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Table 1: Data anomaly formal expression, classification, and their (Partial Order Pair) POP combinations in POP cycles.

Types of Anomalies | No Anomalies Formal expressions POP Combinations
SDA 1 Dirty Read [1, 8, 12] Wilxm] ... Rj[xm] ... Ai WiR;[x] - R;jAi[x]
SDA 2 Non-repeatable Read [8] Ri[xm] ... Wilxms] ... Ril[Xms] RiW;[x] — W;R;[x]
SDA 3 Intermediate Read [1, 12] Wilxm] ... Rj[xm] - - Wilxms] WR] [x] = R;W;[x]
SDA 4 Intermediate Read Committed Wilxm]...Rj[xm]...Cj... Wi[xmu1] Rj[x] - R;C;W;[x]
SDA 5 Lost Self Update Wilxm] .- Wilxme1] - - - Ri[Xma1] WLWJ [x] = WiR;[x]
RAT DDA 6 Write-read Skew Wilxm]...Rjlxml...Wilyn]...Rilyn] WiR;[x] = WiR;[y]
DDA 7 | Write-read Skew Committed Wilxm] .- - Rj[xm] ... Wilyn]...Cj...Ri[yn] WiR;[x] = W;C;R;[y]
DDA 8 Double-write Skew 1 Wilxm] .. Ri[xm]-. - Wilyn]... Wilynul WiR;[x] - W;Wi[y]
DDA 9 Double-write Skew 1 Committed | Wi[xm]...Rj[xm] ... Wilyn]...Cj... Wi[ynu] WiR;[x] = W;C;W;[y]
DDA 10 | Double-write Skew 2 Wilxm] .- Wilxmel .- - Wilynl ... Ri[yn] WiW;[x] - WiR;[y]
DDA 11 | Read Skew [2] Ri[xm] ... Wjlxms1] ... Wjlyn] ... Rilyn] RiWj [x] = WjR; [y]
DDA 12 | Read Skew 2 Wilxm] ... Rj[xm]---Rilynl ... Wilynu] WiR;[x] = R;Wi[y]
DDA 13 | Read Skew 2 Committed Wilxm]...Ri[xm]l...Rjlyn]...Cj... Wilyns] W;iR;[x] - R;C;W;[y]
MDA 14 | Step RAT [5, 6] - Wilxm]...Rj[xm]...,and Nop; > 2, Ny 23 .. WiR;[x]...
SDA 15 Dirty Write [8] Wi [xm ] ...‘/Vj[xm+1] LA G VVLVVJ[X] —‘/VjA[/Ci [x]
SDA 16 | Full Write Wilxm] ... Wilxmel ... Wilxme2] W;Wj[x] — W;W;[x]
SDA 17 | Full Write Committed Wilxm] .. - Wilxmai] .. .Cj ... Wilxmaz] WiW;[x] - W;C;W;[x]
SDA 18 | Lost Update [2] Rilxm] .. - Wilxmul ... Wilxmi2] RiW; [x] — W;W;[x]
SDA 19 | Lost Self Update Committed Wilxm] .. . Wilxma] ... C] CRi[xm+1] VVZW, [x] = W;C;R;[x]
WAT DDA 20 | Double-write Skew 2 Committed | W;[xp]... Wilxmui]... Wilyn]...Cj...Ri[yn] W;[x] - W;C;R;[y]
DDA 21 | Full-write Skew [9] Wi [xm] ... WilxXma] ... W] [yn] ... Wilynu] WzW] [x] - W;W;[y]
DDA 22 | Full-write Skew Committed Wilxm] - - Wilxma] - - Wilynl .. .Cj ... Wilynn ] WiW;[x] - W;C;W;[y]
DDA 23 | Read-write Skew 1 Ri[xm] .. . Wilxmul.. . Wilynl.. . Wilyna] RiW;[x] = W;W;[y]
DDA 24 | Read-write Skew 2 M[xm]---‘/\’j[xmn]--- ilynl .. Wilynn] WiW; [x] - R;W;[y]
DDA 25 | Read-write Skew 2 Committed Wilxm] ... Wilxme1] ... Rilyn] ... Cj ... Wilynn ] WiW;[x] - R;CiW;[y]
MDA 26 | Step WAT < Wilxm]... Wlxmal ... and Nopj 22, Nt 2 3, WiW ]
and not include (... Wj; [y,,] ...Rji[ya]...)
SDA 27 | Non-repeatable Read Committed [8] | Ri[xm] ... Wjl[xms1]...Cj...Ri[Xmu] Wj[x] = W;C;R;[x]
SDA 28 | Lost Update Committed Ri[xm] .. - Wilxmi1]...Cj... Wilxmaz] R W, [x] = W;C;Wi[x]
DDA 29 | Read Skew Committed [2] Ri[xm] .. - Wilxms1l .- - Wilynl...Cj...Rilyn] Wj[x] - W;C;R;[y]
IAT DDA 30 | Read-write Skew 1 Committed Ri[xm] .. . Wilxmul.. . Wilynl...Cj... Wilyns] R W] [x] - W;C;W;i[y]
DDA 31 | Write Skew [3] Ri[xm] .- - Wilxmu1l---Rilynl .- - Wilynu ] RiW;[x] - R;W;ly]
DDA 32 | Write Skew Committed Ri[xm] .. Wilxmul...Rilynl...Cj... Wi[yn1] RiWj[x] = R;C;W;[y]
MDA 33 | StepIAT [4,6,7, 10, 11] Notinclude (... Wi [Xpm ] ... Ry [Xm] .. L RiWj[x]...
and ... Wiz[yn] ... Wia[yn1]...), Nopj 22, Ny >3
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