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There are various language models, such as neural networks and vector space models. To make
this real-time, data insertion must be accelerated. Since data is written to the database
transactionally, it is important to speed up the database response. Main memory database systems
require logs to be written to persistent storage for persistence, which significantly affects
performance and response time.

In order to reduce the response time, we proposed a response acceleration method for the Silo
protocol, which is known to provide high throughput. Its concurrency control method is an optimistic
method, which is inferior to modern methods such as the Cicada method under high competition
without optimization, but it is known to be superior to the Cicada method if throttling optimization is
used. Silo is also the only modern control method that has been implemented in a production
system. Therefore, Silo's response time improvement is considered valuable both academically
and practically.

On the other hand, Silo's response time is long, averaging 20 ms by default. The reason for this is
that Silo attempts to improve throughput performance with epoch-based batch persistence, and its
default epoch update cycle is 40 ms. The naive response time improvement method is to make this
update cycle shorter than 40 ms. However, this method does not improve response time. This is
because there are multiple CPU cores and therefore multiple logger threads, and if there is a large
difference in the progress of each logger thread, the response time will rapidly deteriorate.

Therefore, we proposed an epoch-synchronization method that suppresses the progress of worker
threads corresponding to logger threads whose persistence is delayed. In a demonstration
experiment, a response time of 10.7 ms, a 97% reduction, was achieved in exchange for a 22%
reduction in throughput by switching from the conventional method to the proposed method. In
other words, we have created a technique for constructing a real-time language model




infrastructure.
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NDERENPBETHD. T—RENSTUHF I3 FILIZT—ER—R([ZEZAFNE=O, T—ER—ADIGEEZERILTEIIENEE
ThHd. FRETHIN—RAVATFLTIHAGEED=OIZOT EXKFAL AL —UIZEDMEAHY, ChHEREOIS BRI KEL
EETD.

AMETE, SEEEZEZINZS=0, Silo 7ARILEZRRIZLTRESRILFEZFREL:. Sio IERIL—TYLEIRHETEIEN
HoNTWS. ZOHITHEREEIEEBETHS-O, RBILEESIDITNIEEHRA T T Cicada iEHEEDRRMFRIZL DD, R
Ovk) oo &#IEZF AT NIL Cicada JEITEDAZELENONTINS. Ff-, Silo [RIARMFEIELEO R TH—TOF Y30V AT LIS
FREINTLS. #-oT Silo DEERBEIRETFHMICEEANICHLEELAHEIEEZOND.

7, Silo DIGEEMIEZT I4ILETEY 20 ms ERLY. ZOERAIL, Silo (FTRYIICEI—FEARGIETRIL—TUMEREEEZEH &
SETEMNSTHY, FOIRVIEHFEABMMNTIAILLT 40 ms ENDTHS. FDFA—IHEERBEREFEE, COEFHALE
40 ms £YEECT B ETHD. ECANCOARTIIGEHBAHELLZL. BERS CPUITIXEMHLI-HO0H—XLyRHE
HEFEEL, FEOH—RALYFDEBKRIZKERENEIIGELH DG5S, BEBEIARBRIZLILTEINETHS.

ZFITABIEAENTWAONH—ALYRIZHIET B T—hALYRDETEINGIT2IRYIRELSFREIREL]-. RIIERRT
X, EFEMSREFEIZTIIEIZKY, 22%DRIL—TYMEDESIEMZIZ, 97%FE4ES 107 ms DLEHBEZERLE-. T4
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2. HREBEREROBE (FER)

There are various language models, such as neural networks and vector space models. To make this real-time, data insertion must be
accelerated. Since data is written to the database transactionally, it is important to speed up the database response. Main memory
database systems require logs to be written to persistent storage for persistence, which significantly affects performance and
response time.

In order to reduce the response time, we proposed a response acceleration method for the Silo protocol, which is known to provide
high throughput. Its concurrency control method is an optimistic method, which is inferior to modern methods such as the Cicada
method under high competition without optimization, but it is known to be superior to the Cicada method if throttling optimization is
used. Silo is also the only modern control method that has been implemented in a production system. Therefore, Silo’s response time
improvement is considered valuable both academically and practically.

On the other hand, Silo’s response time is long, averaging 20 ms by default. The reason for this is that Silo attempts to improve
throughput performance with epoch—based batch persistence, and its default epoch update cycle is 40 ms. The naive response time
improvement method is to make this update cycle shorter than 40 ms. However, this method does not improve response time. This is
because there are multiple CPU cores and therefore multiple logger threads, and if there is a large difference in the progress of each
logger thread, the response time will rapidly deteriorate.

Therefore, we proposed an epoch—synchronization method that suppresses the progress of worker threads corresponding to logger
threads whose persistence is delayed. In a demonstration experiment, a response time of 10.7 ms, a 97% reduction, was achieved in
exchange for a 22% reduction in throughput by switching from the conventional method to the proposed method. In other words, we
have created a technique for constructing a real-time language model infrastructure.
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