consumption [1594, 2057, 2448]. Contact [2433]. Contactless
[2978]. Container [2811, 3168, 3240]. Container-based [2811]. Containers
[2056, 2404, 2945]. Contemporary [16, 33, 1350, 2201, 2389, 3439]. Content
[643, 1105,1125, 1234, 1544, 1591, 1596, 1631, 1838, 1968, 2086, 2158, 2374, 2394,
2735, 2824, 2950, 3192, 3195, 3241, 3314]. Content-Based [643, 1838, 2735].
Content-Delivery-Based [1631]. Contention [3352]. Contents
[644, 645, 1008, 1048, 1070]. Contested [3306]. Context [1286, 1361, 1381,
1410, 1514, 1871, 1988, 2072, 2104, 2130, 2244, 2294, 2301,2741, 3032, 3215].
Context-Aware [2072]. Context-Awareness [1361]. Context-Sensitive
[2130, 2301]. contexts [685]. Contextual [1871]. Continual [3182].
Continuous [1857, 1977, 1991, 2552, 2702]. Contract
[2190, 2297, 2335, 2894, 3050]. Contracts [1168, 1623, 2749, 3103].
Contrastive [2525, 2633]. contributions [1080]. Control
[29, 54, 250, 256, 436, 448, 486, 535, 703, 1004, 1159, 1170, 1238, 1242, 1282, 1333,
1367, 1390, 1644, 1675, 1684, 1711, 1729, 1799, 1800, 1812,2135, 2248, 2325, 2474,
2553, 2620, 2876, 2895, 2947, 3173]. Control-Based [1812]. Control-Flow
[1367, 1711]. Controllable [2816, 2980]. Controlled [2326, 2870].
Controlled-environment [2870]. Controllers [2186]. Conventional
[2962, 3189]. Conversational [1200, 2292, 2559, 2639, 3164]. Convolutional
[1849, 2400, 2636, 2706, 3272]. Cookbook [2197]. Cooperative
[178, 420, 1047, 1048, 1051, 1779, 1953, 2372, 2755]. Coordination
[82, 94, 538, 719, 2206]. cope [1380]. coprocessor [1424]. Copyright [83].
Core [167–169,1719, 1901, 1980, 2060, 2131, 2624, 3403]. Corporate [580].
Correcting [516]. Correction [2128, 2891]. Corrections [1737]. Correctly
[3423]. Correctly-Rounded [3423]. Correctness [49, 107, 287].
Correlation [1790, 3370]. Corresponding [2149]. Corrigenda
[131, 136, 176, 205, 246, 331, 472]. Corrigendum [79, 94, 123, 403, 491].
Corruption [2780]. Cost [141, 877, 1399, 1622, 2696, 3423]. Cost-Benefit
[141]. cost-sensitive [1399]. Costs [144, 145, 183, 184]. counterevasion
[1310]. Counterexamples [78]. Counterfactual [2923, 2971,3064, 3216].
countering [1263]. Countermeasures [1374, 1619, 1701, 1954, 1958, 2175,
2208, 2288, 2310, 2313, 2373, 2450, 2451, 2514, 2596, 2622,2726, 2739, 2887, 2904,
2930, 3074, 3091, 3133, 3145, 3174, 3251, 3315, 3402]. Counting [2215].
coupled [908, 1139]. Course [583]. Courses [617, 861, 863, 2109].
Covariates [1949]. Coverage [995, 1353]. Covering [988]. Covert
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[1535, 1643, 3364]. COVID [2345, 2571, 2690, 2741, 3081]. COVID-19
[2345, 2571, 2690, 2741, 3081]. CPS [2750]. CPU [1554, 2073, 2441, 2930].
CPU-Based [2073]. CPU/GPU [2441]. CPUs [2488]. craniofacial [1348].
Creation [1056, 1933, 2194,3339]. Creativity [1821, 3035, 3429]. Crisis
[868, 993]. Criteria [3113]. Critical
[966, 1212,1438, 1834, 1881, 2091, 2131, 2492, 2577, 2590, 2928, 2938, 3449].
Criticality [1777]. Criticism [121, 122, 2825]. Critique [162]. Cross [1290,
1384, 1707, 1731, 1901, 1931, 1943, 2519, 2661, 2832, 2835,2894, 2929, 3286].
Cross-Chain [2894]. Cross-Cloud [1943]. Cross-Dataset [1931].
Cross-Disciplinary [1290, 1707]. Cross-Domain [2661, 3286].
cross-language [1384]. Cross-Lingual [2929]. Cross-modality [2832].
Cross-Platform [1901]. Cross-reality [2835]. Cross-Technology [2519].
Crossbar [1774]. Crossover [1691]. crossroads [842]. Crowd [1562, 1814].
Crowdsourcing [1800, 2479]. crypto [1424]. Cryptocurrency [2756].
Cryptographic [1422, 2267, 2462, 3335, 3419]. Cryptography
[211, 1210,1266, 1922, 2309, 2676, 3317, 3402]. Cryptology [208].
Cryptosystems [2516]. CSE [789]. CSI [1463]. CT [2949]. cube [1272].
Cubic [612]. Cues [2861]. Curb [2011]. Curiosity [1456]. Current
[1347, 1417, 1427, 1453, 1465, 1684, 1720, 1839, 1862, 1945, 2184,2352, 2405, 2518,
2552, 2580, 2592, 2714, 2877, 2967, 2969, 3000, 3012, 3101,3144, 3219, 3246, 3268].
Curricula [582, 617]. curriculum [858, 862]. Custom [271, 1964,2581].
customizability [1208]. Customizing [638]. Cutting [2652, 2979].
Cutting-Edge [2652, 2979]. CVSS [2096]. CXL [3042]. Cyber
[1487, 1725, 1772, 1829, 1863, 1869, 2068, 2071, 2188, 2293, 2295,2326, 2416, 2537,
2645, 2725, 2909, 2948, 2954, 2963, 3005, 3124, 3270, 3293,3401, 3405].
Cyber-aggression [2188]. Cyber-grooming [2188]. Cyber-Physical
[1487, 1869, 2293, 2416, 2645, 2725, 2909, 2954, 2963, 3293, 3405].
Cyber-Resilience [2954]. Cyber-security [3005]. Cyberattacks [2208].
Cyberbullying [2188]. Cybercrime [1687, 2907]. Cybersecurity [2006,
2035, 2168, 2199, 2244, 2327, 2416, 2593, 2613, 3155, 3288,3293, 3410, 3447].
cybersickness [3036]. Cyberthreat [2671]. Cycle [1295, 1428, 3167, 3315].
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3420, 3423]. Evaluations [2163, 2759]. evaluators [1029]. Evasion
[1310, 2046, 3178]. Even [1236]. Event
[377, 1171,1372, 1613, 1766, 1826, 1987, 2281, 2723, 2941, 3141, 3372].
Event-Based [2723]. events [1184]. ever [1125]. Every [475, 491, 511, 512].
Everything [2325, 2420]. evidence [1118, 1212]. Evolution [63, 96, 444, 619,
962, 1101, 1466, 1601, 1695, 2228, 2358, 2402, 2425, 2701, 2758, 3366].
Evolutionary
[1418, 1495, 1546, 1548, 1568, 1675, 2081, 2348, 2361, 2506, 2793,3318, 3360].
Evolutions [1565]. Evolving [1050, 1864, 3107]. Exact [808, 1396, 2558].
Examining [2552, 3089, 3251]. Example [2368]. Examples
[78, 91, 370, 470, 1472, 2115, 2118, 2751, 3281]. Exascale [2074, 2147].
Exception [1162, 1163]. Exchanges [2668]. Executables [1620]. Execution
[1030, 1231, 1843, 2241, 2826, 3063, 3280, 3403]. exercise [823]. Exfiltration
[2237, 2726, 3089]. Exhaustive [1936]. exile [899]. Existing
[1486, 1657, 2569]. Exit [3146]. Exiting [1804, 2520]. Exotic [2681].
Expansion [1358]. Expected [228]. Expenditure [2143]. Experience
[142, 227, 878, 1059, 1172, 1303, 1788, 3084]. Experience-on-Demand [1059].
Experiences [143, 1059, 1136, 1169, 1170, 2545]. experiment [1068].
Experimental [163, 164, 275, 276, 561, 2410, 2475, 2626, 3417, 3442].
Experimentation [1723]. Experiments [1511, 1846,2858]. Expert
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[1516, 3385]. Expertise [2020]. Experts [3151]. Explainability
[2390, 2533, 2877, 3015, 3108, 3215]. Explainable [2522, 2624, 2636, 2641, 2837,
2920, 2984, 3026, 3066, 3121, 3165, 3219, 3239, 3336]. Explained [3201].
Explainers [3190]. Explaining [1886, 3190]. Explanation [437, 2940].
Explanation-Based [437]. Explanation-Guided [2940]. Explanations
[2525, 2923, 2971, 3064]. explicit [1213]. Explicitly [2287]. Exploit [2308].
Exploitability [2957]. Exploitation [1418, 2487]. Exploiting
[620, 2103,2642, 2915]. Exploits [3240]. Exploration
[1382, 1418, 2257, 2454, 2854]. Exploratory [2286, 2963]. Exploring
[623, 2673,2699, 2720, 2994, 3254]. Explosion [2627]. Exponential [2455].
Expose [3279]. Exposition [1787]. Express [3042]. Expressing
[2557, 2611]. Expression [1371, 1818, 3285, 3439]. expression-invariant
[1371]. Expressions [1917]. expressive [1194, 1309]. Extended
[384, 1972,2483, 2866, 2922, 2989, 3002]. Extending [1029, 1030, 1084].
extensible [955]. Extensions [2745, 2805]. Extensive [2480]. External
[1191]. Extracting [1184]. Extraction [1145, 1228, 1251, 1899, 2013, 2207,
2331, 2442, 2468, 2671, 2723, 2910, 2913, 3045, 3114, 3436,3441]. Extreme
[2712]. Extremism [2742]. Extrinsic [2969]. Eye [1798, 2483, 2517, 2588].
Eye-Tracking [1798, 2588].

Fabius [1037]. Fabrication [3355]. Face [1224, 1371,1560, 1703, 2397, 2399,
2443, 2524, 2687, 2716, 2806, 2829, 3176, 3218, 3415]. faces [1216]. Facets
[1210, 1571, 2665]. Facial [1818, 1917, 3285, 3439]. Facilitate [3077]. Fact
[2442, 3404]. Factor [3198, 3364]. factorization [1388]. Factors
[248, 691, 1345, 1438, 2360, 2743, 3084]. Factory [2543]. Factuality [3409].
Failure [1316, 1330, 2489]. failures [1334]. Fairness
[1993, 2302, 2481, 2547, 2548, 2791, 2918, 2965, 3207–3209,3211, 3292].
FairSNA [2965]. Fake [2161, 3148, 3239]. False [2120, 2637]. families [3200].
Family [445, 1449]. Far [2869]. Fashion [2259, 2839, 2873, 2892,3026]. Fast
[2067]. Faster [2689, 2727]. Fatigue [2973, 3295]. Fault
[109, 110, 454, 469, 489, 490, 525, 1044, 1231, 1278, 1352, 1446, 1483, 1599, 1625,
1698, 1774, 1802, 1951, 2147, 2211, 2516, 2729, 3027]. Fault-Tolerance [1774].
Fault-Tolerant [110, 469, 525, 1044, 1231, 1483, 1625, 2211]. Faults [1614].
Feature [1247, 1434, 1789, 2163, 2468, 3070]. Feature-based [1247]. Features
[1281, 1296, 2449, 2964]. Federated [464, 1333,2202, 2282, 2318, 2490, 2500,
2621, 2670, 2791, 2831, 2885, 2992, 3010, 3014, 3071, 3073,3078, 3117, 3159, 3160,
3189, 3265, 3294, 3301, 3312, 3316, 3323, 3362, 3380]. Federation [1943, 3301].
Feedback [1667, 2946, 3449]. feeling [3036]. Feelings [2611]. Feet [1576].
Few [2115, 2429,2701, 3046, 3286, 3407, 3436]. Few-Shot
[2115, 2429, 2701, 3046, 3286, 3407, 3436]. Fi [3177]. Fictional [2013]. FIDO
[2966]. Field [1352, 2279, 3246]. Field-based [2279]. Fields [3437]. Fight
[1687]. Fighting [2345, 2637]. Figurative [2996]. Figures [3013, 3438]. File
[72, 289, 308, 309, 349, 470, 700, 969, 1282, 1591, 2538]. files [1253]. filesystems
[697]. Filling [2586]. Filtering [1171, 1366, 1490, 1656, 2083,3065]. Finalists



21

[3317]. Finance [2494, 3167, 3318, 3366, 3390]. Financial
[1003, 1710, 2444, 2972, 3291, 3336]. Finding [376, 2650]. Findings [581]. Fine
[23]. Finger [1585]. Fingerprint [1513, 3383]. Fingerprinting [2449, 2725].
Fire [1699]. Firewall [1782]. Firm [949]. Firmware [2192, 2212, 2365].
First [34, 861, 863, 1376, 1491, 1713, 3032]. First-Class [1713]. First-Order
[1491]. Fish [2517]. Fish-eye [2517]. Fittest [619]. Five [1174, 1210, 2665].
five-lecture [1210]. five-module [1174]. flash [1241, 1474]. Flaws [546].
flexibility [969]. Flexible [718, 874, 1099, 1173, 1424, 3259]. Flight [2368].
Floating [475, 491, 511, 512, 743]. Floating-Point [475, 491, 511, 512, 743].
Flooding [2569]. Floor [3076]. Flow
[106, 388, 611, 730, 1360, 1362, 1367, 1700, 1711, 2270,2284, 2447]. Flow-based
[2284]. Flowcharting [25]. Flows [666, 1372, 2784, 3075]. fly [884]. Flying
[3155]. focal [844]. focus [1286]. focused [1862, 2757]. Fog
[1727, 1909, 2014, 2021, 2045, 2117, 2140, 2420, 2432, 2459, 2480,2582, 2744, 3037,
3087, 3152, 3282, 3342, 3376]. Fog-Enabled [2432]. Fog/Edge [2021]. fold
[1020]. Food [2016, 3077]. Foot [1576]. Foot-Based [1576]. force [790].
Forecasting [2444, 2551, 3105,3336, 3392]. Forensic [1348]. Forensics
[1347, 1467, 1627, 1839, 2829, 2883, 3310]. Forest [1841, 2818]. Forgeries
[3394]. Forgotten [137, 138]. Fork [1502]. Fork/Join [1502]. Form
[21, 531, 1021, 1172]. Formal
[103, 123, 261, 387, 403, 726, 749, 879, 882, 883, 885–887,890, 891, 939, 946, 1082,
1084, 1293, 1303, 1328, 1918, 1939, 1999, 2024, 2041, 2335,2499, 2598].
Formalism [2280, 2557]. formalisms [1421]. Formality [771, 881].
Formalized [2029]. Formalizing [1197, 2707]. Formally [478]. Formation
[2340, 3385]. Formatting [296]. Forum
[120–122,128–130,137, 138, 144–147,154, 163, 164, 171–175,181–188,201–
204, 214–217,222–224,231, 232, 238, 239, 258, 259, 264–267,273–
276, 281, 282, 290–292,303, 304, 308–311,321–
324, 329, 330, 401, 402, 460, 478, 489, 490, 511, 512, 586]. Forward [1328, 3083].
Forwarding [2156]. Found [3420]. Foundation
[3172, 3180–3182,3259,3349]. Foundational [1083]. Foundations
[812, 923, 1027, 1281, 1623, 1627, 1763, 1871, 2124, 2261, 2540,3016, 3391, 3446].
FPGA [1865, 2149, 2181, 2366, 3051, 3317]. FPGA-accelerated [2181].
FPGA-inspired [3051]. FPGA/GPU [2366]. FPGA/GPU-based [2366].
FPGAs [1522, 1849, 2488, 2536, 2655]. Fragmentation [1805]. Framelets
[1139]. Framework
[104, 366, 471, 825, 830, 858, 1015, 1016, 1054, 1104,1136, 1138, 1140–1142,1145–
1151, 1153, 1155–1157,1159, 1160, 1162–1165,1167–
1171, 1174, 1175, 1236, 1523, 1534, 1640, 1734, 1808, 2059,2145, 2164, 2359, 2433,
2537, 2600, 2611, 2841, 2878, 3133, 3188, 3297, 3391]. framework-based [1136].
Frameworks [1002, 1134, 1135, 1137, 1139, 1144, 1152, 1154, 1161, 1166, 1173,
1276, 1580, 1853, 2028, 2065, 2619, 2764, 3148, 3298, 3331,3384]. Francisco
[1158]. Fraud [3167]. free [1087, 1364, 2123,2518, 3122]. Free/ [1364].
Frequent [2366]. Friendly [3092]. Fringe [570]. Frontiers [3045]. Fulfilling
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[2415]. full [1262]. full-text [1262]. Fully [1778, 1918, 3068, 3161]. Function
[56, 2234, 3249, 3423]. Functional [19, 167, 287, 317, 444, 453, 705, 721, 723, 730,
738, 1023, 1027, 1108, 1258, 1367, 1459, 1745, 1756, 1764, 2401, 3007, 3238, 3313].
Functionalities [623]. functionality [956, 1124]. Functionally [3391].
Functionally-Grounded [3391]. Functions [1284, 1733, 2651, 2737, 2787].
Fundamental [488, 583, 591, 1340, 2161, 3434]. Fundamentals
[863, 1044,3079, 3266]. Funding [566]. Fusion
[1269, 1285, 1625, 2543, 2968, 3444]. Future [162, 779, 804, 836, 849, 909, 934,
935, 976, 1490, 1627, 1655, 1665, 1734, 1786, 1806, 1839,1849, 1891, 1897, 1898,
1932, 2008, 2019, 2060, 2061, 2080, 2086, 2102, 2120, 2125,2136, 2137, 2140, 2183,
2184, 2198, 2250, 2261, 2275, 2318, 2352, 2355, 2356, 2384,2404, 2405, 2409, 2420,
2427, 2439, 2497, 2503, 2540, 2569, 2571, 2580, 2582, 2636,2651, 2658, 2670, 2680,
2722, 2729, 2744, 2764, 2790, 2819, 2821, 2863, 2883, 2948,2967, 3003, 3012, 3055,
3073, 3078, 3079, 3085, 3087, 3092, 3101, 3136, 3140, 3155,3168, 3175, 3202, 3219,
3222, 3231, 3237, 3252, 3268, 3316, 3406, 3414, 3421, 3431,3436]. future
[682, 749, 805, 852, 864, 875, 902, 938, 964, 1172, 1344, 1377, 1417, 1427, 1453].
Fuzzers [2974]. Fuzzing [2417, 2567, 2823, 3106]. Fuzzy
[597, 1775,2106, 2255, 2579, 2805].

G [2144]. G-enabled [2144]. GA [1176]. GA-based [1176]. Gait
[1882, 1957, 2010, 2464, 2550]. Gait-based [1957]. Game
[299, 1032,1408, 1725, 1785, 1883, 2006, 2323, 3188, 3429]. Game-Theoretic
[1883, 2006, 2323]. Games [436, 1077, 1447, 1508, 2176,2430]. Gamified
[2733]. Gamma [2515]. GANs [2250, 2662]. Gap
[1634, 2370, 2451, 2878, 3123]. Gaps [1699, 2455]. Garbage [263, 1013, 1813].
gate [1352]. Gathering [2710]. gauntlet [1088]. Gaussian [1271, 1672].
Gaze [2483, 2786, 3379]. Gender [3210]. General [639, 795, 2049, 2674].
general-purpose [795]. Generalization [1232, 3007, 3356]. Generalized
[71, 2941]. Generalizing [2115]. Generated [1596, 2084, 3195, 3314].
Generating [266, 267]. Generation [44, 119, 136–138,301, 878, 911, 913, 983,
1022, 1039, 1119, 1511, 1672, 1761, 1764, 1834, 1880, 1898,2099, 2114, 2201, 2290,
2299, 2359, 2390, 2414, 2458, 2524, 2603, 2678, 2687, 2715,2759, 2775, 2816, 2872,
2881, 2884, 2938, 2980, 2982, 2996, 3031, 3039, 3100, 3173,3188, 3245].
Generative
[1934, 2222, 2224, 2250, 2286, 2319, 2344, 2460, 2524, 2526, 2629,2827, 2842, 2843,
2845, 2889, 2899, 3009, 3153, 3161, 3226, 3228, 3287, 3386,3411, 3416].
Generator [211]. Generators [321–324,1249, 1271, 2088, 2515, 3274].
Generic [2059, 3304]. Genetic [662, 1834, 1915,2138]. Genomic [1561].
Geographic [195]. geolocation [1310]. Geomagnetism [1792]. Geometric
[170, 205, 396, 488, 553, 680, 782–784,786, 1041, 1350,3193, 3331]. geometrical
[1284]. geometrical-topological [1284]. Geometry [650, 747, 2498].
Geospatial [1658]. GeoStreams [1837]. GES [2880]. Gesture [2342, 2880].
Gestures [2880]. get [890]. Getting [968, 3230]. GII [870]. GIS [1823].
Global [927, 1397,1547]. Glossary [167]. Glucose [3179]. glut [911]. GNP
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[870]. GNSS [1619]. Go [77, 1032, 2824]. Goal [2641]. Goal-driven [2641].
goals [856, 882]. Going [1906, 1964, 2940]. Gotta [2379]. Governance
[2925, 3214]. Government [566]. GPGPU [1615]. GPS [1455, 1752]. GPU
[1504, 1554, 1660, 1730, 2073, 2441, 2577, 2669, 2898]. GPU-Based [2073, 2366].
GPUs [1776, 2488]. Grading [3399]. grail [827]. Grained [2042].
Grammar [574]. Grammars [21, 1464]. Grand [588]. Graph [346, 653, 785,
1081, 1204, 1249, 1273, 1533, 1580, 1630, 1763, 1776, 1853,1855, 1928, 1930, 2051,
2088, 2223, 2378, 2392, 2527, 2648, 2656, 2683, 2758, 2783,2796, 2846, 2878, 2911,
2923, 2943, 3017, 3030, 3098, 3099, 3105, 3111, 3190, 3201,3272, 3373, 3392, 3412].
Graph-Based [1533, 1630, 1930, 2796]. Graph-level [3099]. graphic [908].
Graphical [35, 1081, 1376, 1501, 2879, 3188]. Graphics
[36, 166, 168, 169, 679, 681]. Graphlets [2215]. GraphQL [2632]. Graphs
[376, 612, 1092, 1288, 1460, 2223, 2258, 2440, 2570, 2908, 3025,3098, 3233, 3260,
3278, 3345, 3404]. Gray [3082]. Great [3038]. Green [1515, 1524, 3135, 3265].
Green-Energy-Aware [1515]. Grid [1039, 1333, 2645, 2959]. Grid-Based
[2959]. Grids [1250, 1420, 1622]. grooming [2188]. Gross [509, 870]. ground
[2775]. Grounded [3391]. Group
[420, 1161,1195, 1221, 1403, 1870, 1981, 3224]. groupware [1161]. Growth
[11, 2455]. Guarantees [634, 3208]. Guard [2745]. Guest
[73, 89, 95, 105, 108, 112, 155, 247, 356, 440]. Guidance [1593]. Guide
[443, 926, 1331, 2554, 3277]. Guided [1187, 2724, 2881, 2940, 3178]. Guideline
[2299]. Guidelines [1137, 2320, 2372, 2493, 3356].

Hack [1973]. Half [2413]. Half-Century [2413]. Hallucination [2678, 3259].
Handcrafted [1967]. Handheld [2786]. Handle [1979]. Handling
[621, 1636,2386, 2694, 3087]. Handover [1692]. Hands [1254, 3382].
Hands-on [1254]. Handwriting [1728]. Handwritten [1406, 1910]. Haptic
[1667, 2371, 2561, 2946]. Hard [171–173,825, 1356, 1719, 2210]. Hardware
[798, 1423,1424, 1497, 1672, 1753, 1924, 1964, 1976, 2142, 2270, 2412, 2508, 2513,
2555, 2673, 2682, 2884, 2893, 3027, 3063, 3255, 3300, 3357]. Hardware-Based
[3300]. Hardwired [535]. Harmful [2824]. Harnessing [3375]. Hash
[81, 2149]. Hashing [419, 1706]. Hate [1878, 2742, 3239]. HCI [911, 1892].
HCIS [910]. Head [228, 2307, 2483]. Head-mounted [2307]. Head-worn
[2483]. Headed [618]. heading [1318]. Heads [201, 202]. Headsets
[2352, 3169]. Health [1632, 1780, 2137, 2182, 2463, 2899, 2901, 2942, 2956].
Healthcare [1245, 1386, 1835, 2079, 2183, 2300, 2435, 2490, 2679, 2804, 3156,
3170, 3234, 3365, 3427]. Heap [1649]. Hearsay [230]. Hearsay-II [230].
Heart [2167, 2889]. helps [771]. Here [1103, 2936]. Herring [640].
Heterogeneity [2349]. Heterogeneous [462, 464, 465, 702, 855, 1054, 1554,
1953, 2441, 2488, 2543, 2572, 2831, 3027, 3357]. Heuristic [598]. Heuristics
[905, 2730,3204]. Hidden [66]. Hidden-Surface [66]. Hiding [2932].
Hierarchical [99, 341, 428, 613, 2090, 2296]. hierarchies [1084, 1232].
hierarchy [796]. High [236, 315, 483, 542, 552, 574, 586, 671, 698, 795, 1173,
1180, 1193, 1816, 1847, 1919, 2817, 2933, 3173]. high-dimensional [1193].
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High-Level [236, 315, 574, 3173]. High-Performance
[542, 552, 586, 795, 1173, 1816, 1919, 2817]. High-Resolution [2933].
High-Speed [483, 698, 1847]. Higher [1084, 1745, 3114]. higher-level [3114].
Highly [335, 2213, 2216]. Hint [2359]. HINTS [2359]. Historical
[3, 314, 2779]. History [1127, 1133, 1215, 2056, 2825]. Hitchhiker [3277]. Hoc
[1242, 1261, 1505, 1563, 1904, 2585, 3060, 3333]. Hole [2742]. Holistic [2409].
Holograms [2084]. holy [827]. Home [1589, 2169, 2610, 3124]. Homeostasis
[3206]. Homes [1770, 2797, 2874]. homogeneous [1483]. Homomorphic
[1778, 1872, 2122, 3068]. Homomorphically [2382]. Honeyword [2599].
Honeyword-based [2599]. Hop [2888]. Horizontal [1470, 2992]. Host
[1891, 2048]. Host-Based [1891]. Hosting [1233, 2192]. HotDoc [1167].
Hotel [2803]. Hotspots [2466]. Householder [504]. HPC
[1732, 1801, 2798, 3327, 3357]. HPCs [2073]. Hubs [1097]. Huffman [2009].
Human [179, 248, 250, 344, 431, 687, 691, 761, 900, 909, 910, 1337, 1382, 1457,
1471, 1480, 1562, 1576, 1593, 1707, 1906, 2001, 2246, 2264,2268, 2352, 2360, 2364,
2379, 2437, 2510, 2518, 2550, 2556, 2702, 2713, 2726, 2763,2861, 2881, 2916, 2988,
3031, 3077, 3154, 3177, 3206, 3212, 3246, 3276, 3329, 3344,3400, 3449].
Human-Agent [2268]. Human-Autonomy [2916]. Human-Centered
[910, 3212,3329]. Human-Centric [3154]. Human-City [2352].
Human-Computer [250, 431, 687, 761, 900, 909, 1382,2713, 3246].
Human-Food [3077]. Human-Human [2861]. Human-Machine
[1457, 1707, 2702]. Human-or-computer [2379]. Human-Powered [1562].
Humanities [23]. Humans [2471, 3085]. Hunting [3066]. Hybrid
[889, 1558,2658, 2977, 3024, 3308]. Hybrid-Optimization [2977]. Hybrids
[3318]. Hydra [120]. Hyper [2683]. Hyperdimensional [2560, 2605].
Hypergraph [1673, 2776, 3274]. Hypermedia [630, 637, 1089, 1093–
1096, 1098, 1100, 1104, 1105, 1112, 1115, 1116, 1118, 1121,1123].
hyperstructure [1122]. Hypertext [1089, 1093, 1095, 1099, 1101, 1103, 1106–
1108, 1110, 1111, 1114, 1120, 1124, 1127, 1268]. Hypervideos [1704].
Hypervisor [1565]. Hypervisor-Based [1565]. Hypervolume [2306].
Hypothesis [2549].

I/O [760, 970, 972–974,1816, 2798, 3327]. I/O-efficient [974]. IBM
[15, 31, 32]. Ideal [2056]. Idealized [24]. Ideas [583, 1277, 2624].
Identification
[1348, 1389, 1559, 1809, 1957, 2550, 2653, 2905, 3055, 3076, 3110,3224].
Identifier [71]. Identifying [1946, 2729, 2964,3291]. Identity
[2256, 2813, 3050]. Idiomatic [303, 304]. IDSs [2092]. Igniting [3277]. II
[230, 295, 2213, 2547, 2605, 3205, 3247]. IIoT [2096, 2439, 2802]. Illumination
[2101]. Illusions [2946]. Illustrated [2549]. Image
[269, 278, 310, 311, 515, 589, 623, 983, 1226, 1230,1265, 1277, 1347, 1521, 1634,
1694, 1699, 1911, 1997, 2080, 2239, 2356, 2397, 2418, 2431,2438, 2526, 2591, 2709,
2781, 2814, 2837, 2842, 2855, 2868, 2892, 2949, 3001, 3031,3067, 3091, 3104, 3150,
3181, 3197, 3253, 3394, 3407, 3425]. image-based [1230]. Image-level [3181].
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Image/Video [623]. Imagery [2498, 3428]. Images
[67, 270, 520, 1464, 1890, 2300, 2390, 2421, 2578, 2905,2932]. Imaging
[494, 2084,2254, 2274, 2690, 2917, 3023]. Imagistic [609]. Imbalanced
[1651, 2003, 3087, 3278]. Imitation [1716]. Immersion [3002]. Immersive
[2545, 2989, 3427]. Impact [975, 1334, 1560, 1564, 2329, 2545, 2555, 2799, 3015].
IMPACTS [3206]. Impairments [2573]. Imperative [723, 990, 1409].
Implementation
[574, 720, 1391, 1608, 1819, 1872, 1935, 2142, 2431, 2638, 2706,2743, 3143].
Implementation-Level [2706]. Implementations
[743, 808, 1272, 1845, 1922, 2185, 2339, 3317, 3402]. Implementing
[469, 1257,1339, 2726]. Implications [383, 534, 893, 911, 1829, 2488]. Implicit
[1545, 2688]. Importance [772, 792, 802, 803, 3070, 3165]. Impossibility
[2760]. Improve [637, 965, 3080]. Improved [1988]. Improvement
[1074, 1300, 3238]. Improvements [1652, 3063]. Improving
[852, 1193,1205, 1482, 1504, 1827, 2057, 2860]. Imputation [2563]. In-Depth
[1989, 2526, 2797, 3198, 3230]. In-Network [1578]. In-Vehicle [2208, 2667].
Incentive [2566, 2731]. Inclusive [2938]. Incomputability [52].
Incorporating [495]. Increases [1539]. Incremental [793, 889].
Independence [642]. Independent [1985]. Index
[632, 644, 645, 765, 766, 997–999,1193, 1388, 2178]. index-based [1388].
indexed [1096]. Indexes [1262, 2213]. Indexing [61, 1822, 2213, 2216, 2558].
Indicator [2081, 2306]. Indicator-based [2081]. Indicators [3273].
Indistinguishable [2307]. Indoor
[1463, 1539, 1575, 1645, 1792, 1959, 1985, 1988, 2123, 3055]. Indoors [1608].
Induced [1523, 2014]. Induction [1399, 2205, 2246]. Inductive [319].
Industrial
[29, 787, 789, 797, 1172, 2416, 2811, 2834, 2883, 2928, 3101, 3243, 3419]. Industry
[556, 846, 1838, 2375, 2750, 2976, 2989]. inefficiency [853]. Inertial
[1471, 1539]. Infectious [3283]. Inference
[319, 737, 1620, 1817, 2422, 2592, 2844, 2869, 3160, 3261, 3363,3390, 3424].
Influence [2058, 3084]. influenced [2672]. influences [1277]. Influential
[1809, 2955]. Informatics [1632]. Information
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[1772, 1804, 2053, 2096, 2613, 3283, 3291]. RLHF [3449]. Road
[1440, 1955, 2172, 2829, 2869, 3347, 3386]. Roadmap
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1105, 1247, 1253, 1355, 1394, 1476, 1478, 1638, 1655, 2157,2263, 2370, 2383, 2508,
2558, 2559, 2650, 2777, 2815, 3022]. Search-based [1394]. Searchable
[1503, 1735, 2871]. Searching [213, 553, 1192, 1193, 1750]. Second [983].
Second-Generation [983]. Secondary [542, 586, 697, 2463]. Secret [2419].
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2746, 2749, 2756, 2809, 2848, 2863, 2883, 2887, 2903, 2904,2935, 2967, 2970, 3012,
3094, 3113, 3115, 3124, 3138, 3175, 3179, 3196, 3223, 3240,3242, 3250, 3252, 3292,
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[1242, 1269, 1291, 1340, 1353, 1390, 1392, 1489, 1497, 1509, 1579,1606, 1613, 1625,
1650, 1670, 1677, 1723, 1726, 1812, 2187, 2264, 2321, 2653,2711, 2762, 2838, 2896,
2959, 2988, 3175, 3276, 3425]. Sensor-Based [2264, 2762, 3276].
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[244, 353, 581, 834, 1288, 2446]. Some
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Speech-Understanding [230]. Speed [483, 614, 698, 1847]. Speedups [505].
Spiking [2673]. Split [2520]. Splits [2205]. Spoken [1200]. Spontaneous
[1493]. Spoofing [1619]. Sports [1717, 2942]. Spreading [1958]. SQL
[678, 3450]. Square [743]. Square-Root [743]. SRAM [1522].
SRAM-Based [1522]. Stability [1151, 1383, 2860, 3090]. Stabilization
[521, 2477]. stabilizing [2126]. Staffing [56]. Stage [3230]. Stages [3165].
staging [1022]. Stance [2063, 3422]. Standard [25, 3402]. Standardization
[166]. Standards [686, 809, 1245, 1317, 1484, 2244, 2423, 2439, 2573]. Start
[3136]. Starting [2981]. State [162, 459, 469, 472, 535, 749, 1185, 1196, 1203,
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[849] M. Tamer Özsu. Future of database systems: changing applications
and technological developments. ACM Computing Surveys, 28(4es):85:1–
85:??, December 1996. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL http://www.acm.org/pubs/citations/

journals/surveys/1996-28-4es/a85-ozsu/.

Ramakrishnan:1996:SPD

[850] Raghu Ramakrishnan. Some promising directions for database research.
ACM Computing Surveys, 28(4es):86:1–86:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a86-ramakrishnan/.

Ramamritham:1996:AOD

[851] Krithi Ramamritham. Application-oriented database support. ACM
Computing Surveys, 28(4es):87:1–87:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a87-ramamritham/.



REFERENCES 174

Schek:1996:IRF

[852] Hans-J. Schek. Improving the role of future database systems. ACM
Computing Surveys, 28(4es):88:1–88:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a88-schek/.

Snodgrass:1996:IM

[853] Richard Thomas Snodgrass. The inefficiency of misalignment. ACM
Computing Surveys, 28(4es):89:1–89:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a89-snodgrass/.

Ullman:1996:MDT

[854] Jeff Ullman. Moving database theory into database practice. ACM Com-
puting Surveys, 28(4es):90:1–90:??, December 1996. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.

org/pubs/citations/journals/surveys/1996-28-4es/a90-ullman/.

Widom:1996:IHD

[855] Jennifer Widom. Integrating heterogeneous databases: lazy or eager?
ACM Computing Surveys, 28(4es):91:1–91:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a91-widom/.

Astrachan:1996:EGP

[856] Owen Astrachan. Education goals and priorities. ACM Computing Sur-
veys, 28(4es):92:1–92:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a92-astrachan/.

Bruce:1996:TCS

[857] Kim Bruce. Thoughts on computer science education. ACM Computing
Surveys, 28(4es):93:1–93:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a93-bruce/.

Cupper:1996:RCF

[858] Robert Cupper. A revised curriculum framework. ACM Computing Sur-
veys, 28(4es):94:1–94:??, December 1996. CODEN CMSVAN. ISSN 0360-



REFERENCES 175

0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a94-cupper/.

Denning:1996:BDU

[859] Peter Denning. Business designs of the university. ACM Computing
Surveys, 28(4es):95:1–95:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a95-denning/.

Drysdale:1996:WSW

[860] Scot Drysdale. What should we teach? ACM Computing Surveys,
28(4es):96:1–96:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a96-drysdale/.

Kelemen:1996:FCN

[861] Charles Kelemen. First courses for nonmajors and public understanding
of computer science. ACM Computing Surveys, 28(4es):97:1–97:??, De-
cember 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a97-kelemen/.

McGeoch:1996:RCW

[862] Catherine McGeoch. Research in the curriculum, and the Web.
ACM Computing Surveys, 28(4es):98:1–98:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a98-mcgeoch/.

Patt:1996:FCF

[863] Yale Patt. First courses and fundamentals. ACM Computing Surveys,
28(4es):99:1–99:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a99-patt/.

Proulx:1996:FCS

[864] Richard Proulx and Richard Rosala. The future of computer sci-
ence education. ACM Computing Surveys, 28(4es):100:1–100:??, De-
cember 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a100-proulx/.



REFERENCES 176

Rada:1996:CVC

[865] Roy Rada. Calling for a virtual computing college. ACM Computing
Surveys, 28(4es):101:1–101:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a101-rada/.

Roberts:1996:DCS

[866] Eric Roberts. Directions in computer science education. ACM Computing
Surveys, 28(4es):102:1–102:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a102-roberts/.

Stein:1996:IPR

[867] Lynn Andrea Stein. Interactive programming: revolutionizing introduc-
tory computer science. ACM Computing Surveys, 28(4es):103:1–103:??,
December 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a103-stein/.

Tucker:1996:CCS

[868] Allen Tucker. Crisis in computer science education. ACM Computing
Surveys, 28(4es):104:1–104:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a104-tucker/.

Adam:1996:UAD

[869] Nabil R. Adam and Shamim Naqvi. Universal access in digital
libraries. ACM Computing Surveys, 28(4es):105:1–105:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a105-adam/.

Awerbuch:1996:MGN

[870] Baruch Awerbuch. Maximizing gross network product (GNP): resource
management on the GII. ACM Computing Surveys, 28(4es):106:1–106:??,
December 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a106-awerbuch/.

Brodsky:1996:CDT

[871] Alex Brodsky. Constraint database technology for electronic trade with
complex objectives. ACM Computing Surveys, 28(4es):107:1–107:??, De-
cember 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341



REFERENCES 177

(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a107-brodsky/.

Grossman:1996:DMC

[872] Robert Grossman. Database mining challenges for digital libraries.
ACM Computing Surveys, 28(4es):108:1–108:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a108-grossman/.

Johnson:1996:PPI

[873] Jim Johnson. The physics of politics in the information age. ACM
Computing Surveys, 28(4es):109:1–109:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a109-johnson/.

Blaustein:1996:FSP

[874] Barbara T. Blaustein, Catherine McCollum, and Arnon Rosenthal. Flex-
ible security policies for digital libraries. ACM Computing Surveys, 28
(4es):110:1–110:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a110-blaustein/.

Neches:1996:FEC

[875] Anna-Lena Neches. The future of electronic commerce: a prag-
matic view. ACM Computing Surveys, 28(4es):111:1–111:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a111-neches/.

Bennet:1996:ECP

[876] Karen Bennet and Jacob Slonim. The electronic commerce posi-
tion paper. ACM Computing Surveys, 28(4es):112:1–112:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a112-bennet/.

Wolfson:1996:ICM

[877] Ouri Wolfson. Infrastructure and cost models for digital libraries.
ACM Computing Surveys, 28(4es):113:1–113:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL



REFERENCES 178

http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a113-wolfson/.

Wactlar:1996:NGE

[878] Howard D. Wactlar. The next generation electronic library — captur-
ing the experience. ACM Computing Surveys, 28(4es):114:1–114:??, De-
cember 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a114-wactlar/.

Alur:1996:NSF

[879] Rajeev Alur. Next steps in formal verification. ACM Computing Surveys,
28(4es):115:1–115:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a115-alur/.

Clarke:1996:TPA

[880] Edmund Clarke and Jeannette M. Wing. Tools and partial analysis.
ACM Computing Surveys, 28(4es):116:1–116:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a116-clarke/.

Cleaveland:1996:FSD

[881] Rance Cleaveland. Formality and software design. ACM Com-
puting Surveys, 28(4es):117:1–117:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a117-cleaveland/.

German:1996:RGF

[882] Steven German. Research goals for formal methods. ACM Computing
Surveys, 28(4es):118:1–118:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a118-german/.

Henzinger:1996:SMA

[883] Thomas A. Henzinger. Some myths about formal verification. ACM
Computing Surveys, 28(4es):119:1–119:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a119-henzinger/.



REFERENCES 179

Holzmann:1996:FMC

[884] Gerard Holzmann. On-the-fly model checking. ACM Computing Surveys,
28(4es):120:1–120:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a120-holzmann/.

Jones:1996:FML

[885] Cliff Jones. Formal methods light. ACM Computing Surveys, 28
(4es):121:1–121:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a121-jones/.

Peled:1996:UIF

[886] Doron Peled. User interfaces for formal methods. ACM Computing Sur-
veys, 28(4es):122:1–122:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a122-peled/.

Rushby:1996:EUF

[887] John Rushby. Enhancing the utility of formal methods. ACM Computing
Surveys, 28(4es):123:1–123:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a123-rushby/.

Sifakis:1996:SSQ

[888] Joseph Sifakis. Safety, security and quality. ACM Computing Surveys,
28(4es):124:1–124:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a124-sifakis/.

Sistla:1996:HIM

[889] Prasad Sistla. Hybrid and incremental modelchecking techniques. ACM
Computing Surveys, 28(4es):125:1–125:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a125-sistla/.

Steffen:1996:TGF

[890] Bernhard Steffen and Tiziana Margaria. Tools get formal methods
into practice. ACM Computing Surveys, 28(4es):126:1–126:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a126-steffen/.



REFERENCES 180

Wolper:1996:MF

[891] Pierre Wolper. The meaning of “formal”. ACM Computing Surveys,
28(4es):127:1–127:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a127-wolper/.

Woodcock:1996:SER

[892] Jim Woodcock. Software engineering research directions. ACM
Computing Surveys, 28(4es):128:1–128:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a128-woodcock/.

Bryson:1996:INR

[893] Steve Bryson. Implications of near-real-time three-dimensional in-
terfaces. ACM Computing Surveys, 28(4es):129:1–129:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a129-bryson/.

Bulterman:1996:MTS

[894] Dick C. A. Bulterman. Making the technology serve the user. ACM
Computing Surveys, 28(4es):130:1–130:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a130-bulterman/.

Catarci:1996:DWN

[895] Tiziana Catarci. Databases and the Web: new requirements for an
easy access. ACM Computing Surveys, 28(4es):131:1–131:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a131-catarci/.

Citrin:1996:SDV

[896] Wayne Citrin. Strategic directions in visual languages research. ACM
Computing Surveys, 28(4es):132:1–132:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a132-citrin/.



REFERENCES 181

Cruz:1996:TIV

[897] Isabel F. Cruz. Tailorable information visualization. ACM Computing
Surveys, 28(4es):133:1–133:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a133-cruz/.

Glinert:1996:AMI

[898] Ephraim P. Glinert, R. Lindsay Todd, and G. Bowden Wise. The adap-
tive multi-interface multimodal environment. ACM Computing Surveys,
28(4es):134:1–134:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a134-glinert/.

Grudin:1996:EE

[899] Jonathan Grudin. The end of exile. ACM Computing Surveys, 28
(4es):135:1–135:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a135-grudin/.

Hollan:1996:SIH

[900] James D. Hollan. Strategic issues for human-computer interaction.
ACM Computing Surveys, 28(4es):136:1–136:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a136-hollan/.

Ioannidis:1996:VUI

[901] Yannis E. Ioannidis. Visual user interfaces for database systems.
ACM Computing Surveys, 28(4es):137:1–137:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a137-ioannidis/.

Jacob:1996:FID

[902] Robert J. K. Jacob. The future of input devices. ACM Computing
Surveys, 28(4es):138:1–138:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a138-jacob/.

John:1996:EUE

[903] Bonnie E. John. Evaluating usability evaluation techniques. ACM
Computing Surveys, 28(4es):139:1–139:??, December 1996. CODEN



REFERENCES 182

CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a139-john/.

Kurlander:1996:TUI

[904] David Kurlander. Thoughts on user interface processes and agendas.
ACM Computing Surveys, 28(4es):140:1–140:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a140-kurlander/.

Myers:1996:PHU

[905] Brad A. Myers. Programmability and heuristics in the user in-
terfaces. ACM Computing Surveys, 28(4es):141:1–141:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a141-myers/.

Olsen:1996:CRI

[906] Dan R. Olsen, Jr. Computational resources and the Internet. ACM
Computing Surveys, 28(4es):142:1–142:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a142-olsen/.

Shieber:1996:CCI

[907] Stuart M. Shieber. A call for collaborative interfaces. ACM Computing
Surveys, 28(4es):143:1–143:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a143-shieber/.

Shneiderman:1996:AGU

[908] Ben Shneiderman. Advanced graphic user interfaces: elastic and tightly
coupled windows. ACM Computing Surveys, 28(4es):144:1–144:??, De-
cember 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a144-shneiderman/.

Stasko:1996:FRD

[909] John Stasko. Future research directions in human-computer in-
teraction. ACM Computing Surveys, 28(4es):145:1–145:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341



REFERENCES 183

(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a145-stasko/.

Strong:1996:HCI

[910] Gary W. Strong. Human-centered information systems (HCIS). ACM
Computing Surveys, 28(4es):146:1–146:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a146-strong/.

Wittenburg:1996:WIG

[911] Kent Wittenburg. The WWW information glut: implications for next-
generation HCI technologies. ACM Computing Surveys, 28(4es):147:1–
147:??, December 1996. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL http://www.acm.org/pubs/citations/

journals/surveys/1996-28-4es/a147-wittenburg/.

Aksit:1996:SCC

[912] M. Aksit. Separation and composition of concerns in the object-
oriented model. ACM Computing Surveys, 28(4es):148:1–148:??, De-
cember 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a148-aksit/.

Black:1996:OOL

[913] A. P. Black. Object-oriented languages: the next generation. ACM
Computing Surveys, 28(4es):149:1–149:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a149-black/.

Cardelli:1996:BEP

[914] L. Cardelli. Bad engineering properties of object-orient languages.
ACM Computing Surveys, 28(4es):150:1–150:??, December 1996. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a150-cardelli/.

Cointe:1996:RLM

[915] P. Cointe. Reflective languages and metalevel architectures. ACM
Computing Surveys, 28(4es):151:1–151:??, December 1996. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL



REFERENCES 184

http://www.acm.org/pubs/citations/journals/surveys/1996-28-

4es/a151-cointe/.

Coplien:1996:BBO

[916] J. Coplien. Broadening beyond objects to patterns and to other
paradigms. ACM Computing Surveys, 28(4es):152:1–152:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a152-coplien/.

Guerraoui:1996:DPA

[917] R. Guerraoui. Distributed programming abstractions. ACM Computing
Surveys, 28(4es):153:1–153:??, December 1996. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.org/

pubs/citations/journals/surveys/1996-28-4es/a153-guerraoui/.

Kiczales:1996:AOP

[918] G. Kiczales. Aspect-oriented programming. ACM Computing Surveys,
28(4es):154:1–154:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a154-kiczales/.

Lea:1996:SAI

[919] D. Lea. Specification, architecture, and interoperability. ACM Comput-
ing Surveys, 28(4es):155:1–155:??, December 1996. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL http://www.acm.

org/pubs/citations/journals/surveys/1996-28-4es/a155-lea/.

Lieberherr:1996:TPO

[920] K. Lieberherr. From transience to persistence in object-oriented pro-
gramming: architectures and patterns. ACM Computing Surveys, 28
(4es):156:1–156:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a156-lieberherr/.

Madsen:1996:SRD

[921] O. Madsen. Strategic research directions in object-oriented pro-
gramming. ACM Computing Surveys, 28(4es):157:1–157:??, Decem-
ber 1996. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/1996-28-4es/a157-madsen/.



REFERENCES 185

Magnusson:1996:TI

[922] B. Magnusson. Technology integration. ACM Computing Surveys, 28
(4es):158:1–158:??, December 1996. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL http://www.acm.org/pubs/

citations/journals/surveys/1996-28-4es/a158-magnusson/.

Meseguer:1996:WON
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Riehle, and Heinz Züllighoven. Domain-driven framework layer-
ing in large systems. ACM Computing Surveys, 32(1es):5:1–5:??,
March 2000. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/2000-32-1/p5-baumer/. Article No. 5.

Pree:2000:FSL

[1139] Wolfgang Pree and Kai Koskimies. Framelets — small and loosely cou-
pled frameworks. ACM Computing Surveys, 32(1es):6:1–6:??, March
2000. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/2000-32-1/p6-pree/.

Wang:2000:BTR

[1140] Yingwu Wang, Dilip Patel, Graham King, Ian Court, Geoff Staples,
Maraget Ross, and Mohamad Fayad. On built-in test reuse in object-
oriented framework design. ACM Computing Surveys, 32(1es):7:1–7:??,
March 2000. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341



REFERENCES 222

(electronic). URL http://www.acm.org/pubs/citations/journals/

surveys/2000-32-1/p7-wang/. Article No. 7.

Hedin:2000:RLC
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tion enhancements through linguistic levels: a survey. ACM Comput-
ing Surveys, 46(3):42:1–42:??, January 2013. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic).

Rodriguez:2013:SOH
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omy of domain-specific aspect languages. ACM Computing Surveys, 47
(3):40:1–40:??, April 2015. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic).

Roy:2015:SCP

[1526] Arpan Roy, Santonu Sarkar, Rajeshwari Ganesan, and Geetika Goel.
Secure the cloud: From the perspective of a service-oriented organiza-
tion. ACM Computing Surveys, 47(3):41:1–41:??, April 2015. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic).

Renesse:2015:PMM

[1527] Robbert Van Renesse and Deniz Altinbuken. Paxos made moderately
complex. ACM Computing Surveys, 47(3):42:1–42:??, April 2015. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic).

DMello:2015:RMA

[1528] Sidney K. D’Mello and Jacqueline Kory. A review and meta-analysis
of multimodal affect detection systems. ACM Computing Surveys, 47
(3):43:1–43:??, April 2015. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic).

Maglo:2015:MCS

[1529] Adrien Maglo, Guillaume Lavoué, Florent Dupont, and Céline Hudelot.
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distant supervision: a survey. ACM Computing Surveys, 51(5):106:1–
106:??, January 2019. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/ft_gateway.cfm?

id=3241741.

Nayyer:2019:SCB

[1900] M. Ziad Nayyer, Imran Raza, and Syed Asad Hussain. A survey of
cloudlet-based mobile augmentation approaches for resource optimiza-
tion. ACM Computing Surveys, 51(5):107:1–107:??, January 2019. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/ft_gateway.cfm?id=3241738.

Biorn-Hansen:2019:STC

[1901] Andreas Biørn-Hansen, Tor-Morten Grønli, and Gheorghita Ghinea. A
survey and taxonomy of core concepts and research challenges in cross-
platform mobile development. ACM Computing Surveys, 51(5):108:1–
108:??, January 2019. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/ft_gateway.cfm?

id=3241739.

Khan:2019:SPN

[1902] Yasir Imtiaz Khan, Alexandros Konios, and Nicolas Guelfi. A survey
of Petri nets slicing. ACM Computing Surveys, 51(5):109:1–109:??, Jan-
uary 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/ft_gateway.cfm?id=3241736.

Wang:2019:MLS

[1903] Ping Wang, Yan Li, and Chandan K. Reddy. Machine learning for sur-
vival analysis: a survey. ACM Computing Surveys, 51(6):110:1–110:??,
February 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/ft_gateway.cfm?id=3214306.

Ferrer:2019:TDC

[1904] Ana Juan Ferrer, Joan Manuel Marquès, and Josep Jorba. Towards the
decentralised cloud: Survey on approaches and challenges for mobile, ad
hoc, and edge computing. ACM Computing Surveys, 51(6):111:1–111:??,
February 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/ft_gateway.cfm?id=3243929.



REFERENCES 335

Gui:2019:SBB

[1905] Qiong Gui, Maria V. Ruiz-Blondet, Sarah Laszlo, and Zhanpeng Jin.
A survey on brain biometrics. ACM Computing Surveys, 51(6):112:1–
112:??, February 2019. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/ft_gateway.cfm?

id=3230632.

Israelsen:2019:DCA

[1906] Brett W. Israelsen and Nisar R. Ahmed. “Dave . . . I can assure you
. . . that it’s going to be all right . . . ” A definition, case for, and sur-
vey of algorithmic assurances in human–autonomy trust relationships.
ACM Computing Surveys, 51(6):113:1–113:??, February 2019. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/ft_gateway.cfm?id=3267338.

Bonfim:2019:INS

[1907] Michel S. Bonfim, Kelvin L. Dias, and Stenio F. L. Fernandes. Integrated
NFV/SDN architectures: a systematic literature review. ACM Com-
puting Surveys, 51(6):114:1–114:??, February 2019. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/ft_gateway.cfm?id=3172866.

Bashir:2019:SCO

[1908] Janibul Bashir, Eldhose Peter, and Smruti R. Sarangi. A survey of on-
chip optical interconnects. ACM Computing Surveys, 51(6):115:1–115:??,
February 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/ft_gateway.cfm?id=3267934.

Dizdarevic:2019:SCP
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[1960] Henriette Röger and Ruben Mayer. A comprehensive survey on paral-
lelization and elasticity in stream processing. ACM Computing Surveys,
52(2):36:1–36:??, May 2019. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/ft_gateway.cfm?

id=3303849.

Islam:2019:MVR

[1961] Chadni Islam, Muhammad Ali Babar, and Surya Nepal. A multi-vocal
review of security orchestration. ACM Computing Surveys, 52(2):37:1–
37:??, May 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/ft_gateway.cfm?id=3305268.

Taha:2019:ADM

[1962] Ayman Taha and Ali S. Hadi. Anomaly detection methods for categorical
data: a review. ACM Computing Surveys, 52(2):38:1–38:??, May 2019.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/ft_gateway.cfm?id=3312739.

Sundararajan:2019:SMC

[1963] Aditya Sundararajan, Arif I. Sarwat, and Alexander Pons. A survey
on modality characteristics, performance evaluation metrics, and secu-
rity for traditional and wearable biometric systems. ACM Computing
Surveys, 52(2):39:1–39:??, May 2019. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/ft_

gateway.cfm?id=3309550.



REFERENCES 345

Wang:2019:DNN

[1964] Erwei Wang, James J. Davis, Ruizhe Zhao, Ho-Cheung Ng, Xinyu Niu,
Wayne Luk, Peter Y. K. Cheung, and George A. Constantinides. Deep
neural network approximation for custom hardware: Where we’ve been,
where we’re going. ACM Computing Surveys, 52(2):40:1–40:??, May
2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/ft_gateway.cfm?id=3309551.

Habibzadeh:2019:SCS

[1965] Hadi Habibzadeh, Cem Kaptan, Tolga Soyata, Burak Kantarci, and
Azzedine Boukerche. Smart city system design: a comprehensive study
of the application and data planes. ACM Computing Surveys, 52(2):41:1–
41:??, May 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/ft_gateway.cfm?id=3309545.

Sultan:2019:SCL

[1966] Hameedah Sultan, Anjali Chauhan, and Smruti R. Sarangi. A survey
of chip-level thermal simulators. ACM Computing Surveys, 52(2):42:1–
42:??, May 2019. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/ft_gateway.cfm?id=3309544.

Fiaz:2019:HDT

[1967] Mustansar Fiaz, Arif Mahmood, Sajid Javed, and Soon Ki Jung. Hand-
crafted and deep trackers: Recent visual object tracking approaches and
trends. ACM Computing Surveys, 52(2):43:1–43:??, May 2019. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/ft_gateway.cfm?id=3309665.

Mannes:2019:NCN

[1968] Elisa Mannes and Carlos Maziero. Naming content on the network layer:
a security analysis of the information-centric network model. ACM Com-
puting Surveys, 52(3):44:1–44:??, July 2019. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

ft_gateway.cfm?id=3311888.

Grondahl:2019:TAA
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[2031] Ana C. Lorena, Lúıs P. F. Garcia, Jens Lehmann, Marcilio C. P. Souto,
and Tin Kam Ho. How complex is your classification problem?: a survey
on measuring classification complexity. ACM Computing Surveys, 52(5):
107:1–107:??, October 2019. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/ft_gateway.cfm?

id=3347711.

Wu:2020:CPM

[2032] Caesar Wu, Rajkumar Buyya, and Kotagiri Ramamohanarao. Cloud
pricing models: Taxonomy, survey, and interdisciplinary challenges.
ACM Computing Surveys, 52(6):108:1–108:??, January 2020. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/ft_gateway.cfm?id=3342103.

Binmakhashen:2020:DLA

[2033] Galal M. Binmakhashen and Sabri A. Mahmoud. Document layout anal-
ysis: a comprehensive survey. ACM Computing Surveys, 52(6):109:1–
109:??, January 2020. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/ft_gateway.cfm?

id=3355610.

DeGuzman:2020:SPA

[2034] Jaybie A. De Guzman, Kanchana Thilakarathna, and Aruna Seneviratne.
Security and privacy approaches in mixed reality: a literature survey.
ACM Computing Surveys, 52(6):110:1–110:??, January 2020. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/ft_gateway.cfm?id=3359626.

Usman:2020:SRL

[2035] Muhammad Usman, Mian Ahmad Jan, Xiangjian He, and Jinjun Chen.
A survey on representation learning efforts in cybersecurity domain.
ACM Computing Surveys, 52(6):111:1–111:??, January 2020. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/ft_gateway.cfm?id=3331174.



REFERENCES 357

Foltynek:2020:APD
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Computer-generated holograms for 3D imaging: a survey. ACM Com-
puting Surveys, 53(2):32:1–32:35, July 2020. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/abs/10.1145/3378444.

Cherubin:2020:TRP

[2085] Stefano Cherubin and Giovanni Agosta. Tools for reduced precision com-
putation: a survey. ACM Computing Surveys, 53(2):33:1–33:35, July
2020. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/abs/10.1145/3381039.

Zolfaghari:2020:CDN

[2086] Behrouz Zolfaghari, Gautam Srivastava, Swapnoneel Roy, Hamid R. Ne-
mati, Fatemeh Afghah, Takeshi Koshiba, Abolfazl Razi, Khodakhast
Bibak, Pinaki Mitra, and Brijesh Kumar Rai. Content delivery networks:
State of the art, trends, and future roadmap. ACM Computing Surveys,
53(2):34:1–34:34, July 2020. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic). URL https://dl.acm.org/doi/abs/10.1145/

3380613.

Alam:2020:SNV

[2087] Iqbal Alam, Kashif Sharif, Fan Li, Zohaib Latif, M. M. Karim, Sujit
Biswas, Boubakr Nour, and Yu Wang. A survey of network virtualization
techniques for Internet of Things using SDN and NFV. ACM Computing
Surveys, 53(2):35:1–35:40, July 2020. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

abs/10.1145/3379444.

Bonifati:2020:GGS

[2088] Angela Bonifati, Irena Holubová, Arnau Prat-Pérez, and Sherif Sakr.
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vey on energy expenditure estimation using wearable devices. ACM
Computing Surveys, 53(5):91:1–91:35, October 2020. CODEN CMSVAN.



REFERENCES 375

ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/doi/10.1145/3404482.

Aljeri:2020:MME

[2144] Noura Aljeri and Azzedine Boukerche. Mobility management in 5G-
enabled vehicular networks: Models, protocols, and classification. ACM
Computing Surveys, 53(5):92:1–92:35, October 2020. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/doi/10.1145/3403953.

Khader:2020:DBA

[2145] Mariam Khader and Ghazi Al-Naymat. Density-based algorithms for big
data clustering using MapReduce framework: a comprehensive study.
ACM Computing Surveys, 53(5):93:1–93:38, October 2020. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3403951.

DeSousa:2020:VTS

[2146] Roniel S. De Sousa, Azzedine Boukerche, and Antonio A. F. Loureiro.
Vehicle trajectory similarity: Models, methods, and applications. ACM
Computing Surveys, 53(5):94:1–94:32, October 2020. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/doi/10.1145/3406096.

Canal:2020:PRF

[2147] Ramon Canal, Carles Hernandez, Rafa Tornero, Alessandro Cilardo,
Giuseppe Massari, Federico Reghenzani, William Fornaciari, Marina
Zapater, David Atienza, Ariel Oleksiak, Wojciech PiAtek, and Jaume
Abella. Predictive reliability and fault management in exascale systems:
State of the art and perspectives. ACM Computing Surveys, 53(5):95:1–
95:32, October 2020. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-
7341 (electronic). URL https://dl.acm.org/doi/10.1145/3403956.

Mehic:2020:QKD

[2148] Miralem Mehic, Marcin Niemiec, Stefan Rass, Jiajun Ma, Momtchil
Peev, Alejandro Aguado, Vicente Martin, Stefan Schauer, Andreas
Poppe, Christoph Pacher, and Miroslav Voznak. Quantum key distri-
bution: a networking perspective. ACM Computing Surveys, 53(5):96:1–
96:41, October 2020. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-
7341 (electronic). URL https://dl.acm.org/doi/10.1145/3402192.



REFERENCES 376

Al-Odat:2020:SHA

[2149] Zeyad A. Al-Odat, Mazhar Ali, Assad Abbas, and Samee U. Khan. Se-
cure hash algorithms and the corresponding FPGA optimization tech-
niques. ACM Computing Surveys, 53(5):97:1–97:36, October 2020. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3311724.

Uprety:2020:SQT

[2150] Sagar Uprety, Dimitris Gkoumas, and Dawei Song. A survey of quantum
theory inspired approaches to information retrieval. ACM Computing
Surveys, 53(5):98:1–98:39, October 2020. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3402179.

Dabre:2020:SMN

[2151] Raj Dabre, Chenhui Chu, and Anoop Kunchukuttan. A survey of
multilingual neural machine translation. ACM Computing Surveys, 53
(5):99:1–99:38, October 2020. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3406095.

Lin:2020:TSP

[2152] Weiwei Lin, Fang Shi, Wentai Wu, Keqin Li, Guangxin Wu, and Al-Alas
Mohammed. A taxonomy and survey of power models and power mod-
eling for cloud servers. ACM Computing Surveys, 53(5):100:1–100:41,
October 2020. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/doi/10.1145/3406208.

Chatterjee:2020:CSS

[2153] Deya Chatterjee and Shrisha Rao. Computational sustainability: a socio-
technical perspective. ACM Computing Surveys, 53(5):101:1–101:29, Oc-
tober 2020. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3409797.

Younes:2020:TEA

[2154] Maram Bani Younes and Azzedine Boukerche. Traffic efficiency appli-
cations over downtown roads: a new challenge for intelligent connected
vehicles. ACM Computing Surveys, 53(5):102:1–102:30, October 2020.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3403952.



REFERENCES 377

Cornejo-Lupa:2020:SOS
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[2190] Ángel Jesús Varela-Vaca and Antonia M. Reina Quintero. Smart contract
languages: a multivocal mapping study. ACM Computing Surveys, 54(1):
3:1–3:38, April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-
7341 (electronic). URL https://dl.acm.org/doi/10.1145/3423166.

Jiang:2021:LPP

[2191] Hongbo Jiang, Jie Li, Ping Zhao, Fanzi Zeng, Zhu Xiao, and Arun Iyen-
gar. Location privacy-preserving mechanisms in location-based services:
a comprehensive survey. ACM Computing Surveys, 54(1):4:1–4:36, April
2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3423165.



REFERENCES 383

Wright:2021:CFR

[2192] Christopher Wright, William A. Moeglein, Saurabh Bagchi, Milind
Kulkarni, and Abraham A. Clements. Challenges in firmware re-hosting,
emulation, and analysis. ACM Computing Surveys, 54(1):5:1–5:36, April
2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3423167.

Gu:2021:SBC

[2193] Renjie Gu, Chaoyue Niu, Fan Wu, Guihai Chen, Chun Hu, Chengfei
Lyu, and Zhihua Wu. From server-based to client-based machine learn-
ing: a comprehensive survey. ACM Computing Surveys, 54(1):6:1–6:36,
April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3424660.

Mirsky:2021:CDD

[2194] Yisroel Mirsky and Wenke Lee. The creation and detection of deepfakes:
a survey. ACM Computing Surveys, 54(1):7:1–7:41, April 2021. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3425780.

Boyar:2021:RWO

[2195] Joan Boyar, Lene M. Favrholdt, and Kim S. Larsen. Relative worst-order
analysis: a survey. ACM Computing Surveys, 54(1):8:1–8:21, April 2021.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3425910.

Ravi:2021:LBK

[2196] Prasanna Ravi, James Howe, Anupam Chattopadhyay, and Shivam
Bhasin. Lattice-based key-sharing schemes: a survey. ACM Comput-
ing Surveys, 54(1):9:1–9:39, April 2021. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3422178.

Mirza:2021:PDL

[2197] Behroz Mirza, Tahir Q. Syed, Behraj Khan, and Yameen Malik. Potential
deep learning solutions to persistent and emerging big data challenges —
a practitioners’ cookbook. ACM Computing Surveys, 54(1):10:1–10:39,
April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3427476.

Bernal:2021:SBC
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ing for time-triggered hard real-time systems. ACM Computing Sur-
veys, 54(1):23:1–23:32, April 2021. CODEN CMSVAN. ISSN 0360-



REFERENCES 386

0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3431232.

Distler:2021:BFT

[2211] Tobias Distler. Byzantine fault-tolerant state-machine replication from a
systems perspective. ACM Computing Surveys, 54(1):24:1–24:38, April
2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3436728.

Qasem:2021:AVD

[2212] Abdullah Qasem, Paria Shirani, Mourad Debbabi, Lingyu Wang,
Bernard Lebel, and Basile L. Agba. Automatic vulnerability detection in
embedded devices and firmware: Survey and layered taxonomies. ACM
Computing Surveys, 54(2):25:1–25:42, April 2021. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/doi/10.1145/3432893.

Navarro:2021:IHRa

[2213] Gonzalo Navarro. Indexing highly repetitive string collections, Part II:
Compressed indexes. ACM Computing Surveys, 54(2):26:1–26:32, April
2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3432999.

Zhou:2021:SIC

[2214] Fan Zhou, Xovee Xu, Goce Trajcevski, and Kunpeng Zhang. A sur-
vey of information cascade analysis: Models, predictions, and recent ad-
vances. ACM Computing Surveys, 54(2):27:1–27:36, April 2021. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3433000.

Ribeiro:2021:SSC

[2215] Pedro Ribeiro, Pedro Paredes, Miguel E. P. Silva, David Aparicio, and
Fernando Silva. A survey on subgraph counting: Concepts, algorithms,
and applications to network motifs and graphlets. ACM Computing Sur-
veys, 54(2):28:1–28:36, April 2021. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3433652.

Navarro:2021:IHRb

[2216] Gonzalo Navarro. Indexing highly repetitive string collections, part i:
Repetitiveness measures. ACM Computing Surveys, 54(2):29:1–29:31,
April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3434399.



REFERENCES 387

Boukerche:2021:ODU

[2217] Azzedine Boukerche and Zhijun Hou. Object detection using deep learn-
ing methods in traffic scenarios. ACM Computing Surveys, 54(2):30:1–
30:35, April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/doi/10.1145/3434398.

Liu:2021:WML

[2218] Bo Liu, Ming Ding, Sina Shaham, Wenny Rahayu, Farhad Farokhi, and
Zihuai Lin. When machine learning meets privacy: a survey and out-
look. ACM Computing Surveys, 54(2):31:1–31:36, April 2021. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3436755.

Li:2021:DAE

[2219] Chenning Li, Zhichao Cao, and Yunhao Liu. Deep AI enabled ubiquitous
wireless sensing: a survey. ACM Computing Surveys, 54(2):32:1–32:35,
April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3436729.

Harley:2021:IIW

[2220] Kelsey Harley and Rodney Cooper. Information integrity: Are we there
yet? ACM Computing Surveys, 54(2):33:1–33:35, April 2021. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3436817.

Talbi:2021:ADD

[2221] El-Ghazali Talbi. Automated design of deep neural networks: a sur-
vey and unified taxonomy. ACM Computing Surveys, 54(2):34:1–34:37,
April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3439730.

Deldjoo:2021:SAR

[2222] Yashar Deldjoo, Tommaso Di Noia, and Felice Antonio Merra. A survey
on adversarial recommender systems: From attack/defense strategies to
generative adversarial networks. ACM Computing Surveys, 54(2):35:1–
35:38, April 2021. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/doi/10.1145/3439729.

Bouhenni:2021:SDG
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[2337] Douglas Paulo De Mattos, Débora C. Muchaluat-Saade, and Gheorghita
Ghinea. Beyond multimedia authoring: On the need for mulsemedia
authoring tools. ACM Computing Surveys, 54(7):150:1–150:31, Septem-
ber 2022. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3464422.



REFERENCES 407

Zhang:2022:ELE

[2338] Jie Zhang, Zhihao Qu, Chenxi Chen, Haozhao Wang, Yufeng Zhan,
Baoliu Ye, and Song Guo. Edge learning: The enabling technology
for distributed big data analytics in the edge. ACM Computing Sur-
veys, 54(7):151:1–151:36, September 2022. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3464419.

Baldassin:2022:PMS

[2339] Alexandro Baldassin, João Barreto, Daniel Castro, and Paolo Romano.
Persistent memory: a survey of programming support and implemen-
tations. ACM Computing Surveys, 54(7):152:1–152:37, September 2022.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3465402.

Juarez:2022:CRT

[2340] Julio Juárez, Cipriano (Pano) Santos, and Carlos A. Brizuela. A com-
prehensive review and a taxonomy proposal of team formation problems.
ACM Computing Surveys, 54(7):153:1–153:33, September 2022. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3465399.

Wang:2022:SSB

[2341] Shoujin Wang, Longbing Cao, Yan Wang, Quan Z. Sheng, Mehmet A.
Orgun, and Defu Lian. A survey on session-based recommender systems.
ACM Computing Surveys, 54(7):154:1–154:38, September 2022. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL https:

//dl.acm.org/doi/10.1145/3465401.

Magrofuoco:2022:TDS

[2342] Nathan Magrofuoco, Paolo Roselli, and Jean Vanderdonckt. Two-
dimensional stroke gesture recognition: a survey. ACM Computing Sur-
veys, 54(7):155:1–155:36, September 2022. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3465400.

Chefrour:2022:OWD

[2343] Djalel Chefrour. One-way delay measurement from traditional networks
to SDN: a survey. ACM Computing Surveys, 54(7):156:1–156:35, Septem-
ber 2022. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3466167.



REFERENCES 408

Jabbar:2022:SGA

[2344] Abdul Jabbar, Xi Li, and Bourahla Omar. A survey on generative adver-
sarial networks: Variants, applications, and training. ACM Computing
Surveys, 54(8):157:1–157:49, November 2022. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3463475.

Chen:2022:SAA

[2345] Jianguo Chen, Kenli Li, Zhaolei Zhang, Keqin Li, and Philip S. Yu. A
survey on applications of artificial intelligence in fighting against COVID-
19. ACM Computing Surveys, 54(8):158:1–158:32, November 2022. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3465398.

Zhang:2022:APD

[2346] Xingwei Zhang, Xiaolong Zheng, and Wenji Mao. Adversarial pertur-
bation defense on deep neural networks. ACM Computing Surveys,
54(8):159:1–159:36, November 2022. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3465397.

Zou:2022:IBC

[2347] Jinglin Zou, Debiao He, Sherali Zeadally, Neeraj Kumar, Huaqun Wang,
and Kkwang Raymond Choo. Integrated blockchain and cloud computing
systems: a systematic survey, solutions, and challenges. ACM Computing
Surveys, 54(8):160:1–160:36, November 2022. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3456628.

Telikani:2022:EML

[2348] Akbar Telikani, Amirhessam Tahmassebi, Wolfgang Banzhaf, and
Amir H. Gandomi. Evolutionary machine learning: a survey. ACM Com-
puting Surveys, 54(8):161:1–161:35, November 2022. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/doi/10.1145/3467477.

Zhang:2022:UST

[2349] Weijia Zhang, Jiuyong Li, and Lin Liu. A unified survey of treatment
effect heterogeneity modelling and uplift modelling. ACM Computing
Surveys, 54(8):162:1–162:36, November 2022. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3466818.



REFERENCES 409

Souza:2022:MPV

[2350] Vinicius Souza, Anderson Maciel, Luciana Nedel, and Regis Kopper.
Measuring presence in virtual environments: a survey. ACM Computing
Surveys, 54(8):163:1–163:37, November 2022. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3466817.

Ajaykumar:2022:SEU

[2351] Gopika Ajaykumar, Maureen Steele, and Chien-Ming Huang. A sur-
vey on end-user robot programming. ACM Computing Surveys, 54(8):
164:1–164:36, November 2022. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3466819.

Lee:2022:TAR

[2352] Lik-Hang Lee, Tristan Braud, Simo Hosio, and Pan Hui. Towards aug-
mented reality driven human-city interaction: Current research on mo-
bile headsets and future challenges. ACM Computing Surveys, 54(8):
165:1–165:38, November 2022. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3467963.

Roy:2022:TRN

[2353] Satyaki Roy, Preetam Ghosh, Nirnay Ghosh, and Sajal K. Das. Tran-
scriptional regulatory network topology with applications to bio-inspired
networking: a survey. ACM Computing Surveys, 54(8):166:1–166:36,
November 2022. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/doi/10.1145/3468266.

Tian:2022:DAA

[2354] Haiman Tian, Maria Presa-Reyes, Yudong Tao, Tianyi Wang, Samira
Pouyanfar, Alonso Miguel, Steven Luis, Mei-Ling Shyu, Shu-Ching
Chen, and Sundaraja Sitharama Iyengar. Data analytics for air travel
data: a survey and new perspectives. ACM Computing Surveys, 54
(8):167:1–167:35, November 2022. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3469028.

Belchior:2022:SBI
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[2386] Gábor E. Gévay, Juan Soto, and Volker Markl. Handling iterations
in distributed dataflow systems. ACM Computing Surveys, 54(9):
199:1–199:38, December 2022. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3477602.

Khan:2022:TVS

[2387] Salman Khan, Muzammal Naseer, Munawar Hayat, Syed Waqas Zamir,
Fahad Shahbaz Khan, and Mubarak Shah. Transformers in vision: a
survey. ACM Computing Surveys, 54(10s):200:1–200:??, January 2022.
URL https://dl.acm.org/doi/10.1145/3505244.

Nanfack:2022:CED

[2388] Géraldin Nanfack, Paul Temple, and Benôıt Frénay. Constraint enforce-
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[2574] Samuel Idowu, Daniel Strüber, and Thorsten Berger. Asset management
in machine learning: State-of-research and state-of-practice. ACM Com-
puting Surveys, 55(7):144:1–144:??, July 2023. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3543847.

Afsar:2023:RLB

[2575] M. Mehdi Afsar, Trafford Crump, and Behrouz Far. Reinforcement
learning based recommender systems: a survey. ACM Computing Sur-
veys, 55(7):145:1–145:??, July 2023. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3543846.



REFERENCES 446

Bayer:2023:SDA
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[2698] Salma P. González-Sabbagh and Antonio Robles-Kelly. A survey
on underwater computer vision. ACM Computing Surveys, 55(13s):
268:1–268:??, December 2023. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3578516.

deCarnavalet:2023:SAT
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[2826] Lúıs Fiolhais and Leonel Sousa. Transient-execution attacks: a com-
puter architect perspective. ACM Computing Surveys, 56(3):74:1–74:??,
March 2024. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic). URL https://dl.acm.org/doi/10.1145/3603619.

Scotti:2024:PSM

[2827] Vincenzo Scotti, Licia Sbattella, and Roberto Tedesco. A primer on
Seq2Seq models for generative chatbots. ACM Computing Surveys,
56(3):75:1–75:??, March 2024. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3604281.

Unsal:2024:ITA
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stract visual reasoning: a survey on Raven’s progressive matrices. ACM
Computing Surveys, 57(7):166:1–166:??, July 2025. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.

org/doi/10.1145/3715093.

Yuan:2025:SML

[3237] Yuan Yuan, Zhaojian Li, and Bin Zhao. A survey of multimodal
learning: Methods, applications, and future. ACM Computing Sur-
veys, 57(7):167:1–167:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3713070.

Blot:2025:CSB

[3238] Aymeric Blot and Justyna Petke. A comprehensive survey of benchmarks
for improvement of software’s non-functional properties. ACM Comput-
ing Surveys, 57(7):168:1–168:??, July 2025. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3711119.

Ngueajio:2025:DFN

[3239] Mikel K. Ngueajio, Saurav Aryal, Marcellin Atemkeng, Gloria Washing-
ton, and Danda Rawat. Decoding fake news and hate speech: a survey of
explainable AI techniques. ACM Computing Surveys, 57(7):169:1–169:??,
July 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3711123.



REFERENCES 559

Jarkas:2025:CSS

[3240] Omar Jarkas, Ryan Ko, Naipeng Dong, and Redowan Mahmud. A con-
tainer security survey: Exploits, attacks, and defenses. ACM Comput-
ing Surveys, 57(7):170:1–170:??, July 2025. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3715001.

Mane:2025:SOA

[3241] Swapnil Sanjaykumar Mane, Suman Kundu, and Rajesh Sharma. A sur-
vey on online aggression: Content detection and behavioral analysis on
social media. ACM Computing Surveys, 57(7):171:1–171:??, July 2025.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3711125.

Duan:2025:ASE

[3242] Zhuoying Duan, Zikai Chang, Ning Xie, Weize Sun, and Dusit (Tao) Niy-
ato. Adaptive strategies in enhancing physical layer security: a compre-
hensive survey. ACM Computing Surveys, 57(7):172:1–172:??, July 2025.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3715319.

Liu:2025:PCB

[3243] Yi Liu, Changsheng Zhang, Xingjun Dong, and Jiaxu Ning. Point cloud-
based deep learning in industrial production: a survey. ACM Computing
Surveys, 57(7):173:1–173:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3715851.

Esmaili:2025:PMP

[3244] Molud Esmaili and Ken Christensen. Performance modeling of pub-
lic permissionless blockchains: a survey. ACM Computing Surveys,
57(7):174:1–174:??, July 2025. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3715094.

Le:2025:NLP

[3245] Dinh-Viet-Toan Le, Louis Bigo, Dorien Herremans, and Mikaela Keller.
Natural language processing methods for symbolic music generation and
information retrieval: a survey. ACM Computing Surveys, 57(7):175:1–
175:??, July 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-
7341 (electronic). URL https://dl.acm.org/doi/10.1145/3714457.



REFERENCES 560

deChaves:2025:UCP

[3246] Shirlei Aparecida de Chaves and Fabiane Benitti. User-centred privacy
and data protection: an overview of current research trends and chal-
lenges for the human-computer interaction field. ACM Computing Sur-
veys, 57(7):176:1–176:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3715903.

Leon:2025:ACSa

[3247] Vasileios Leon, Muhammad Abdullah Hanif, Giorgos Armeniakos, Xun
Jiao, Muhammad Shafique, Kiamal Pekmestzi, and Dimitrios Soudris.
Approximate computing survey, Part II: Application-specific & archi-
tectural approximation techniques and applications. ACM Computing
Surveys, 57(7):177:1–177:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3711683.

Mahmood:2025:RSI

[3248] Anindo Mahmood and Murat Yuksel. Resource sharing on the Inter-
net: a comprehensive survey on ISP peering. ACM Computing Sur-
veys, 57(7):178:1–178:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3715906.

Xie:2025:ASF

[3249] Jiahao Xie and Guangmo Tong. Advances in set function learning:
a survey of techniques and applications. ACM Computing Surveys,
57(7):179:1–179:??, July 2025. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3715905.

Groll:2025:SDI

[3250] Sebastian Groll, Ludwig Fuchs, and Günther Pernul. Separation of duty
in information security. ACM Computing Surveys, 57(7):180:1–180:??,
July 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3715959.

Benhabbour:2025:EEE

[3251] Ilies Benhabbour and Marc Dacier. ENDEMIC: End-to-end network
disruptions — examining middleboxes, issues, and countermeasures — a
survey. ACM Computing Surveys, 57(7):181:1–181:??, July 2025. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic). URL
https://dl.acm.org/doi/10.1145/3716372.



REFERENCES 561

Deng:2025:AAU

[3252] Zehang Deng, Yongjian Guo, Changzhou Han, Wanlun Ma, Junwu
Xiong, Sheng Wen, and Yang Xiang. AI agents under threat: a sur-
vey of key security challenges and future pathways. ACM Computing
Surveys, 57(7):182:1–182:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3716628.

Chounchenani:2025:DLB

[3253] Maedeh Daryanavard Chounchenani, Asadollah Shahbahrami, Reza Has-
sanpour, and Georgi Gaydadjiev. Deep learning based image aesthetic
quality assessment — a review. ACM Computing Surveys, 57(7):183:1–
183:??, July 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-
7341 (electronic). URL https://dl.acm.org/doi/10.1145/3716820.

He:2025:SER

[3254] Qiang He, Songyangjun Zhang, Yuliang Cai, Wei Yuan, Lianbo Ma, and
Keping Yu. A survey on exploring real and virtual social network ru-
mors: State-of-the-art and research challenges. ACM Computing Sur-
veys, 57(7):184:1–184:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3716498.

Leon:2025:ACSb

[3255] Vasileios Leon, Muhammad Abdullah Hanif, Giorgos Armeniakos, Xun
Jiao, Muhammad Shafique, Kiamal Pekmestzi, and Dimitrios Soudris.
Approximate computing survey, Part I: Terminology and software &
hardware approximation techniques. ACM Computing Surveys, 57
(7):185:1–185:??, July 2025. CODEN CMSVAN. ISSN 0360-0300
(print), 1557-7341 (electronic). URL https://dl.acm.org/doi/10.

1145/3716845.

Liu:2025:EIS

[3256] Huaping Liu, Di Guo, and Angelo Cangelosi. Embodied intelligence: a
synergy of morphology, action, perception and learning. ACM Computing
Surveys, 57(7):186:1–186:??, July 2025. CODEN CMSVAN. ISSN 0360-
0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/doi/

10.1145/3717059.

Zhang:2025:DLL

[3257] Xiaoyu Zhang, Weipeng Jiang, Chao Shen, Qi Li, Qian Wang, Chen-
hao Lin, and Xiaohong Guan. Deep learning library testing: Definition,



REFERENCES 562

methods and challenges. ACM Computing Surveys, 57(7):187:1–187:??,
July 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3716497.

Zhang:2025:SLL

[3258] Qiang Zhang, Keyan Ding, Tianwen Lv, Xinda Wang, Qingyu Yin, Yi-
wen Zhang, Jing Yu, Yuhao Wang, Xiaotong Li, Zhuoyi Xiang, Xiang
Zhuang, Zeyuan Wang, Ming Qin, Mengyao Zhang, Jinlu Zhang, Jiyu
Cui, Renjun Xu, Hongyang Chen, Xiaohui Fan, Huabin Xing, and Hua-
jun Chen. Scientific large language models: a survey on biological &
chemical domains. ACM Computing Surveys, 57(6):161:1–161:??, June
2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (elec-
tronic). URL https://dl.acm.org/doi/10.1145/3715318.

Chakraborty:2025:HDF

[3259] Neeloy Chakraborty, Melkior Ornik, and Katherine Driggs-Campbell.
Hallucination detection in foundation models for decision-making: a
flexible definition and review of the state of the art. ACM Comput-
ing Surveys, 57(7):188:1–188:??, July 2025. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic). URL https://dl.acm.org/

doi/10.1145/3716846.

Tian:2025:KDG

[3260] Yijun Tian, Shichao Pei, Xiangliang Zhang, Chuxu Zhang, and Nitesh V.
Chawla. Knowledge distillation on graphs: a survey. ACM Computing
Surveys, 57(8):189:1–189:??, August 2025. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic).

Kuang:2025:NLU

[3261] Jiayi Kuang, Ying Shen, Jingyou Xie, Haohao Luo, Zhe Xu, Ronghao Li,
Yinghui Li, Xianfeng Cheng, Xika Lin, and Yu Han. Natural language
understanding and inference with MLLM in visual question answering:
a survey. ACM Computing Surveys, 57(8):190:1–190:??, August 2025.
CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic).

Landau-Feibish:2025:CDS

[3262] Shir Landau-Feibish, Zaoxing Liu, and Jennifer Rexford. Compact data
structures for network telemetry. ACM Computing Surveys, 57(8):191:1–
191:??, August 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-
7341 (electronic).



REFERENCES 563

Bhusal:2025:APB

[3263] Dipkamal Bhusal and Nidhi Rastogi. Adversarial patterns: Building
robust Android malware classifiers. ACM Computing Surveys, 57(8):
192:1–192:??, August 2025. CODEN CMSVAN. ISSN 0360-0300 (print),
1557-7341 (electronic).

Zheng:2025:TLL

[3264] Junhao Zheng, Shengjie Qiu, Chengming Shi, and Qianli Ma. Towards
lifelong learning of large language models: a survey. ACM Computing
Surveys, 57(8):193:1–193:??, August 2025. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic).

Thakur:2025:GFL

[3265] Dipanwita Thakur, Antonella Guzzo, Giancarlo Fortino, and Francesco
Piccialli. Green federated learning: a new era of green aware AI.
ACM Computing Surveys, 57(8):194:1–194:??, August 2025. CODEN
CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic).

Nguyen:2025:BET

[3266] Thanh Linh Nguyen, Lam Nguyen, Thong Hoang, Dilum Bandara,
Qin Wang, Qinghua Lu, Xiwei Xu, Liming Zhu, and Shiping Chen.
Blockchain-empowered trustworthy data sharing: Fundamentals, appli-
cations, and challenges. ACM Computing Surveys, 57(8):195:1–195:??,
August 2025. CODEN CMSVAN. ISSN 0360-0300 (print), 1557-7341
(electronic).

Shahnawaz:2025:CSB

[3267] Mohammad Shahnawaz and Manish Kumar. A comprehensive survey on
big data analytics: Characteristics, tools and techniques. ACM Comput-
ing Surveys, 57(8):196:1–196:??, August 2025. CODEN CMSVAN. ISSN
0360-0300 (print), 1557-7341 (electronic).

Jan:2025:MSB

[3268] Mian Ahmad Jan, Muhammad Adil, Bouziane Brik, Saad Harous, and
Sohail Abbas. Making sense of big data in intelligent transportation
systems: Current trends, challenges and future directions. ACM Com-
puting Surveys, 57(8):197:1–197:??, August 2025. CODEN CMSVAN.
ISSN 0360-0300 (print), 1557-7341 (electronic).

Liu:2025:PDC

[3269] Guozhi Liu, Weiwei Lin, Haotong Zhang, Jianpeng Lin, Shaoliang Peng,
and Keqin Li. Public datasets for cloud computing: a comprehensive



REFERENCES 564

survey. ACM Computing Surveys, 57(8):198:1–198:??, August 2025. CO-
DEN CMSVAN. ISSN 0360-0300 (print), 1557-7341 (electronic).

Santos:2025:TRC

[3270] Paulo Roberto da Paz Ferraz Santos, Paulo Angelo Alves Resende, João
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