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calc_flag_size

calc_pack_size
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encode_single

decode_single

encode_multiple
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Algorithm 1 #— — M FAEBFIOEHE (>=8)

Input: *xints, *packed

Output: *packed, consumed

1: prev < mme_setzero()
2: reg < mme_setzero()
3: consumed < calc_flag_size(ints)
4: n_used_bits < 0
5: n_blocks < [|ints|/8]
6: for i = 0 — n_blocks do
7: curr < mm_load(ints[i])
8: dif f < mme_subtract(curr, prev)
9: pack_size < calc_pack_size(dif f[—1])
10: write_pack_size(pack_size)
11: if reg is full then
12: mme_store(store.next(), reg)
13: consumed < consumed + 32
14: reg < dif f
15: n_used_bits < pack_size
16: else
17: reg <+ mme_or(reg, mm_shiftl(dif f,n_used_bits))
18: n_used_bits <— n_used_bits + pack_size
19: end if
20: prev < mm_broadcast(curr[—1])
21: end for

22: consumed < consumed + 32

23: return packed, consumed

Algorithm 2 H—Y — NEABBIIOME (>=8)

Input: *packed, xints
Output: *ints

1: prev < mme_setzero()

2: reg < mm_load(ints[0])

3: n_used_bits < 0

4: n_blocks < [|ints|/8]

5: for i = 0 — n_blocks do

6: pack_size < read_pack_size()

7 if reg is full then

8: reg <— mm_load(packed.next())

9: dif f < mm_shiftr(reg, n_used_bits)
10: n_used_bits  pack_size
11: else
12: dif f < mm_and(mask[pack_size],
13: mm_shiftr(reg, n_used_bits))
14: n_used_bits < n_used_bits + pack_size
15: end if
16: curr < mme_add(dif f, prev)
17: mme_store(ints[i], curr)
18: prev < mm_broadcast(curr[—1])
19: end for

20: return ints
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Algorithm 3 H—Y — NFABBFII DL (< 8)

Algorithm 5 # — N F AEERFI O [

Input: *xints, xpacked
Output: xpacked, consumed
1: prev < 0

2: consumed < 0

3: for i = 0 — [ints| do

4: packed| = (ints[i] — prev) << consumed

if ints[i] — prev <= OxFFFF then
consumed < consumed + 16
Write_pack_size(16)

else

© ® 3w

consumed < consumed + 32
10: write_pack_size(32)

11: end if

12: prev < ints[i]

13: end for

14: return packed, consumed

Algorithm 4 H—Y — MNFABEBIIDME (< 8)

Input: xpacked, xints
Output: xints

1: prev < 0

2: consumed < 0

3: for i = 0 — [ints| do

4: if read_pack_size(packed, i)meansl6 then

5 dif f < packed >> consumed & OxFFFF

6 ints[i] < prev + dif f

7: else

8 dif f < packed >> consumed & OxFFFFFFFF
9 ints[i] < prev + dif f

10: end if

11: prev < ints[i]

12: end for

13: return ints

AT av-03 L EITHAL .
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(Algorithm. 1~ 4) (Prop) ™ 57425 H—) — NF AR
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i F ik e LT, 22 i Tk N 7% StreamVByte
(SVB) [20, 21)*% - SIMD-BP128 (BP) [18]** - SIMD-

FastPFor (FPF) [17]™® &\ /2. ZOFEBRTIXY — K
RIERF %W/ D 728, D-Gaps #HMZL~Z. TANT—=REL
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BHRER 2 5 12”7 (StreamVByte TIHXAEL 7 — D720,

Input: xints_list, xof fsets, *packed

Output: *packed, consumed

1: consumed < 0
2: consumed < encode_single(of fsets, packed)
3: i+ 0
4: while do
5: head < ints_list + of fsets[i]
6: length < of fsets[i + 1] — of fsets]i]
7: if length > THRETHOLD then
8: consumed < consumed + encode_single(head, packed)
9: i+ +
10: else
11: acc_length <— 0
12: while do
13: if(length >= THRETHOLD
14: && acc_length >= THRETHOLD)
15: || ¢ == |ints_list| then
16: break
17: end if
18: length < of fsets[i + 1] — of fsets]i]
19: acc_length < acc_length + length
20: i+ +
21: end while
22: consumed < consumed
23: +encode_multiple(head, acc_length, packed)
24: end if
25: if ¢ == |ints_list| then
26: break

27: end if
28: end while

29: return packed, consumed
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StreamVByte 2% 10%R2EE N WO FERDHER I Nz, HE
HI7RFIEDNEEML L TV S IREFE L SIMD-BP128 M E#E -
FEMROME CHESICENT VS —HT, BREFHRIT S EHET
&, SIMD-BP128 1% 128 BHE I L (BN T RE R 2 £ X
&L REFEOSPERER LD BN O & V)RR B~ — MNF
AEEBHITHEFIEZ L A 5.

4.2 BHY— MBEAEHIICRET B

FERIZT T T IV THOWO NI B A MNEAE -
SE U ROV — MEAREBINN T 2 EMERE T 2. 1R
EPREIIB I 2 BBHEEED - ODBEIZ e 2 —) AF 4w 7
1264 EFHELTWD. /2, RabbitOrder & Gorder 2 & 2 TH
MEFEEEEBL 27— 2 2 HEL, KEHTIEOMREIZS
ZBHERFHUU 2. HIEFIEIIZRTHI [ U < StreamVByte



Algorithm 6 B — M FABEF| DM E

Input: xpacked, xints_list, xof fsets
Output: xints_list, xof fsets
1: decode_single(packed, |ints_list|, of fsets)
2: 140
3: while do
4: head < ints_list + of fsets[i]

5 length < of fsets[i + 1] — of fsets]i]
6 if length > THRETHOLD then
7: decode_single(head, packed)
8 i+ +
9 else
10: acc_length < 0
11: while do
12: if(length >= THRETHOLD
13: && acc_length >= THRETHOLD)
14: || 4+ == |ints_list| then
15: break
16: end if
17: length < of fsets[i + 1] — of fsets]i]
18: acc_length < acc_length + length
19: i+ +
20: end while
21: consumed < consumed
22: +decode_multiple(head, acc_length, packed)
23: end if
24: if ¢ == |ints_list| then
25: break

26: end if
27: end while

28: return ints_list,of fsets

(SVB) - SIMD-BP128 (BP) - SIMD-FastPFor (FPF) % >
. BB, MIRFRIEA 72y MG T — R LR & 4T
UTCTH—RY — MNEHFNE UTHEDS 2 L2485 728 Map 1~
B—T 2 —ANFATET, KIFETHEL LTWDAEYH
WOWEL N> LIITARVEZOHL FTEERETH 5.
BB — DB ARG RGO A FIEO MR E O S R %
B 612, BEY — S ABERGEHRD A& FIEO AR D ks R
%X 712”7 (StreamVByte TIXWNHEIT Z —D72d, WebBase
DAY YVF T —A& Y RabbitOrder Z i L /=7 —ZIZWT 2
Fli % 47 2 Mo 7z). © 6 25, 700~2000(mis) THE% 1T
RBIEMHERINA. E T 5, 50~80%FEEE D LR
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TEAE T St % OOV RE T & IR U Tk 12% 8 E T
MiREWETDIENTE

4.3 Map 1 V¥ —7 2 — R & MR DFEM

Map ¥ & —7 =— A2 & 2 LERVERE DR EER % 175 /2.
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(#£3) : https://github.com/lemire/streamvbyte
(#£4) : https://github.com/lemire/SIMDCompressionAndIntersection
(J£5) : https://github.com/lemire/FastPFor
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