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Transactional Query Processing on NoSQL Database

HIROSHI HORII™?  TAMIYA ONODERAT

NoSQL supports high scalability with limited capabilities for transactions or query processing. Though emerging NoSQL, such as
MongoDB, supports certain queries, and researchers are developing the techniques to enable transaction processing in the existing
non-transactional NoSQL, there is no solution for both limitations. We are developing a new library, MongoTx, which enables
transaction processing in MongoDB without loss of any query capabilities. MongoTx stores dirty data, which a client has modified
but not yet committed, in MongoDB along with the committed data. Because the dirty data must not appear in the query results,
MongoTx hides the dirty data from the queries. To efficiently process queries and transactions, MongoTx uses a special data model
to store the data in MongoDB. With this data model, MongoTx handles the same queries as MongoDB while guaranteeing the
atomicity, isolation, and consistency of the transactions. With the evaluation of YCSB, MongoTx showed better throughput than a
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naive extension of the existing work.
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{ _id : "Mongoeel",
name : "Jason",
amount : 100,
friend : { _id : 10,
name : "Freddy" },
group : [
{ name : "MongoDB"},
{ name : "MySQL"} ] }

1 JSON A7 ¥ =7 hDOHl
Figure 1

An example of a JSON object.
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1:DBCollection custs, hists;

2:int payment(int whId, int custId, int amount) {
3: DBObject cust = custs.findOne({_id:custId});
4: cust["YTD_PAYMENT"] += amount;

5: custs.update({_id:custId}, cust);

6: DBObject hist = {

7: C_ID:custId, W_ID:whId, AMOUNT:amount };

8: hists.insert(hist);

9: int total = 9;
10: DBCursor cursor =

11: hists.find({W_ID: whId, C_ID:custId});
12: while (cursor.hasNext())

13: total += cursor.next()["AMOUNT"];

14: return total;

15:}

2 MongoDB APl % F 7= payment Tt &
Figure 2 Payment procedure with MongoDB API.
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4:
5:
6: cust["YTD_PAYMENT"] += amount;
7: custs.update({_id:custId}, cust);
8: DBObject hist = {
9: C_ID:custId, W_ID:whId, AMOUNT:amount };
10: hists.insert(hist);
11: int total =

12: TxDBCursor cursor =

13: hists.find({W_ID:whId, C_ID:custId});
14: while (cursor.hasNext())
15: total += cursor.next()["AMOUNT"];

16: session.commit();
17: return total;

4 RETFHEEZHAC payment N T VT g
Figure 4 Payment transaction with our proposed method
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1:TxSession session; { _id : "Mongoee1l", safe fields |
2:TxDBCollection custs, hists; Name : "Jason",
3:int payment(int whId, int custId, int amount) { amount : 100,

: session.begin(); friend : { _id: 10, name: "Freddy" },
DBObject cust = custs.findOne({_id:custId}); group : [{ name: "MongoDB"}, { name: "MySQL"} ], _|

_unsafe: { _id: 1, unsafe fields
name: "Jason",

amount: 2000,

friend: { _id: 10, name: "Freddy" },
group: [ { name: "MongoDB"},
{ name: "MySQL"} ] },

_XTxId : "tx1",
_sTxIds: [],
_insert: false,

metadata fields_

_remove: false }

X 5 SD2V 3CEfH)
Figure 5 An example of a SD2V document
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REIZIE, txd BMEESND. 1716 T2 I v MLUEEXI T
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Safe Version IZ a2 B — I L7z, Q2 DX 57 = U H3F|
HEhz.

{ _unsafe.W_ID: whId, _unsafe.C_ID: custId, :Q2

_id: {$in: 103 } }
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Version % K7z 72\ Safe Version &, {3 7= —AD I/ =Y
i B> Safe Version 2> bR S 5.
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txs i custs | hists
A FNFZU¥ I a otk
{_id: "“tx1”, { _id: 1, { _id: 101,

state: “active”,
ts: 080520140101}

name: “Jason”,
YTD_PAYMENT: 100}

C_ID:1, W_ID:2,
AMOUNT: 100 }

{ _id: 102,
C_ID:2, W_ID:2,
AMOUNT: 200 }

B. custs and hists ~DHH, #HAK

{ _id: "tx1”,
state: “active”,
ts: 080520140101}

{ _id: 1, { _id: 1e1,

name: “Jason”, C_ID:1, W_ID:2,
YTD_PAYMENT: 100, AMOUNT: 100 }
_unsafe: { { _id: 102,
_id: 1, C_ID:2, W_ID:2,
name: “Jason”, AMOUNT: 200 }
YTD_PAYMENT:200}, {_id: 103,
_XTxId: “tx1"} _unsafe:{
C_ID:1, W_ID:2,
AMOUNT: 200},

_XTxId: “tx1”,

_insert: true}

C. bgv¥srvavroaiyhb

{ _id: “tx1”,
state:"committed”,
ts: 080520140102}

{_id: 1, { _id: 1e1,
name: “Jason”, C_ID:1, W_ID:2,
YTD_PAYMENT: 100, AMOUNT: 100 }
_unsafe: { { _id: 1e2,
_id: 1, C_ID:2, W_ID:2,
name: “Jason”, AMOUNT: 200 }
YTD_PAYMENT:200}, {_id: 103,
_XTxId: “tx1"} _unsafe:{
C_ID:1, W_ID:2,
AMOUNT: 200},
_XTxId: “tx1”,
_insert: true}

D. b FrvavoikT

{ _id: “tx1”,
state:"committed”,
ts: 080520140102}

{ _id: 1, { _id: 1e1,
name: “Jason”, C_ID:1, W_ID:2,
YTD_PAYMENT: 200} AMOUNT: 100 }

{ _id: 102,
C_ID:2, W_ID:2,
AMOUNT: 200 }

{_id: 1@3,

C_ID:1, W_ID:2,

AMOUNT: 200}

6 SD2VE#FIA L T ¥ va g
Figure 6 Transaction processing with SD2V
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