A Prototype

of the CDF Online Ha rdwa re Da ta ba se (HwDB)

Geri Goera nsson CDF Online Computing Ma rch 15, 1999

The CDF Online Ha rdwa re Da ta ba se (HwDB) c ombine s muc h of the func tiona lity of the Ra bbit (RDB), FASTBUS (FBDB) a nd Re sMgr Da ta ba se (Re sDB) from the first run. Informa tion a bout individua l module s, c ra te s, c ha nne ls a nd c ompone nts is c onta ine d within it.

A prototype of the HwDB ha s be e n c re a te d using the proble m of building the re a dout lists for the Ce ntra l Ca lorime try a s the pre mise for the de sign. The informa tion mirrors tha t of the Ca libra tion Da ta ba se , but with diffe re nt a c c e ss ke ys.

The prototype for the HwDB wa s de signe d using Ora c le De signe r 2000 a nd a c c e sse s a n Ora c le 8 Da ta ba se . The a c c e ss routine s a re be ing writte n in Ja va using the JDBC for da ta ba se c onne c tions. The work wa s done on B0DAU30, a n SGI Origin running IRIX64-6.5.

Ce ntra l Ca lorime try a s a Te st Da ta Se t

The 16 Ce ntra l Cra te s, 2 VRB DAQ Cra te s, 16 Tra c e rs, 96 ADCs a nd 1500+ r c ha nne ls, a nd the two Ce ntra l c ompone nts, CEM a nd CHA c omprise the da ta se t. The informa tion is house d in 4 re la tiona l ta ble s: CARDS, CHANNELS, CRATES, a nd COMPONENTS. A disc ussion follows on the fie lds a nd que rie s to pull the informa tion from the Ora c le Da ta ba se .

HwDB Ta ble De sc riptions

COMPONENTS is a 2-c olumn ta ble . The first c olumn c onta ins the ke y, c ompone nt numbe r (COMPNUMID). It is de fine d a s a n unsigne d inte ge r. The c ompone nt na me (COMPNAME) re side s in the se c ond c olumn. It is de fine d a s a 4-c ha ra c te r string. Both of the se c olumns must be de fine d for the row. The de sc ription of the COMPONENTS ta ble a nd its a ttribute s a re

COMPONENTS TABLE :

Na me Null? Type Ke y? COMPNUMID NOT NULL NUMBER YES COMPNAME NOT NULL VARCHAR2

A typic a l SQL sta te me nt to inse rt a COMPONENTS tuple into the HwDB would be

INSERT INTO COMPONENTS (COMPNUMID, COMPNAME)

VALUES (�CEM�, 3);

CRATES is a multi-c olumn ta ble . The first c olumn is the c ra te na me (CRATENAME). It is store d a s a c ha ra c te r string. The c ra te numbe r (CRATENUM) re side s in c olumn 2 a nd is de fine d a s a n unsigne d inte ge r. The c ra te type (CRATETYPE) is store d in c olumn 3 a s a c ha ra c te r string. For the Ce ntra l Cra te s, the type is se t to �CENTRAL�. For the two VRB

Cra te s the type is se t to �DAQVRB�. The CRATENAME, CRATENUM AND CRATETYPE a re a ll re quire d fie lds a nd must be de fine d to store a row in the da ta ba se . The re a re 2 optiona l fie lds in the 4_{th} a nd 5_{th} c olumns. The first is the Tra c e r slot (TRACERSLOT). It is store d a s a n unsigne d inte ge r. A c ra te ma y or ma y not ha ve a Tra c e r in it. The othe r optiona l a ttribute is the JDKCLASS. This is the va lue of the JDK c la ss for the Cra te Cla ss. It is store d a s a n unsigne d inte ge r va lue . This is the bridge be twe e n the Ora c le Da ta ba se a nd the Ja va c la ss for the Cra te . The prima ry ke y for CRATES is the CRATENAME. The de sc ription of the CRATES ta ble is

CRATES TABLE :

Na me Null? Type Ke y?

CRATENAME NOT NULL VARCHAR2 YES

CRATENUM NOT NULL NUMBER

CRATETYPE NOT NULL VARCHAR2

JDKCLASS NUMBER

TRACERSLOT NUMBER

A typic a l SQL sta te me nt to inse rt a CRATES tuple into the HwDB would be

INSERT INTO CRATES

(CRATENAME, CRATENUM, CRATETYPE, TRACERSLOT)

VALUES (�CENTRAL_CRATE_0�, 0, �CENTRAL�, 2);

It is not ne c e ssa ry to inc lude a va lue for the JDKCLASS a s this is not a re quire d a ttribute .

CARDS is a lso a multi-c olumn ta ble c onta ining informa tion on the c a rds store d in the c ra te s. The first c olumn ha s the na me of the c a rd (CARDNAME) store d a s a

38 c ha ra c te r string. CARDNAME is the prima ry ke y for the CARDS ta ble . Column 2 is the

CARD_ONLINE a ttribute . If a c a rd is online , a 1 is store d in the CARD_ONLINE fie ld. If not, a 0 is store d. The slot (SLOT) is found in c olumn 3. This is the loc a tion of the c a rd in the c ra te . It is de fine d a s a n unsigne d inte ge r. The 4_{th} c olumn in the ta ble is c a rd type

(CARD_TYPE) a nd is de fine d a s a 10-c ha ra c te r string. Ca rd type s a re de fine d for e ve ry c a rd. The CARD_TYPE for a Tra c e r is �TRACER�, for a Da q Vrb the CARD_TYPE is �VRB�.

The CARD_TYPE for Ad Me m module s is �ADMEM�. The 5_{th} c olumn is the CRATENAME.

This is the na me of the Cra te whe re this pa rtic ula r c a rd re side s. It is de fine d a s a 38- c ha ra c te r string. The CARDNAME, CARD_ONLINE, SLOT, CARD_TYPE a nd

CRATENAME fie lds a re re quire d to store a row in the CARDS ta ble a nd c a nnot be le ft unde fine d.

A numbe r of c onstra ints or re quire me nts ha ve be e n de fine d for c e rta in module type s.

For the ADMEM c a rds, the c ha nne l c ount (CHANNELCT) a nd the c ompone nt numbe r

(COMPNUMID) re a d out by the ADMEM c a rd must be de fine d whe n the ADMEM re c ord is store d. The CHANNELCT is a n unsigne d inte ge r fie ld. The COMPNUMID must be one of the va lue s found in the COMPONENT ta ble .

For the Tra c e r c a rds, the na me of the VRB c a rd (CARDNAME_T0) a nd the c ha nne l numbe r (VRB_CONNECTION) a tta c he d to the Tra c e r must a lso be de fine d whe n the informa tion on the Tra c e r c a rd is store d in the ta ble . The CARDNAME_TO must be the

na me of a Da q Vrb store d in the CARDS ta ble . The VRB_CONNECTION is de fine d a s a n unsigne d inte ge r.

Optiona l fie lds for the CARDS ta ble a re PROM a nd JDKCla ss. The PROM fie ld is the na me of the prom found in the module . It is de fine d a s a 38-c ha ra c te r string. The JDKCla ss is de fine d a s a n unsigne d inte ge r va lue . The de sc ription of the CARDS ta ble is

CARDS TABLE :

Na me Null? Type Ke y? CARDNAME NOT NULL VARCHAR2 YES CARD_ONLINE NOT NULL NUMBER SLOT NOT NULL NUMBER CARD_TYPE NOT NULL VARCHAR2 CRATENAME NOT NULL VARCHAR2 YES COMPNUMID NUMBER YES (ADMEM) CHANNELCT NUMBER PROM VARCHAR2 JDKCLASS NUMBER VRB_CONNECTION NUMBER CARDNAME_TO VARCHAR2 YES (TRACER)

It is importa nt to note tha t the c onstra ints on the CARD_TYPE a re not liste d a s NOT NULL in the ta ble de sc ription. This is be c a use the c onstra int is on a pa rtic ula r CARD_TYPE a nd not the e ntire ta ble .

A typic a l SQL sta te me nt to inse rt a CARDS tuple into the HwDB would be

INSERT INTO CARDS

(CARDNAME, CARD_ONLINE, SLOT, CARD_TYPE, CRATE_NAME, VRB_CONNECTION, CARDNAME_T0) VALUES (�TRACER_00�, 1, 2, �TRACER�, �CENTRAL_CRATE_0�, 1,

�VRB_DAQ_00�);

The CHANNELS ta ble c onta ins informa tion on the c ha nne ls a ssoc ia te d with c a rds in the CARDS ta ble . Ea c h row in the CHANNELS ta ble is give n a se que ntia l c ha nne l numbe r (CHANNEL ID). This unique ly ide ntifie s a row in the CHANNELS ta ble . It is the prima ry ke y for the CHANNELS ta ble . It is de fine d a s a n unsigne d inte ge r va lue . The CHANNELID is a utoma tic a lly de fine d by the Ora c le Da ta ba se upon stora ge of the row. The c ha nne l numbe r a s c ompute d for a give n c ha nne l is store d in the CHANNELNUMBER fie ld. The CHANNELNUMBER is de fine d a s unsigne d inte ge r va lue . In the 3^{rd} c olumn, is the Bloc k numbe r (BLOCK) within the ra w da ta ba nk. It is de fine d a s a n unsigne d inte ge r va lue . The 4^{th} c olumn is the suba ddre ss of the c ha nne l (SUBADDRESS). It is de fine d a s a n unsigne d inte ge r va lue . In the 5^{th} c olumn, is the CARDNAME. The CARDNAME c onta ins the na me of a c a rd from the CARDS ta ble c onta ining the c ha nne l de fine d in this da ta re c ord. The CARDNAME is a 38-c ha ra c te r string. All of the se fie lds a re re quire d a nd a va lue must be provide d for e a c h whe n the row is store d in the CHANNELS ta ble . The la st c olumn is the JDKCla ss. This is optiona l. The de sc ription of the CHANNELS ta ble is

CHANNELS TABLE :

Na meNull?Type Ke y

CHANNELID NOT NULL NUMBER YES

CHANNELNUMBER NOT NULL NUMBER

BLOCK NOT NULL NUMBER

SUBADDRESS NOT NULL NUMBER

CARDNAME NOT NULL VARCHAR2 YES

JDKCLASS NUMBER

A typic a l SQL sta te me nt to inse rt a CHANNELS tuple into the HwDB would be

INSERT INTO CHANNELS

(CHANNELID, CHANNELNUMBER, BLOCK, SUBADDRESS, CARDNAME, JDKCLASS)

VALUES (CHANNELID_SEQ.NEXTVAL, 65, 0, 1, �ADMEM_01�, 12345);

Que rie s

Que rie s into the HwDB c a n a c c e ss a ny of the da ta c onta ine d in the CARDS, CRATES,

CHANNELS or COMPONENTS ta ble s. Que rie s c a n be ma de a c ross multiple ta ble s using the informa tion c onta ine d in one ta ble to se a rc h into a nothe r.

Typic a l que rie s to build the re a dout lists for the Ce ntra l Ca lorime try would be , ge ne ra te a list of a ll the c ha nne ls a ssoc ia te d with a give n c ompone nt or ge ne ra te a list of c a rd slots for a give n c ompone nt. A numbe r of e xa mple que rie s a re give n be low.

A SQL que ry ge ne ra ting a list of a ll the c ha nne ls a ssoc ia te d with the CEM c ompone nt from the prototype HwDB would be

SELECT CHANNELNUMBER, BLOCK, SUBADDRESS

FROM CHANNELS, CARDS, COMPONENTS

WHERE CHANNELS.CARDNAME = CARDS.CARDNAME

AND CARDS.COMPNUMID = COMPONENTS.COMPNUMID

AND COMPONENTS.COMPNAME = �CEM�;

A SQL que ry ge ne ra ting a list of a ll the c a rds a nd the ir slots re a ding out the CHA c ompone nts from the prototype HwDB would be

SELECT CARDNAME, SLOT FROM CARDS, COMPONENTS WHERE

CARDS.COMPNUMID = COMPONENTS.COMPNUMID AND COMPONENTS.COMPNAME =

’CHA’;

A SQL que ry use d by progra ms looking a t the e ve nt ra w da ta would be to ge ne ra te the c ra te , slot, suba ddre ss knowing the c ompone nt is the CEM, c ha nne l numbe r is 1106 a nd bloc k numbe r is 5

SELECT CRATENAME, SLOT, SUBADDRESS FROM CARDS, CHANNELS, COMPONENTS WHERE CHANNELS.CHANNELNUMBER = 1106 AND CHANNELS.CARDNAME = CARDS.CARDNAME AND CARDS.COMPNUMID = COMPONENTS.COMPNUMID AND COMPONENTS.COMPNAME = �CEM�;

A SQL que ry

Ope n Issue s

The re a re a numbe r of issue s a s ye t unre solve d re ga rding the prototype HwDB. Timing studie s ne e d to be done with Ora c le JDBC. The Ora c le JDBC is thin-la ye r a nd wha t a ffe c t this will ha ve on the a c c e ss time s is unknown.

The re is a lso a que stion of whe the r a ll the da ta fie lds a nd a ttribute s ha ve be e n c a pture d to ge ne ra te re a dout lists for more tha n just the Ce ntra l Ca lorime try.

The HwDB is still e volving a nd c ha nge s proba bly will be ma de to a c c ommoda te la rge r da ta se ts. Howe ve r, with the prototype informa tion the Ora c le da ta ba se produc t pre se nts itse lf a s a good c a ndida te for the HwDB.