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14.3.159 PG_STATIO_USER _SEQUENCES........oioiieteeteereeetsitnseestssssae st sssae st s sae st sss s s sss s sess s sassssssssasssessenes 742
14.3.160 PG_STATIO_USER _TABLES.......oosirirtirriesiestressssestsssssssstssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssnsssssasssnsens 743
T4.3.1671 PG_THREAD_WAIT_STATUS ...ttt s s s s s s sa e sasesasasasasasasasans 744
TA.3.T62 PG_TABLES ...ttt s et a bbb e bbb a e b ae bt bbb e bbb s bt b s s st 756
T4.3.T63 PG_TDE_INFO......osiierrrirreniirsiesiesissssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssnssnsssssssssnssssssessenes 757
14.3.164 PG_TIMEZONE_ABBREVS.........o ottt s st b st s bbb st bbb s s bbb s enesssebenesesenenes 758
14.3.165 PG_TIMEZONE_NAMES........ooiireeeeteeieeestee ettt s se st sas st sas st s s b sas st b sass s bassessassansssssenes 758
14.3.166 PG_TOTAL_MEMORY_DETAIL.....cvvtrerrrrrrrenrisiensensisssnsesssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssesssssssssessnss 758
14.3.167 PG_TOTAL_SCHEMA _INFO.....ou ettt ettt et e be et ae s b se e s se s s sesssenenas 760
14.3.168 PG_TOTAL_USER_RESOURCE_INFO.......cocsiirrerrirrreerersiniaesensssssessessssssssessssssssssssssssssssssssssssssssasssnssssssssesssssanes 761
T4.3.T69 PG_USER.....ourieeiirrireiesinsis st ssssessssssssstsssssssssssssssssssssssssssessssssssssssssssssssssssssssnsssssssssesssssssssssssssssessssssssnssssansens 763
T4.3.170 PG_USER_MAPPINGS ...ttt sttt s s se s st s s s s st bbb b st s bbb s sessessssssassssananes 764
TA.3.T77T PG_VIEWS.....ooeeeeeee sttt sas st a bbb a et bbb bbb et e bbb et bbbt bbbt b e e 765
T4.3.172 PG_WLM_STATISTICS.....covrirrrterriesenseressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssnsens 765
14.3.173 PGXC_BULKLOAD_PROGRESS.......oo ottt ettt sttt e se bbb senenas 766
14.3.174 PGXC_BULKLOAD_STATISTICS.....ooei ettt ses st s e s s st s sasssesssssasssessssssssssssassassssssasssnssnssassenses 767
14.3.175 PGXC_COLUMN_TABLE_IO_STAT ...oetetirererinsisesssessisssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanss 768
14.3.176 PGXC_COMM_CLIENT_INFO.. ...ttt tetese st st s s s s s sese bbb s s s s s sesesesesesesesesssesesesessnns 769
14.3.177 PGXC_COMM_DELAY ...ttt sas s s s sae st sass s ba st s e sassa s bas e sas s s s bansens 769
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14.3.178 PGXC_COMM_RECV_STREAM......eirrrrirrinrensisssinsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssnsens 770
14.3.179 PGXC_COMM_SEND_STREAM......cooeeeeteteteteetetetete ettt teve st s v bbb ses bbb s s sesesesesesesesesesesesesesesesesene 771
14.3.180 PGXC_COMM_STATUS......ooriteeereeenieeetes st sssae st s ss s sass s s sss s sa s sss e s s sae st b ass s s s s st sans 772
14.3.181 PGXC_COMM_QUERY_SPEED.......ocosestrriererrirsissensississsnsesssssssssssssssssssssssssssssssssssssssssssssssssnssssssnssnssssssssssssssanss 773
14.3.182 PGXC_DEADLOCK. ...ttt e bbbttt se s sss s s s s s s s sssassassasbesssssessessesassassassansansansans 774
14.3.183 PGXC_GET_STAT_ALL_TABLES........c ittt s s s ssssses s s s s s sas s sass s s sassasssssanssnes 775
14.3.184 PGXC_GET_STAT_ALL_PARTITIONS.......setrrierinrirsisssssisssesssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssens 776
14.3.185 PGXC_GET_TABLE_SKEWNESS........ooeeeeeeteeee ettt ettt s st e be ettt bbbt bbb s nane 778
14.3.186 PGXC_WLM_TABLE_DISTRIBUTION_SKEWNESS........coosirriertrriereerississiesies i iessssses s sessssssassessssssassanns 779
14.3.187 PGXC_GTM_SNAPSHOT_STATUS......coerererirrissensisssssensesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssanes 781
T4.3.188 PGXC_INSTANCE_TIME......oiiieieieieietettetete ettt sttt st st s st st se s st s s s bbb s sesesesesesesesesssessesnnanes 781
14.3.189 PGXC_LOCKWAIT_DETAIL....couevuertriereerirereseesiessasses s sesssssssssesssssasssesssssasssssssssssssssssssansensssssassesssssassassssssassenns 781
14.3.190 PGXC_INSTR_UNIQUE_SQL....vvrtirrrrrinrirsresinsississsensisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssses 784
14.3.19T PGXC_LOCK_CONFLICTS ..ottt sttt ses st sses s sas s st st se e s s s sasses s s s s sssassassassansansansans 786
14.3.192 PGXC_MEMORY_DEBUG_INFOQ........osisirerteirierertesise st sessssssassas s sassssssssssssassssssssssssssssassasssssssssansensssssenses 787
14.3.193 PGXC_NODE_ENV....oisiierriieienrirsinsensisssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssesssssssssssssssssssnsens 789
14.3.194 PGXC_NODE_STAT_RESET_THME......oieeieieieeteeeteteteteteteteeete ettt se s st s sess s s s s sssssesesesessesesesesesenes 790
14.3.195 PGXC_OS_RUNL_INFO......ooieieiteeieertrisnsiesiesss e tes s sae st sas e sss s sss st sas st sasssesssssassaesssssassssssssassesssassensen 790
14.3.1796 PGXC_OS_THREADS........ocoirririenitrsiesiesissssssesssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssnsssssssssnsssssssssssssssnss 790
14.3.197 PGXC_POOLER _STATUS ...ttt sasss st sass s st bbbt s st s s s sassassassssnsans 791
14.3.198 PGXC_PREPARED_XACTS......oieiteetritesiestss st sssas st s s ssssess s ssas s s ssassses s sassses s sasssss s ssssass s sensensssssensen 792
14.3.1799 PGXC_REDO_STAT .....oooirrieienrirsisssinsisssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsssssssssnssssssssssssssssssssssssssssssassens 792
14.3.200 PGXC_REL_IOSTAT ...ttt sttt sttt se s bbbt s s sassassassansansans 792
14.3.207 PGXC_REPLICATION_SLOTS......ooioieeeeetrereeseestssaestestss st sasssss s sassssssss e ssssssssssssssssssssssssssssasssssssssansenssassansens 793
14.3.202 PGXC_RESPOOL_RUNTIME_INFOQ.....ocsiirirrirriniinsirsissssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 793
14.3.203 PGXC_RESPOOL_RESOURCE_INFO......oooiiierieiterteiteeieeieeessies s sasaesas st ssss s sassassas s s s s s sesassansans 794
14.3.204 PGXC_RESPOOL_RESOURCE_HISTORY.......ceierieerirrrerensirsiesaesissssssasasssssessssassssssssssssssssssssssssssssssssasssssassensens 798
14.3.205 PGXC_ROW _TABLE_IO_STAT ....cocstiieieerriressesesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssssssssssanss 801
14.3.206 PGXC_RUNNING_XACTS. ..ottt st saessssss s ses s s sas s s st es st sssassassassassessessssessssassassassassnsens 801
14.3.207 PGXC_SETTINGS......oiireeeeerieiesiee st sass s sa s sas st sss e bsss st s s s bbb et bas s st e b e b bas s et sesseenen 802
14.3.208 PGXC_SESSION_WLMSTAT......coviririenrirniensinsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnses 803
14.3.209 PGXC_STAT_ACTIVITY ceeeeteeteettettete ettt sas st b s bbb s s s s sassan st senes 806
14.3.210 PGXC_STAT_BAD_BLOCK.......ooiieieriereeririeseesisssssassiss s sae st sae s s sass s sesssssssssassssssasssssssssssssssssssassansssssassens 809
14.3.217 PGXC_STAT_BGWRITER......ovrriererrirriesinsisssissississsssssssss s sesssss s sssssssssssssssssssssssssssssssssssssssssssssssssnssnssssssssnsssnssnses 809
14.3.212 PGXC_STAT_DATABASE........ot ittt tes sttt sas s s sas st a s s s bbbt es s e s assassassenbanes 810
14.3.213 PGXC_STAT _OBJECT ...ttt sssaes s sass s sss s sss e s sa s s ssssssesssssas st s sass s ssssssssasssnsessssssensen 812
14.3.214 PGXC_STAT_REPLICATION.....cosietirrirerenrirsissesstssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssnses 816
T4.3.215 PGXC_STAT _TABLE _DIRTY ..ottt eteae st aeaeae s s s b s s s s s s s s s sesesesebesesesesesesesesesesesesesasene 817
14.3.216 PGXC_STAT WALttt sas s b ssse s bsssas st bas s s ba st e ba s bas s s e bas s et bassses b bassans 820
14.3.217 PGXC_SQL_COUNT ...cvterirrierersisssesensisssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssanss 822
14.3.218 PGXC_TABLE_CHANGE _STAT ...ttt s st st s s bbb sneas 822
14.3.219 PGXC_TABLE _STAT ..ottt sa st sss sttt a st b ba bbb s e bas et b s e st b s sans 823
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14.3.220 PGXC_THREAD_WAIT_STATUS......ovrttrrirrnrirssssinsissssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssns 824
14.3.227 PGXC_TOTAL_MEMORY _DETAIL....ovotieteeeteeeteteteteeete ettt teteses sttt sess s s ses s s s s s s s s s ssssesssessnanes 826
14.3.222 PGXC_TOTAL_SCHEMA_INFO.......coiieirriereeetieresiesies et ses s ssssas s sassssssssssssasssssssssasssesssssssssssassassensssssensen 828
14.3.223 PGXC_TOTAL_SCHEMA_INFO_ANALYZE.......coostrrrrerererrrnsensissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 828
14.3.224 PGXC_TOTAL_USER_RESOURCE_INFO......cooiiierieeeeereeeeieiesiee ettt ses s s sas s s s s s s sassassansans 829
14.3.225 PGXC_USER_TRANSACTION.....oeiereerteererees s issesis e sesasssas e ssssaessesssssasssesssssasssss s sssssss s ssssessssssansenssasssnsennes 832
14.3.226 PGXC_VARIABLE_INFO........oiisiierrririiesinsissssessssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssnssssssssssssssssssnes 833
T4.3.227 PGXC _WAIT_DETAIL....eteteteeeeeeeeeeeeee ettt et ettt et bbb s e s besebesesesesebesesetesesasasesesesans 834
14.3.228 PGXC_WAIT_EVENTS. ...ttt st s st sa b sa e s sas s b s st et sass bbb et bsss s e sesasnsas 836
14.3.229 PGXC_WLM_OPERATOR_HISTORY.......eeerrrrirrierrersissensesssssnsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessns 836
14.3.230 PGXC_WLM_OPERATOR_INFO......oieeeeeeeteeeee et s as s s ssssasanannan 837
14.3.237 PGXC_WLM_OPERATOR_STATISTICS......oeieerereertrsesiesisseeseessessassaesssssasssesssssassass s ssssssssassassesssssssnsanssssssnsennes 837
14.3.232 PGXC_WLM_SESSION_INFO......ccesirrrrrrererrissessensisssensessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 837
14.3.233 PGXC_WLM_SESSION_HISTORY ..ottt sassassas s s saes s sassassas st s s sassassassanes 841
14.3.234 PGXC_WLM_SESSION_STATISTICS.......oiiereeetrrrereeriessesaesisssssaesiss s sass s sesssssssssessssssssssssssssssssssssssassansssssassens 846
14.3.235 PGXC_WLM_USER_RESOURCE_HISTORY......coccsirrrirrirrirnsensisssesinsisssssessssssssssssssssssssssssssssssssssssssssssssssssessons 851
14.3.236 PGXC_WLM_WORKLOAD_RECORDS ...ttt teae s s seaesesesese st e sesesesesesesesesesesesesesesesene 854
14.3.237 PGXC_WORKLOAD_SQL_COUNT ....oeitrirereeetsrrestesiessssses s saes s s ssss s sessssssssssssssssssssssssssasssssssssassessassansens 855
14.3.238 PGXC_WORKLOAD_SQL_ELAPSE_TIME......coicosieirrinrenrirrinsessissssssesssssssessessssssssssssssssssssssssssssssssssssssssssssssssnes 856
14.3.239 PGXC_WORKLOAD_TRANSACTION.....otieeeeerereeeesssstssesssssessessssssssssssesssesasssssesssssasasssssssasass 857
14.3.240 PLAN_TABLE.........oiiteeeeeteeieetes ettt sa st sa st b sae st b sas st b as s b s s e a bbb s et b a st e s st b s s et b saes 858
T4.3.247 PV _FILE _STAT .o ireirrieeiesirsiesiestss s sses s s sssssss s ssssssssss st st ssssssesssssssssesssssssssssssssssssnsssssssssnssssssssssssssssssssssnssssssssnns 859
T4.3.242 PV_INSTANCE_TIME......o ettt s sasas s ssasasasasasssasasasanan 859
14.3.243 PV_OS_RUNL_INFO.....oirieeerieeeerse ettt sass st s sas s s s sass s s sass s sas e sas st b sessesssssssessssssssnssnnss 860
14.3.244 PV_SESSION_MEMORY. ......oocssirrrrrirrrrrensisisnsenssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssessssssssessssssssssssssssssens 860
14.3.245 PV_SESSION_MEMORY_DETAIL.....oooteeeeeeetetetetetetete ettt sttt s s s s sess s s s s s s s s s s sessssesensenanes 861
14.3.246 PV _SESSION_STAT ...ttt sess s sa e s s s s sas st b sas st b b st b bas e b ba bbb e st b s s e st banssensenes 862
14.3.247 PV_SESSION_TIME......oiossierrrirernrensissensesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssssssssssssessessssssessns 863
14.3.248 PV_TOTAL_MEMORY _DETAIL.....cuiieeeeeeeeeeeeeee e s s s ss s s s asasssasasananans 863
14.3.249 PV_REDO _STAT ...ttt tesise st sae st sae st sa s ss s sas bbb se st s st b b st b b st e et bassee st b sans 865
14.3.250 PV_RUNTIME_ATTSTATS.... oottt sissessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssasssnsssssssssnsssssssssnnes 865
T4.3.257 PV_RUNTIME_RELSTATS. ...ttt ss s as s sessse s assesssssnssasaenns 867
14.3.252 REDACTION_COLUMNES ...ttt stssssssesaes s ss s s sass s sas s sas s s b sss s sssssas st s sssstessassassses s sans 868
14.3.253 REDACTION_POLICIES......oiiirierririenseresesessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssnsssssssssnsens 869
T4.3.254 REMOTE _TABLE _STAT ...t s s e s e s sasasasasasasasasasasasasananans 870
14.3.255 SHOW _TSC_INFO......oieeeeiteeieriestesie st saes s sas st st bbb bs e s bs s bes e bas s b s sas s s b s e s et ba s s s s basseensas 871
14.3.256 SHOW _ALL_TSC_INFO.....oirieirrieienrinsississisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 872
14.3.257 USER_COL_COMMENTS. ...ttt stssass et as bbb sttt bbb st e sassassansansnaans 872
14.3.258 USER_CONSTRAINTS. ..ottt seestsssas st sassae st s sae st sss bbb ses b bss e s s bass s b bas st b s e s s st s basens 872
14.3.259 USER_CONS_COLUMNS.......oosvrrireerttrsinsississssessssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssnssnnes 873
14.3.260 USER _INDEXES.......oiiteiteeeeieeieietieteeiestes ettt se st ass s bbb s s s s sas s s s s s s s s s sas bbbt es s sesbsssassassansensans 874
14.3.267 USER_IND_COLUMNS......oooieieteerteeteeseeies s saes s sass s sas e sas e s ssass st sasssss s sassas st b sass s sassssssssassssssnes 874
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14.3.262 USER_IND_EXPRESSIONS......cottttiiirtineieimnitreieieseiseeeessesseasesssetse e sssesse s sssesse e sssesss e sasess e ssesssessesssssessesasssns 874
14.3.263 USER_IND_PARTITIONS. ... ititeeieetertereeuetesetseesetsete st ess s s esses s s es e es st sases bbb ea e essesssances 875
T4.3.264 USER _JOBS......ciiertitictietreteeis ettt ettt s b bbbt 876
T4.3.265 USER_OBIECTS.....coieeeieeireireeieetseireeisetse et e sss s et eb s es st st bbbt saes 877
14.3.266 USER_PART_INDEXES........oottettriririeeieinitsieie st tstsssas st setsssssssstsessssssssssssssesssnssssssssssssesssssssssessssssssesasnens 878
14.3.267 USER _PART_TABLES......co ittt sttt es s ts s sttt ettt neen 878
14.3.268 USER_PROCEDURES........ctttitieiurtireeeiiseise et ess st s cs e css s es st st sase s sanes e sanes e sssaneseees 879
14.3.269 USER_SEQUENCES......ooitieieeirtireietiretre ettt s sss s ss st e et ettt 879
14.3.270 USER_SOURCE....... ittt esse e e essta s ts e ssses s s st s s bbbt 880
T4.3.2771 USER_SYNONYMS ...ttt sttt ess st ssas sttt sss e ss s ssssesessssssssessssssssessssssssssassssssssesnsnssssesssssesess 880
14.3.272 USER_TAB_COLUMNS ..ottt ettt sssease e ss st et et sttt st s sise s 880
14.3.273 USER_TAB_COMMENTS.....cotttrttteetiretreeseisetss s essstss s cssssss s st sssss st sssses st ssase s ss e s ses st s sssessssseessssssnes 881
14.3.274 USER_TAB_PARTITIONS. ...t irtiieiirtiteectseesetetiseisessesisesse e sesesse e es st sttt st saean 882
T4.3.275 USER _TABLES ...ttt ettt sttt s bbb st 882
14.3.276 USER_TRIGGERS......coiiiiirticicirtireeetisetessetisetse ettt ettt ettt st sas 883
TA.3.277 USER _VIEWS..... ettt sttt b s s et 883
T4.3.278 VESESSION.....oeieierieeeietire et teeseet st ss st e st s et a s a b sttt bensanes et 884
14.3.279 VESESSION_LONGOPS ..ottt ssetssease s esse e ssse e et ettt st bbb 884
15 GUC Parameters of the GaussDB(DWS) Database.........eecveeeecrceeecccrneeecccnneeenne 885
15.T VIEWING GUC PAramELerS......cueeieeeeieieireeieeetseetseetsesstsese ittt st ssasssssssssssssssssssssssssesssssssssessssesssssasssssssssesns 885
15.2 CoNFIGUIING GUC PAramMELEIS.......cuveeceeeeieeeereeeeseteseiessesise st sss s e sss s sssss s ssssssesssssssssssanssssssssasssessssanens 886
T5.3 GUC PArameEter USAQC. ....c.ouvueuceeirieceeirieeieietseeaessesteessestees bttt st s sttt bbbt ae s st seaeaes bt ataebeseteacsesetacn 888
15.4 Connection and AULNENTICATION. ..ottt bbbt sas s s bbbt asasssssassansans 888
15.4.T CONNECLION SEEEINGS. ... ivuieiiieeieirieisietrte ettt ettt sttt s bstaesees 888
15.4.2 Security and Authentication (POStgreSLCONT) ...t ssnens 890
15.4.3 Communication LiDrary ParameEters.......c.o ettt s sssess st ssssesssssessessssssssessncs 897
15.5 RESOUICE CONSUMIPTLION ...ttt tseesessestae et seas st ess s sas s ssssssssessssssessesssseasssesssstassseassesssassssassessssssnssnen 904
T5.5.T IMIBIMIOIY ettt ettt e b ettt sttt b et a e bbbt a e st et as s b et aeseb et tasaesetens 904
15.5.2 Statement Disk SPACE CONTIOL......v it sss sttt s s sss s st snssssssssssnens 914
15.5.3 KEINEL RESOUICES........coeeeieierierieisissississiesis s ses st ssss s sasssssss s s s st sssssssssssssssass s s st st essessesssssssasssnsensessssssssssnsensanes 915
15.5.4 CoSt-based VaCUUM DELAY........ccccrrirrriieierieieeesieesieee ettt ssessssssssse s st s sassesassessssesssssssssssssssessssessssesas 916
15.5.5 ASYNCNIONOUS 1/O OPEIAtIONS.......cveeierieririeisissississessesiesisssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssnsens 918
15.6 PArallel DAta IMPOIt. . ettt sttt s s bbb bbb s s s s s bbb bt s s sesansanen 920
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Before You Start

Target Readers

This document is intended for database designers, application developers, and
database administrators, and provides information required for designing, building,
querying and maintaining data warehouses.

As a database administrator or application developer, you need to be familiar
with:

e Knowledge about OSs, which is the basis for everything.
e SQL syntax, which is the necessary skill for database operation.

Prerequisites

Complete the following tasks before you perform operations described in this
document:

e Create a GaussDB(DWS) cluster.
e Install a SQL client.
e Connect the SQL client to the default database of the cluster.

For details about these tasks, see Getting Started with GaussDB(DWS).

Reading Guide
If you are using GaussDB(DWS) for the first time, read the following information:

e Sections describing the features, functions, and application scenarios of
GaussDB(DWS).

e "Getting Started": guides you through creating a GaussDB(DWS) cluster,
creating a database table, uploading data, and testing queries.

If you intend to or are migrating applications from other data warehouses to
GaussDB(DWS), you might want to know how GaussDB(DWS) differs from them.

You can find useful information from the following table for GaussDB(DWS)
database application development.
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Operation Query Suggestion

Quickly getting Deploy a cluster, connect to the database, and perform
started with some queries by referring to Getting Started.
GaussDB(DWS)

When you are ready to construct a database, load data to
tables and compile the query content to operate the data in
the data warehouse. Then, you can return to the Data
Warehouse Service (DWS) Database Developer Guide.

Understand the
internal
architecture of a
GaussDB(DWS)
data warehouse.

To know more about GaussDB(DWS), go to the
GaussDB(DWS) homepage.

Learn how to
design tables to
achieve the
excellent
performance.

GaussDB(DWS) Development Design Proposal introduces
the design specifications that should be complied with
during the development of database applications. Modeling
compliant with these specifications fits the distributed
processing architecture of GaussDB(DWS) and provides
efficient SQL code.

To accelerate service execution through optimization, refer
to GaussDB(DWS) Performance Tuning. Database
administrators' experience and judgment play a more
significant role in achieving successful performance
optimization than instructions and explanations. However,
GaussDB(DWS) Performance Tuning still attempts to
illustrate the performance optimization methods that can be
referred to by application development personnel and new
GaussDB(DWS) database administrators.

Loading data

Importing Data describes how to import data to
GaussDB(DWS).

Excellent Practices for Data Import provides key points for
quick data import.

Managing users,
groups, and
database security

GaussDB(DWS) Database Security Management covers
database security topics.

Monitoring and
optimizing
system
performance

GaussDB(DWS) System Catalogs and Views describes the
system catalogs where you can query the database status
and monitor the query content and process.

You should also refer to Management Guide to learn how
to use the GaussDB (DWS) console to check the system
running status and monitoring metrics.

SQL Syntax Text Conventions

To better understand how to use the syntax, you can refer to the following
description of SQL syntax text conventions.
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Statement

Format Description

Uppercase Keywords must be in uppercase.
characters

Lowercase Parameters must be in lowercase.
characters

[] Items in brackets [] are optional.

Preceding elements can appear repeatedly.

[x|y]..] One item is selected from two or more options or no item
is selected.

{x|yl|..} One item is selected from two or more options.

xX|y|.1L[..1 You can choose either multiple parameters or no

parameters. If you choose multiple parameters, separate
them with spaces.

[x|yl|.-1L[,-1 You can choose either multiple parameters or no
parameters. If you choose multiple parameters, separate
them with commas (,).

{x|yl.-3}[..1 You must select at least one parameter. If you select
multiple parameters, separate them with spaces.

{x|yl..}[,.1] You must select at least one parameter. If you select
multiple parameters, separate them with commas (,).

When writing documents, the writers of GaussDB(DWS) try their best to provide
guidance from the perspective of commercial use, application scenarios, and task
completion. Even so, references to PostgreSQL content may still exist in the
document. For this type of content, the following PostgreSQL Copyright is
applicable:

Postgres-XC is Copyright © 1996-2013 by the PostgreSQL Global Development
Group.

PostgreSQL is Copyright © 1996-2013 by the PostgreSQL Global Development
Group.

Postgres95 is Copyright © 1994-5 by the Regents of the University of California.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
INCLUDING LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND
ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
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PROVIDED HEREUNDER IS ON AN "AS-IS" BASIS, AND THE UNIVERSITY OF
CALIFORNIA HAS NO OBLIGATIONS TO PROVIDE MAINTENANCE, SUPPORT,
UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
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GaussDB(DWS) Development Design
Proposal

2.1 Overview

Objective

This document outlines the rules for design and development that need to be
followed when developing the GaussDB(DWS) database. The objective is to
enhance development efficiency and ensure the continuity and stability of the
service.

Application Scope

These specifications apply to all GaussDB(DWS) self-development scenarios,
including designing and developing applications and database services.

Terms

Rule: a mandatory requirement that must be followed during database design and
development.

Suggestion: an option that you need to consider for the design and development
process.

Description: a detailed explanation of a rule or suggestion.

Overall Development and Design Specifications

The table below provides a list of development and design specifications that must
be followed during GaussDB(DWS) development. You can click the links to access
the corresponding rules for more details.
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Table 2-1 GaussDB(DWS) development and design specifications

N | Category Rule/Suggestion
o.
1 Conn | - Rule 1.1: Configuring Load Balancing for
ectio GaussDB(DWS) Clusters
n
2 | man Rule 1.2: Ending the Database Connection After
agem Necessgry Operations (Except in Connection Pool
ent Scenarios)
3 regul Rule 1.3: Ensuring a Started Transaction Is Committed
gtlon or Rolled Back
4 Rule 1.4: Ensuring the Idle Timeout Duration Is Shorter
Than SESSION_TIMEOUT Value When Connection Pool
Is Used for Applications
5 Rule 1.5: Restoring Parameters to Default Values in
Connections Before Returning Them to the Pool
6 Rule 1.6: Manually Clearing Temporary Tables Created
with a Connection Before Returning it to the Pool
7 | Obje | DATABAS | Rule 2.1: Avoiding Direct Usage of Built-in Databases
ct E object Such As postgres and gaussdb
desig | design - - -
8 |n Rule 2.2: Selecting the Suitable Database Code During
specif Database Creation
g |lcatio Rule 2.3: Choosing the Right Database Type for
ns Compatibility with the Database to Be Created
10 Suggestion 2.4: Storing Objects with Associated
Calculations in the Same Database
11 USER Rule 2.5: Following the Least Privilege Principle and
object Avoiding Running Services Using Users with Special
design Permissions
12 Rule 2.6: Avoiding the Use of a Single Database
Account for All Services
13 SCHEMA | Suggestion 2.7: Avoiding the Creation of Objects
object Under Other Users' Private Schemas
design
14 TABLESPA | Rule 2.8 Avoiding Tablespace Customization
CE object
design
15 TABLE Rule 2.9: Selecting the Optimal Distribution Method
object and Columns During Table Creation
design ) ) )
16 (prioritize Rule 2.10 Selecting an Optimal Storage Type During
d) Table Creation
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N | Category Rule/Suggestion
o.
17 Rule 2.11 Selecting an Optimal Partitioning Policy
During Table Creation
18 Suggestion 2.12: Designing Table Columns for Fast and
Accurate Queries
19 Suggestion 2.13: Avoiding the Usage of Auto-
increment Columns or Data Types
20 INDEX Rule 2.14: Creating Necessary Indexes and Selecting
object Optimal Columns and Sequences for Them
design
21 (pric?ritize Suggestion 2.15: Optimizing Performance by Choosing
d) the Right Index Type and Avoiding Indexes for
Column-Store Tables
22 VIEW Suggestion 2.16: Limiting View Nesting to Three
object Layers
design
23 |SQL | DDL Suggestion 3.1: Avoiding Performing DDL Operations
devel | operation | (Except CREATE) During Peak Hours or in Long
opme | specificati | Transactions
nt ons ‘ . )
24 specif Rule 3.2: §pecn‘ymg the Scope of Objects to Be Deleted
icatio When Using DROP
25 | MS INSERT Rule 3.3: Replacing INSERT with COPY for Efficient
operation | Multi-Value Batch Insertion
specificati - — ] -
26 ons Suggestion 3.4: Avoiding Performing Real-time INSERT
Operations on Common Column-store Tables
27 UPDATE/ | Suggestion 3.5: Preventing Simultaneous Updates or
DELETE Deletions of the Same Row in a Row-store Table
operation - ] — )
28 specificati Suggestion 3.6: Avoiding Freguent or Simultaneous
ons UPDATE and DELETE Operations on Column-store
Tables
29 SELECT Rule 3.7: Avoiding Executing SQL Statements That Do
operation | Not Support Pushdown
specificati — . —
30 ons Rule 3.8: Specifying Association Conditions when
Multiple Tables Are Associated
31 Rule 3.9: Ensuring Consistency of Data Types in
Associated Fields across Multiple Tables
32 Suggestion 3.10: Avoiding Function Calculation on
Association and Filter Condition Fields
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N | Category Rule/Suggestion
o.
33 Suggestion 3.11: Performing Pressure Tests and
Concurrency Control for Resource-intensive SQL
Statements
34 Rule 3.12: Avoiding Excessive COUNT Operations on
Large Row-store Tables
35 Suggestion 3.13: Avoid Getting Large Result Sets
(Except for Data Exports)
36 Suggestion 3.14: Avoiding the Usage of SELECT * 