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Big Idea?
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What Problems are they trying to solve?
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Where does transactional state reside?

* What, then, has to happen on a transactional memory
operation? (assume cache miss)

* How do they make this fast? (two mechanisms)
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Figure 1 VTM software data structures. A conceptual snapshot of the address space is shown. Threads execute
series of transactions. XADT records overflow information, and any swap information. XF summarizes the XADT like a
bloem filter. For example, XF has *Y" marked, but “Y" is invalid in XADT.
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Figure 2 VTM overview. Each processor has its own VTM system machinery. The software-resident XADT and XF
data structures are shown with dashed boxes, and the hardware structures are shown with solid boxes. The VTM
machinery operates on the XF and XADT using cacheable cperations. The XADC caches remapping franslation

information for overflowed blocks.
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Figure 3 VTM state transition diagram. NenT: Not executing a fransaction, R: running, C: committing, B: abert-
ing, A: actively executing, S: swapped out, L: all local hardware, O: overflowed state.
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What happens on a context switch? What happens on a commit?

¢ How is it made atomic?

‘.‘.
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Figure 4 Commit sequence for virtualized transactions in VTM. Here, locations G and F map to the same XF entry.
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What happens on an abort? What are nested transactions?

* What is flattening?

CSE 240B Dean Tullsen CSE 240B Dean Tullsen




Architectural Support for Software Transactional Memory
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Big Idea?
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Why STM rather than HTM? Basic Implementation Idea?
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Figure 1: Cache line transitions
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In STM, what needs to happen on a

* Read

e Store

e Commit

e Abort

* What is “eager version management”?

Where is the most performance lost on a
STM?
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loadTestMark eax, [rec] /* check 1% access */
jnae done validate(] |
loadSetMark eax, [rec] markCount = readMarkCounter ();
test eax, #versionmask /*is a version no.*/ resetMarkall () ;
jz contentiono: rsion . . A
mov ecx, [txndes setlogl /+gst log ptr+/ zfrgzii?om—m == 0) /*noc ancop or eviction*/
test ecx, #overflowmask /* perform full read set validation */
iz overflow /*p /
2dd ecx, 8 /* inc log ptr */ fo1.' <txnrec,vers in transaction’s read set
mov [txndesc + rdeetlogl, ecx if (*txmrec L= ver)
mov [eex - 28], rec /* logging */ abort () ;
mov [scx - 41, esax /* logging */ 1
done: Figure 6: HASTM validation
Figure 5: HASTM object-based read barrier
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What is?

e Aggressive-mode HASTM

Results
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Figure 11: STM (solid lines) vrs lock (dashed line)
on TM workloads
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The problem Sequential execution overhead
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Figure 12: STM execution time breakdown Figure 16: Relative execution time for TM
schemes
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Application Results

.g, 17 n
o
g s
B HASTM O HASTM-Cautious B HASTM-NoReuse B8 5TM "'3 o 13 .
1.4 25, =
- £ R
1.35 W 15 HaLE -
e —— HASTM —=— STM —+— Lock £ o 1
1.3 H 13 [ A s T~
= 2 g os
1.25 - 3g 0 g —+— HASTM —=—STM —*— Lock
= gt 03 T T
- E é 09 1 core 2 core 4 core
- — E T Number of cores
1.15 1 Hald Figure 19: Multi-core scaling for Btree
E 0.5
1.1 b Bz
03 _§‘ 1.1 1
1059 e Numnirc:fecmes e K 0_; :
14 T T Figure 18: Multi-core scaling for BST ‘g § os 1
BST Hashtabile Btree 58 o0
£ o5
- 3 0.4 4
Figure 17: Performance breakdown for HASTM 93] e rusm = s 4 Lo
i .
1 core 2 core 4 core
Number of cores

CSE 240B Dean Tullsen CSE 240B Figure 20: Multi-core scaling for hash table




