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Abstract

The control software framework named MADOCA (Message And Database Oriented Control Architecture) is adopted
in the SPring-8 accelerators control system. In the MADOCA control system, widely-used numerical analysis software
such as MATLAB and GNU Octave has been unavailable so far. Therefore, accelerator physicists and operators have to
make numerical code for the dedicated analysis by ourselves, or to use numerical analysis software outside of the control
system with dumped files from the logging database and then to operate the accelerators according to the results. In order
to improve their convenience and to save their time and effort, we have newly built MADOCA interface libraries both in
Oct-file format and in MEX format for GNU Octave to access MADOCA control system and database. Consequently,
GNU Octave is available as a client for the MADOCA control system. We will report on the development of interface
libraries mainly for GNU Octave to cooperate with MADOCA control system.
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Figure 2: Schematic view of wrapper functions for GNU
Octave to access MS and database by statically linking of
MADOCA API functions in C.
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3.2 Oct file FZZ TP C++ wrapper Bk 324

C S#EL Oct file JE D C++ wrapper B3 Cl5 4%
RRVEDOREIEN 72D, HIZIE C S TlIAA 2 —
BEENLCT —ZOZ TR EITIZENHKDH,
Oct file TEHTIZENDTERV, ZDEI7RGH | Oct
file B TIIA_ZFRDOEBORVEIZEZDHZEELT,

FIZIE, MS IZAYE—V %4595 C 57l APL BE%K
ms_client_send()DfLARIE Table 1 [Z/R 38D T, 25T
%Ay —% msgusr->svoc (B MU TS A2 — /19
HE, AvyE— ID 2% msgusr->msg_id (SIS, RD
I RE%R F4T OFE RS END,

Table 1: Specification of the ms_client send Function

ret=ms_client send(*msgusr)

argument :  Msgusr *msgusr

typedef struct {
char svoc[256]; // IN: Message Text
int64_t msg_id; // OUT: Message ID

} Msgusr;

return : int ret // return ; 0 success, < 0 fail

ZHACH S T D Oct file B D API B %
octave ms_client send()iF Table 2 (2RIl DfEAREL
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Table 2: Specification of the octave ms client send
Function

[ret, msg_id] = octave_ms_client_send(svoc)

argument : string svoc  // IN: Message Text

return : intret  //result : 0 success, < 0 fail

int msg id // Message id

T =BT =2 WG T 5 C S5 APL B
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0D,

Table 3: Specification of the db_get data latest Function

ret =db_get data_latest (*out)

PASJ2017 TUP101
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Table 4: Specification of the octave db get data latest
Function

[ret, n] = octave db_get data latest()

return : intret //result : 0 success, < 0 fail

intn // number of signals

argument : M2dbreply *out

typedef struct {

size_tnum_signal; // OUT: number of
signals

M2dbdata *signals; // OUT: pointer to start
address of M2dbdata array

} M2dbreply;

typedef struct {
char *name; // OUT : signal name
size_tnum_data; // OUT : number of data

Logdata_t *data; // OUT : pointer to start
address of Logdata_t array

} M2dbdata;

typedef struct {
int err; // OUT: error code
Timestamp _t time; // OUT:time stamp
uint64 t tag; // OUT: tag number
uint8_t type; // OUT: data type
int idat; // OUT: INT data
double fdat; / OUT: DOUBLE data

} Logdata_t;

typdef struct {
int64_ttv_sec; // second
int64_ttv_nsec; // nanosecond

} Timestamp _t;

return : intret //return, 0 success, < 0 fail

Table 5: Specification of the octave db get data_retrieve
Function

[ret, num, err, tv_sec, tv_nsec, type, idat, fdat, tag] =
octave _db_data_retrieve(n)

argument : intn //IN: Specify the data to be read

return : intret  //result : 0 success, < 0 fail
int num // number of data
int32 err(num) // error code (array)

uint64 tv_sec(num) // time stamp second
(array)

uint64 tv_nsec(num) // time stamp
nanosecond (array)

uint8 type(num) // data type (array)
int32 idat(num) // INT data (array)
double fdat(num) // DOUBLE data (array)

uint64 tag(num) // tag (array)

3.3 MEX B TOD wrapper BI%o F3k
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Table 6: A Main List of the Building MADOCA Interface API Functions for GNU Octave

API functions in C API functions in Oct files API functions in MEX Purpose
ms_open() octave_ms_open() mex_ms_open() Open MS
ms_option() octave_ms_option() mex_ms_option() Set options to MS

ms_client _send()

ms_client_recv_with_ms
g id()

ms_close()

octave ms_send()

octave_ms_client recv_with_m
sg id()

octave_ms_close()

mex_ms_send()

mex_ms_client recv_with_m
sg_id()

mex_ms_close()

Send a message

Receive a reply message by
specifying message ID

Close MS

db_init nosql()
db_end nosql()
db_siglist add()
db_siglist reset()

db get data by timesta
mp()

db_get data_latest()
db_get data by size()

octave_db_init_nosql()
octave_db_end_nosql()
octave db_siglist add()
octave _db_siglist_reset()

octave_db_get data by timesta
mp()

octave_db_get data_latest()
octave_db_get data by_size()

octave _db_data_retrieve()

mex_db_init nosql()
mex_db_end nosql()
mex_db_siglist_add()
mex_db_siglist reset()

mex_db_get data by timesta
mp()

mex_db_get data_latest()
mex_db_get data by size()

mex_db_data_retrieve()

Open No-SQL DB

Close No-SQL DB

Add new signals to siglist
Reset the siglist

Get data by timestamp.

Get the latest data
Get data by number of data

Retrieve data

db_get arc_cod()
db_get nosql_cod()

db_get arc_cod v()
db_get nosql_cod v()

octave_db_get arc_cod()
octave_db_get nosql cod()
octave_db_cod data_retrieve()
octave _db_get arc_cod v()
octave_db_get nosql cod v()

octave_db_cod data_retrieve v

0

mex_db_get arc_cod()
mex_db_get nosql_cod()
mex_db_cod data_retrieve()
mex_db_get arc_cod v()
mex_db_get nosql cod v()

mex_db _cod data retrieve v

0

Get COD (0.1Hz)

Get COD (10Hz)

Retrieve COD data

Get COD with voltages (0.1Hz)
Get COD with voltages (10Hz)

Retrieve COD data with
voltages
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> 7LT Oct file JTERIBL O MEX 20> API BELHE
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L7z,

P a—RENAHEH. GNU Octave #E)H A7) 7k run-
octave PN @ LOADPATH B 85 & B % & I
/prj/opt/octave/madoca2lib Z 1% 7=,

4.4 Octave-Forge /X7 —Y DALV AN— VB L UGEE

Octave-Forge[7] D% A b, Rl HEEE O & 2972
PRl — VRN CH T m—RL T AR—V LT,
AV A=V LT\ — VI LT DY,

e signal (version 1.3.2)
Signal processing tools, including filtering,
windowing and display functions.
e splines (version 1.3.2)
Additional spline functions.
e Statistics (version 1.2.4)
Additional statistics functions for Octave.
e optim (version 1.5.2)
Non-linear optimization toolkit.

IRy =V %A A= T D
control(version 3.0.0), io(version 2.4.7), struct(1.0.14)D
3N =V BNMEAFBR LB Ch Tl — oA
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At IERZSHIE R MATLAB ZA 2 AR—/LL,
MEX 73 madoca2lib DEITEMEFREITV Y, T ALH D
HATEXI0IE 2D DT B THD,

B

AKI TR =T DEWEIRE NI ATE D EEDIZHT=>T
1T, Tl T A AT BARRA S A 2R TG 302 <
DT ELETEXE L, ZZIOESOEEELET,

SE X

[1] R. Tanaka et al., “The first operation of control system at the
SPring-8 storage ring”, Proceedings of ICALEPCS1997,
Beijing, China, 1997, p.1.

[2] T. Matsumoto et al., “Next-Generation MADOCA SPring-8
Control Framework”, Proceedings of ICALEPCS2013, San
Francisco, California, USA, 2013, p.944.

[3]1 M. Kago et al., “Development of a Scalable and Flexible Data
Logging System Using NoSQL Databases”, Proceedings of
ICALEPCS2013, San Francisco, California, USA, 2013,
p.532.

[4] https://jp.mathworks.com/products/matlab.html

[5] https://www.gnu.org/software/octave

[6] https://www.suse.com/ja-jp/products/desktop

[7] https://octave.sourceforge.io/index.php

- 635 -



