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known drawbacks make the suboptimal solution. Is research community in this survey paper, I explain the concept 
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thoughts on future of this potentially groundbreaking for shared variable synchronization. 
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I.   INTRODUCTION 
 
The developer has been able to rely on the fact that 
computer would get faster processing speeds have 
increased. Drawback –moor’s law develop system 
increasing complexity without requiring 
groundbreaking innovation on the software. 
Multicore processors are becoming very prevalent 
and it is up to software and output developers. It can 
be the solution to using them their capacity. The 
hardest problem that needs to be overcome when 
writing parallel programs that synchronization, 
multiple threads may need to access the same location 
in memory. And if careful measures are not taken the 
result can be disastrous. If two threads try to modify 
the same variable at the same time data can become 
corrupted. This drawback the most of today’s 
software use locks to solve their problems. Locks 
ensure it can be a critical section. The code blocks it 
contains variable accessed by multiple threads can 
only be accessed by one thread at a time, only one 
thread accessed at a time. A thread tries to enter a 
critical section it must a quire that section locks. 
While locks do solve the problem of multiple threads 
accessing the same data at the same time.  
 
They have several well-known drawbacks with 
respect to performance and ease of implementation. It 
should be one big problem with locks, is the potential 
for feedback which can cause a program to freeze, a 
deadlock occurs when one thread is waiting for a lock 
in order to proceed because it is waiting for a lock 
that is being held by rest thread. According to 
birrel[25], most effective way to avoid deadlocks is to 
apply a partial order acquisition of locks in your 
program .while this solution works it can be very 
tedious for a programmer to ensure that his code. 
Simon Payton Jones [22] as well as another comment 
that the fundamental drawback of locks is that locks 
does not support modular programming. This means 
that large programs cannot be built using small 
programs without modifying the smaller programs. 

This survey paper discusses transactional memory, 
which an alternative using locks to enforce proper 
synchronization. 
Simon Payton Jones [22] and Aguilera et al [26] point 
out that the important guarantees to the execution of 
critical section provided. Transactions are ACID 
properties. Another big advantage of transactional 
memory is that it makes, synchronization simple to 
implement and code using transaction is very 
readable is definitely not the case with locks. The 
next section of this paper explains what transactions 
are and how transactional memory can be used by an 
application developer to write parallel programs. It 
also elaborates on some the benefits that transactions 
provide over the use of locks. In section 3, I discuss 
the problem of where transaction should be 
implemented, in hardware or in software. The pros 
and cons of each option are compared. It can be for 
the best features in both options section 4 then 
discusses some drawback of transactional memory 
and work that has been done in evaluating its 
performances. Section 5 present work that has been 
done to overcome some of the problems, by having 
system dynamically decide when to use transactions 
when not to. I then conclude with my option on the 
future of transactional memory what I think needs to 
be done to increase its chances widespread adoptions. 
 
II. OVERVIEW OF TRANSACTIONAL 
MEMORY 
 
Larus and Rajwar [23] point out in their book that 
database system has successfully exploiting 
concurrency for decades using transactions. In 1993 
Herlihy and moss in proposed hardware-supported 
transactional memory as a mechanism for lock-free 
data synchronization and since then transaction 
memory in topics the system community the concept 
of using transaction is pretty straightforward. Our 
introduce  Section 2,  transactional memory from this 
semantics by defining a collection for new machine 
instructions and programming are describing style 
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this exploit them. In Section 3 we describe one way 
to implement transactional memory, and briefly 
discuss other techniques. This Section 4 our give a 
detailed description of a bus-based (“snoopy”) 
protocol, and this Section 5 we "represent a network-
based (“directory”) protocol." These Section 6 our 
discuss some alternative designs. “Our in Section 7 
describes some simulation results, and included 
Section 8, we given by a survey of related review 
work and we describe short discussion." Herlihy and 
Moss [6] Architectural support from lock-free data in 
structures- these are highly concurrent systems, is 
lock-free data structures avoid common issues present 
with conventional locking techniques, this including 
priority inversion, conveying and difficulty are 
avoiding deadlock. "We introduce paper transactional 
memory, new the multiprocessor architecture this 
supports the lock-free implementation of complex 
data in the simple structures and efficient way."  It is 
implemented by straightforward extension to any 
ownership-based multiprocessor cache coherence 
protocol. "Simulation results show this transactional 
memory outperforms that best-known locking 
techniques for simple benchmarks, even in this 
absence of priority inversion, conveying and 
deadlock." Overall this is a very clean solution to 
parallel programming, as concurrency is dealt with 
simply by surrounding all critical section with xbegin 
and xendtags. 
 
Cascaval et al, say that transactional memory system 
has yet to produce consistent results that indicate they 
can work without the unacceptable overhead that 
causes the system to be slow. This issue, as well as 
other, are discussed in section 4 and 5 of this paper. 
First through I will discuss the issue of whether to 
implement transactional memory in hardware or 
software. 
 
I conclude them transactional memory is a direct 
generalization of the load-linked (LL) and store-
conditional (sc) instruction proposed by Jensen et al 
[Jensen et al 1987][9], and since incorporated into the 
MIPS R4000 [Kane, 1989][10] and digital’s alpha 
[Digital equipment corporation]. The LL instruction 
is essentially the same as LTX and SC is a combine 
of ST and commit. The LL/SC can implement any 
read-modify-write operation but is restricted a single 
word. We are not first the observe utility of 
performing an atomic operation for multiple 
locations. For example –the motorola68000 provides 
a COMPARE and SWAP2 operation these operate on 
two independent locations. Transactional memory is a 
flexible, but it can operate multiple independent-
chosen words. These instruction using the Massalin 
and Pu [Massalin and Pu 1991][11] for lock-free list 
manipulating, transactional memory provides 
powerful support for “lock-free “style of 
programming. 
 

III. HARDWARE VS. SOFTWARE 
 
A. Hardware Transactional Memory 
1) Herlihy and Moss 1993[6] 
This section will discuss some implementation of 
both options and explore the benefit and drawbacks 
of each approach. The implementation discussed in 
provides three primitives: load transactional, load 
transactional exclusive, store transactional LT reads. 
Herlihy and moss implementation of hardware 
transactional memory aborts any transaction that tries 
to revoke access to a transactional entry from another 
active transaction. These literature include a variety 
of memory consistency models sequential 
consistency [Lamport, 1979][16], processor 
consistency [Goodman. 1989][14], release 
consistency [chaiken et al., 1990][12] and weak 
consistency [Dubois et al., 1986; Dubois and 
Svheurich., 1990]. We distinguish transactional and 
nontransactional memory operations and private 
memory access are not affected by transactional 
operations. "These are transactional memory 
primitives include synchronization, while ACQUIRE 
and RELEASE are primarily intended for use within 
the critical sections." Like the models, cited above, 
transactional memory certain constraints on 
instruction issue and reordering. For example LT, 
LTX, ST, LOAD AND STORE instruction may not 
be reordered with respect to successful COMMIT 
instruction. Transaction memory certain common 
uses of memory access barrier instruction, barriers are 
still useful for non-transactional data. “Other 
researchers who have investigated in architectural 
support for multi-word synchronization include 
knight [Knight, 1986][29], using cache consistency 
protocols to add parallelism this “mostly functional“ 
LISP programs and the IBM 801 [change and merge 
1988], which provides support for database style 
locking in hardware. " In this problem for our 
approach the performance by recent review work on 
locking in multiprocessors, including working of 
Anderson [Anderson, 1990][18], Bershad 
[Bershad,1991][13], Graunke and Thakhar [Graunke 
and Thakhar, 1990][15], and Mellor Crummy and 
Scott , 1991 [17]. 
They argument each transactional cache line with a 
transactional state of EMPTY, NORMAL, 
XCOMMIT and XABORT. Transactional operation 
then puts two entries in cache: One with tag 
XCOMMIT, and the second one with XABORT. All 
modification is made to the XABORT entry and upon 
XCOMMIT entries are set to EMPTY and ENTRIES 
marked XABORT are set to ENTRY and that marked 
XCOMMIT are set to NORMAL on a Bus cycle. 
This implementation is a transaction conflict it 
between the maintain two flags processor: TACTIVE 
and TSTATUS. These are TACTIVE is set to True 
whenever transaction executes its first transactional 
operation. Upon an LT Instruction, the transactional 
cache is probed for a XABORT entry, if memory read 
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fails.TSTATUS is set to false, all XABORT entries 
are dropped and all the XCOMMIT entries are set to 
NORMAL.LT and ST instruction work in very 
similar ways. When VALIDATE is called TSTATUS 
is false, TACTIVE is set to false. When ABORT is 
called transactional cache entries are discard, 
TACTIVE is set to false and TSTATUS is set to true, 
but COMMIT is called TSTATUS is set to true, 
TACTIVE is set to false, all XABORT entries are set 
to NORMAL. The idea of using cache coherence 
protocols to implement hardware transactional 
memory was considered very novel in time and 
sparked quite a lot of research in this area. 
Unfortunately, there are some drawbacks to hardware 
transactional memory that are still considered major 
issues today. 
 
2) Another way hardware transactional memory 
Transactional memory currently says that Load-Link 
and Store-Conditional operations can be viewed as 
the most basic hardware transactional memory 
support. Load-Link returns the value of a memory 
location and Store-Conditional stores a new value in 
memory only if no updates have occurred to that 
location since the last Load-Link call. This is an 
example of a simple "update and commits"[6] 
operation. Of course, these operations operate on data 
the size of a native machine word. Rajwar and 
Goodman [29] comment that Herlihy and Moss' 
implementation is not optimal because it requires 
special instructions, programmer support, and 
coherence protocol extensions. Lev and Maessen [28] 
add that it is not robust and only works for 
transactions up to a fixed size. They also point out 
that it is architecture specific and not portable. Some 
of these problems are dealt with in Rajwar et al.'s 
work on Virtualizing Transactional Memory [27]. "In 
this [27] the authors’ virtualized transactional 
memory in much the same way this virtual memory 
virtualizes physical memory. This is programmers, 
write applications without concern for the hardware 
limitations." That is, programmers write applications 
without concern for the hardware limitations. They 
also mention the issue of I/O which will be discussed 
in section 5. According to others, many of the 
limitations mentioned above are simply due to the 
fact that hardware transactional memory (alone) is 
not the best solution. In the next section I discuss an 
alternative, software transactional memory. 
 
B. Software Transaction Memory 
 
1) Nir Shavit**, Dan Touitou [3] 1996 
Unfortunately, existing hardware is inflexible and all 
the best on a level of a LOAD D, LINKED/STORED 
conditional operation on a single word. Hardware-
based transactional build in the synchronization 
methodology of Herlihy and Moss, in software 
method supporting the flexible transaction 
programming of a synchronization operation, 

Software Transaction Memory is non- blocking and it 
can be implemented on existing machines. Our 
implementation a non-blocking static STM of size M 
used the following data structures: 
-Memory [M], a vector which contains the data stored 
in the transactional memory. 
-Ownership [M], a vector which determines for any 
cell in memory which transaction own it. Each 
process I keep in shared memory a record by Reci, 
used to be store information on current transaction 
initiates. It has the following field: size. This size 
which contains available size. Add [ ] –A vector 
which contains data set address will increasing order. 
Old value [ ] –A vector of the data set size whose 
cells are initialized to Null at beginning of every 
transaction. 
 

 
 

Fig. 1. STM implementation: Shared data structures 
 
Software transactional memory implementation 
shared data structure owner of record and processes 
may eventually help it a transaction, version is an 
integer, initially 0, which determines the instance 
number of the transaction. This vector successful 
transaction. In this case, contain the former values 
stored in involved locations. These are other fields 
used to synchronization between the owners of record 
and the processes eventually may it help transaction. 
This field is incremented by process terminates 
transaction for every time. One process by I initiates 
transaction execution for calling the “start transaction 
routine”. The start transaction routine first initializes 
for process’s record and then declare the result for 
stable, it will processors read help the transaction 
inconsistent description. After checks for succeeding 
the transaction execution, then if return this vector of 
Old values the record execution in parameter version 
contains instance number when the routine will 
initiate process field version never be changed during 
this called. The first field acquires ownership of 
dataset’s location by calling acquire ownership. If it 
fails to do so, returning from acquiring ownership, 
this field the status is set to be Failed or failure. In 
case of successive process Old values into 
transaction’s record, new value calculated to be 
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stored, write in memory and releases the ownership. 
Otherwise status field the location is a failure. In this 
performed helped the transaction’s record in the 
stable state. The AcquireOwnerships may be called 
them helping or initialization process we must ensure 
that given terms: it is fixed moment transaction, no 
additional ownerships are allowed for the transaction. 
The second property not only atomicity but also non-
blocking property. This done by status field for Store 
conditional (Null, 0), it transaction from setting the 
status to Failure. In this next section, the new value or 
process synchronize in order prevent a slow or 
process set from updating the memory after 
ownership released. 
In this method always outperforms the non-blocking 
transaction methods in this style of Barnes and 
outperforms Herlihy transaction, a method for large 
processors. Software transactional memory approach 
is that unlike Barnes style methods. It is not based on 
costly recursive help policy. 
It concludes them in this paper a non-blocking 
software version of Herlihy and Moss [3] 
transactional memory approach, one issue is to design 
better non- blocking transactional engines. It possible 
by limiting software transactional memory is 
expressibility to a smaller set of implementable 
transactions. 
A programming abstract based on having a variety of 
operation that can be applied to memory location vs. 
the traditional of synchronization operation as the 
object we wish thankfully by Greg Barnes. 
 
2) Virendra J. Marathe and Michael [2] 
The original software transactional memory proposed 
by Shavit and Touitou work on static transactions. Its 
research has focused on support realistic dynamic .in 
this paper we present qualitative survey modern 
software transactional memory system support 
dynamic transaction we also present a detailed 
analysis for the hash table software transactional 
memory and qualitative comparison between the two 
object-based software transactional memories. 
These issue in this paper we identify a scalability 
drawback (maybe inaccessible some application) in 
software transactional memory propose an LL/SC 
based variant that overcomes this drawback. This 
paper discusses the object of ownership acquires 
semantics: space utilization, transaction validation 
semantics and contention management versus 
helping. We need to conduct experiments that test the 
trades among specific software transactional memory 
properties for study in general data structures 
Software transactional memory system. 
 
3) Robert Ennals 2005[7] 
"That means defining software transactional memory 
to be “obstruction-free “- A transaction is confident to 
make progress when all otherwise transactions are 
suspended." In that paper, we argue this" obstruction" 
freedom is not important proper software. "Ours are 

prepared to drop the goal of obstruction –freedom 
Software transactional memory can be made 
significantly faster." 
It was seen as demonstrated that a non-obstruction-
free software transactional memory can achieve 
significantly better performance. At a point, we 
experimented with a version of our algorithms that 
had helping and preliminary results suggested its high 
contention performance was similar to Fraser’s 
software transactional memory. 
 
4) Maurice Herlihy 2003, Victor Luchango [6] 
Ours propose a new form of software transactional 
memory designed to support dynamic-sized data 
structures, and yourself describe a novel non-
blocking implementation "Obstruction-freedom” is 
weaker than lock-freedom as a result, it admits very 
simple and more efficient implementations this use of 
modular contention managers to ensure progress in 
practice " the utility of our dynamic software 
transactional memory with a straightforward 
implementation of an obstruction-free red block tree.” 
Non-blocking dynamic data structures this  would 
difficult to implement by other means,  ours also 
present the results of simple preliminary performance 
experiment that demonstrate that an “early release” 
feature of our software transactional memory is 
useful for reducing contention and itself to the 
modular contention managers. 
 
IV. LIMITATION FOR STM 
 
This parallel programming paradigm has yet to take 
the multi-core world by storm. A very recent paper by 
cascaval et al [21] explores why transactional 
memory is still only a “research toy”. Some of the 
limitations of transactional memory they discuss have 
already been covered in this report. Cascaval et al 
[21] also point out some transactional semantics 
issues independent of the hardware vs. software 
decision that break the ideal transaction as a 
programming model. The first issue is the problem of 
transactional code interacting with nontransactional: 
the first issue is this problem of transactional code 
interacting with non-transactional code. It is unclear 
how to deal with shared data outside of a transaction 
and how to deal with locks being used inside 
transactions. Another issue is how to deal with 
exceptions. They conclude they given all of these 
issues and high transactional overheads, transaction 
memory has not yet matured to point, and it will be 
widely adopted. These drawbacks related to 
transactional memory, cascaval et al also perform a 
number of a test comparing STM implementations to 
the purely sequential code used a number of popular 
benchmarks. The next section this survey paper 
describes by work improved hardware developers and 
has been done to deal with some semantic issues 
mention above such as integrating transaction with 
locks and deal with the code they require I/O. 



International Journal of Advanced Computational Engineering and Networking, ISSN(p): 2320-2106, ISSN(e): 2321-2063 
Volume-6, Issue-7, Jul.-2018, http://iraj.in 

Transactional Memory in the Survey 
 

47 

V. DYNAMICALLY USED TRANSACTIONAL 
 
This experience motivated them to invent an in 
genius new parallel programming mechanism called 
cooperative transactional cxspinlocks.Rossbach et al., 
present a very interesting way to deal with some of 
the issue discussed above with their work title 
TxLinux.They thus decided to replace as many 
critical sections covered by locks in Linux as they 
could with hardware transaction, unfortunately as we 
have seen, not all critical section can be replaced with 
transactions. 
 
CONCLUSION 
 
If using locks for writing parallel programs while 
locks are messy and complicated, allow code 
synchronization section to be easily implemented and 
understood by developers. This paper has discussed 
both hardware and software transactional memory 
implementation and drawback to each approach. I 
have also discussed the semantic problem with 
transactional memory that is unrelated to the 
hardware vs. software discussion. This paper is a 
really good solution for many of these issues is the 
TxLinux work which uses cxspinlocks to allow locks 
and threads to work together and to use transaction. 
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