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T8.3.42 DUAL ettt st b sttt a bbbt et e s b b e bbbt e s e s s aas 939
18.3.43 GET_ALL_TSC_INFO..... ettt s st sss s ss s b sa e b sas st sss st s sass s b bas st sess s bensen 939
18.3.44 GET_TSC_INFO....oeirrieeiesirsiesississsssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssssssssssssssssssssssssssons 940
18.3.45 GLOBAL_COLUMN_TABLE IO _STAT ..ottt ettt ettt st e aenan 940
18.3.46 GLOBAL_REDO _STAT ..ottt ssss s s ses st s sas s sss st ssssssst e b sas s sssssss b sass s e sssssssassassssssassanes 941
18.3.47 GLOBAL_REL_IOSTAT ...otieiieriesiesessisissssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnsssssssssesssssssssesssssssssssssssansens 942
18.3.48 GLOBAL_ROW _TABLE O _STAT ...ttt ettt et sttt et ettt bbb et s bbbt senans 942
18.3.49 GLOBAL_STAT_DATABASE........co oottt sesstssss e ssssse s s sas st sas s sas s sa s basss s bas s e st sasssessessansanns 943
18.3.50 GLOBAL_TABLE_CHANGE_STAT ....ooirieiireiesensisssssinsisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnses 945
T8.3.5T GLOBAL _TABLE _STAT ...ttt ettt e bbbttt bbbt sebebebesesesebabebesesesesasesesenesne 946
18.3.52 GLOBAL_WORKLOAD_SQL_COUNT ..ottt ssesssssssssesssssassaes s s ssss s sassessssssasssssssssasssssssssassanns 947
18.3.53 GLOBAL_WORKLOAD_SQL_ELAPSE_TIME.......cccoisiirinrirniesensirsssnsensssssssesssssssssssssssssssssssssssssssssssssssssssssssnsens 948
18.3.54 GLOBAL_WORKLOAD_TRANSACTION. ....cetiteteteteteteteteteetetetete ettt e se et se e sese e se et s sesesa e et sesesesesesesesans 949
18.3.55 GS_ALL_CONTROL_GROUPL_INFO.......oostertrrrreteriseresiesisssiesies s sessasssas s sassssssssssssssasssssssssssssessssssssssssassensssssanses 950
18.3.56 GS_BLOCKLIST_QUERY......osvrrirrenririissensisisesenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssesssssassssssons 950
18.3.57 GS_BLOCKLIST _SQL..ueieieeieieirieeieieeteeieteesae sttt sas s s s s s s s bbb e assas s bt essssessssassassansanes 951
18.3.58 GS_CLUSTER_RESOURCE_INFQ.....ooiiereirrreerirsiesinsiessssaesssssssas s ssssssssssssssssssssssssssassssssssssssssssssssssssssassssssassans 952
18.3.59 GS_COLUMN_TABLE_IO_STAT ...oirierisreesirsiesessessissssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssesssssssssassnss 952
18.3.60 GS_OBS_READ_TRAFFIC.......ooiiieeiteieeeieteissestes s aes st sss s s s sss s st s s sassassassasssssesssssssesassansans 953
18.3.671 GS_OBS_WRITE_TRAFFIC......ooieiieierierieeseesies st sa e sssas st sssae st s s sas st s s sas st ss s sessess s sassssssssasssessnes 953
18.3.62 GS_INSTR_UNIQUE_SQL....covrirrrerrirrierensirsiansensissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssesssssssssessons 954
18.3.63 GS_NODE_STAT_RESET _TIME.....oo ittt st st se s s bbb s s s s st s st esebesesesesesesesnens 959
18.3.64 GS_OBS_LATENCY ..ottt sse st s s s sse s s s sae s bas st bbb ba st b e e b s e e b saes s b sanaes 959
18.3.65 GS_QUERY_IMONITOR.......vriirrerririnsenitsisnsississssssssssssssssssssssssssssssssssssssssssanssssssssssssesssssssssassssssssssssssssssssssssnssnsens 960
18.3.66 GS_QUERY_RESOURCE_INFO........ooiteieeeeeieeeiesie s sss st ssssassas st ss st sas s sas s s sses s ssessesassansans 962
18.3.67 GS_REL _IOSTAT ..ottt ss e b sassa s b s st b s st b st b b st ba st ee b e b b e et baes st basans 963
18.3.68 GS_RESPOOL_RUNTIME_INFO......cosicerrrrerinrirsisnsensisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssessnes 963
18.3.69 GS_RESPOOL_RESOURCE_INFO.......oiiriririeeieeteeteeieeeeie st sas st st ss s sassas s st s ssssssassassassenens 964
18.3.70 GS_RESPOOL_MONITOR......oooeveertirrrensisisseesisssssaesasssssssss s sasssss b sas st sssssasssssssssasssssssssassses s sassassssssassesssssensen 967
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18.3.71 GS_ROW_TABLE_IO_STAT....oeierrrieieesensisnssnsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsens 969
18.3.72 GS_SESSION_CPU_STATISTICS......oooieeeieeteeteeteeteeee sttt sassas s s s s bbb s s sassassassnsanes 970
18.3.73 GS_SESSION_MEMORY_STATISTICS......coereerereerieeieseesisesee e isssas s sssssssses s sasssssssssassssssassessssssssssssssssassssssnnes 971
18.3.74 GS_SQL_COUNT ....oiiererrirriesensesssesesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssesssssssssesssssssssesssssssssssssssssssssssssnses 971
18.3.75 GS_STAT_DB_ClU...ccoiet sttt ettt s s bbbt b assaesassansans 973
18.3.76 GS_STAT_SESSION_CU...cooierteeiereeriesse st sass s ssssas st s s sss st sas s s b ses s sass s bassass s s saes s bansans 974
18.3.77 GS_TABLE_CHANGE_STAT ....oieirirereerirsiesessisssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssssessssssssessns 974
T8.3.78 GS _ TABLE _STAT ..t ettt as s se s asssasassessssssasssasaessssasasssasssasanananan 975
18.3.79 GS_TOTAL_NODEGROUP_MEMORY_DETAIL.....ovverurrirerrerirrieriesisssesaesiesssessesssssssesssssssssesssssesssssssssesssessassanss 976
18.3.80 GS_USER_MONITOR......oovverrrieierinsississessisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssnsens 977
18.3.81 GS_USER_TRANSACTION......ouititeteeeeicieeietstes st st s st sss s s s sassas s st s s s sassassassassss s s sssassassansans 979
18.3.82 GS_VIEW_DEPENDENCY......oiiiieiieeeeretesiesiestss st ssss s sas e s sssssssssssassssssssssssasssssssssasssssassssssssssssessansssssssssnnes 979
18.3.83 GS_VIEW_DEPENDENCY_PATH.....oiririirriniensirsinssssisssssssessssssssssssssssssssssssssssssssssssssssssssssssessssssssessssssssssssssassens 980
T8.3.84 GS_VIEW _INVALID ...ttt s s s as s sasasas s asasasasssasasasssssasasasanannas 980
18.3.85 GS_WAIT_EVENTS ...ttt sttt sae st st bbb as bbb st a st e b s s bbb et b sa e b s benen 981
18.3.86 GS_WLM_OPERATORL_INFO.......iceirirrirereritessesississsssissssssssssss s ssssssssssssssssssssssssssssssssesssssssssessssssssssssssssssssssssnses 982
18.3.87 GS_WLM_OPERATOR _HISTORY ..ottt ssssssse s sasass s s sas s s sasasasasasasssasasasasasasans 984
18.3.88 GS_WLM_OPERATOR _STATISTICS......oeiereerteeieseesiesissees s s e s ssssas s ssssesses s ssssssssssssssss s sassasssssssnsssssassanes 986
18.3.89 GS_WLM_SESSION_INFO.......cscetrrierenrirsiesinsissssssessisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessnns 989
18.3.90 GS_WLM_SESSION_HISTORY. ..ottt ses st sae s s bbb s s s s s s st sassessesansans 997
18.3.91 GS_WLM_SESSION_STATISTICS.....oo ettt se s sassessssssae s sssssassesssssassses s sasssss s sasssss s sssssssessanses 1005
18.3.92 GS_WLM_SQL_ALLOW......oririererriesinsinsissessisssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssnes 1010
18.3.93 GS_WORKLOAD_SQL_COUNT .....oooiieririeeteeeettesessses st sasss s ses s s aesassas s s s s ses s ssssassassasssssessessessesanen 1010
18.3.94 GS_WORKLOAD_SQL_ELAPSE_TIME.......cossiierierirereriesiissesiesisssasssss s sassasssssssssssssssassssssssssssssssassasssssssssassens 1011
18.3.95 GS_WORKLOAD_TRANSACTION.......covrrirrerrirriesensirsssessssisssssssssssssssssssssssssssssssssssssssssssssssesssssssssessssssssessssassens 1012
18.3.96 MPP_TABLES.........ooietete ettt s st bttt s bbb bbbt et s e s b s saneas 1012
18.3.97 PG_AVAILABLE_EXTENSION_VERSIONS........ooiieirrerisiissiseessisssesisssssas st sssass s s ssss s sessssssessessssssessanses 1013
18.3.98 PG_AVAILABLE_EXTENSIONS.......ovieitririenrirsisesesstssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnses 1013
18.3.99 PG_BULKLOAD_STATISTICS.......o ittt sttt sa s sas st aes s s sansansnans 1014
18.3.100 PG_COMM_CLIENT_INFO ...ttt sess s essssssasssssssssssssesssssasssssssssssses s ssssssssssssnsasssessenses 1015
18.3.107 PG_COMM_DELAY .....irirrirrinsinsisssssiesissssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnses 1016
18.3.102 PG_COMM_STATUS . ..ottt sttt s s bbbttt bbb bbb b bbb b s s e s s s e sanen 1016
18.3.103 PG_COMM_RECV_STREAM ...ttt sassas s sae s s s s s sass e sass s sas st e sess s ssessanses 1017
18.3.104 PG_COMM_SEND_STREAM......oiiiirieerirrieiessessissessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessenss 1018
18.3.105 PG_COMM_QUERY_SPEED........oceoeieierierreeeteeiestesieeesie st ses s sae st st ss s s s sassas s s s sessesaesassanen 1020
18.3.106 PG_CONTROL_GROUP_CONFIG......ooorerierereesieseesissis st sssssssssssasssssssssassssssssssssasssssssssssssassensssssassesssssanss 1020
18.3.T07 PG_CURSORS......otiierrririensersisssssisssssssessssssssssssss s ssssssssssssssssssssssssssssssssssssssssssesssssssssesssssssssssssssssssssssssnssnsssssanses 1020
T8.3.T08 PG _EXT _STATS...oe ettt sttt s bbbt s bbb bbb b st b bbbt n s s s bbb st nee 1021
18.3.109 PG_GET_INVALID_BACKENDS.........ooeieitrriereestinseesinssssassas s sasstessssssssses s sassssssasssssssssasssssssssasssssssssassssssnsanns 1023
18.3.110 PG_GET_SENDERS_CATCHUP_TIME.......cocstiernrirsirrensissssnsenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 1024
18.3.111 PG_GLOBAL_TEMP_ATTACHED_PIDS......ooueeeeeteeeeeeeee ettt aeaan 1024
18.3. 112 PG_GROUP......oeettetettetertettes sttt sa st bbbt b as e a bt ba bt se e b b e st st sansans 1025
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T8.3.TT3 PG_INDEXES......oiieieeiirriesiesersisssssississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssesssssssssesssssssssesssssnsens 1025
T8.3.TT4 PG_JOBi..eeeeeeettte sttt bbb bbbt s bbbttt s s s st 1026
18.3.115 PG_JOB_PROC ...ttt sa s s st ssssass s ss s bbb st s st b s et b s et b ae st b san e 1028
18.3.116 PG_JOB_SINGLE........coeierirrieriensisiensinstssssstestssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnssnssssssnses 1028
18.3.117 PG_LIFECYCLE_DATA_DISTRIBUTE.......ceetetetetetetetetetete ettt sesessessse s s s sssesesesse s s s s sssssssesesenenes 1030
18.3.TT8 PG_LOCKS......ooiieeeerteeteeiesies st sse st sassae st s se st b sas st b b as bbb a bbb et as bbb as bbb b e bt ba st st saren 1030
18.3.TT9 PG_LWLOCKS......coeeeererererissirsssssessissssssesssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnsssssssssnssssssnssesssssssssassssssssssssssnsens 1032
18.3.120 PG_NODE_ENV.....ooiieietrieeteeteeteeeets sttt bbb bbb s sas bbb s s aesassassansansansans 1033
18.3.1271 PG_OS_THREADS ...ttt ae b sas st b s s s s bas s b ba st b be st s sse bbb st b s aes s b san s 1034
18.3.122 PG_POOLER _STATUS.....ooeterieitetississsse st sessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssssssssnns 1034
18.3.123 PG_PREPARED_STATEMENTS. ...t ansns 1035
18.3.124 PG_PREPARED _XACTS.....ooveeieeieereneirsaesiesis s saesssssassses s sasssss s sss s ssss s s sssssssssssasssesssssssssesssssassssssassanssnssanses 1036
18.3.125 PG_PUBLICATION_TABLES.........oosteierirriesensisssssessissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssnses 1036
18.3.126 PG_QUERYBAND _ACTION ...ttt sttt sesess st ss st st s s s s s s ses s s s sssssesssessenanes 1037
18.3.127 PG_REPLICATION_SLOTS.....oooieierteereerisieseesess s saesasssssssesses s sas s s sssssss s s ssss s sasssssssssssssssssssassssssssanssssassans 1037
18.3.128 PG_ROLES ... siesissssssssssss s st sssssssssssssssssssssssssssssssssssssssesssssssssasssssssssssssssnssnssssssssssssssssssesssnssnssns 1038
T8.3.129 PG_RULES. ...ttt s st b bbb b s st a bbbt bt st en s sanen 1039
18.3.130 PG_RUNNING_XACTS ..ottt sesies s sess s ses s sassss s sasssssssssasssesssssassssssessasssesssssasssnssssssssnsssssessennes 1040
18.3.137T PG_SECLABELS. ...ttt s ssestssssssss st sssssssssssssssssssssasssssssssssssssssssssssssssssssssnssnssssssnssnssssssnssnssansanss 1040
18.3.132 PG_SEQUENUCES.........oooeeeeeeeceeeietes ettt a st st bbbt se e bbb s s sesasansans 1041
18.3.133 PG_SESSION_WLMSTAT ...ttt sess s sss e sssa st ssas st sas st s s s e sas s bas e s basssessssasssessnes 1042
18.3.134 PG_SESSION_IOSTAT ... veeirriereesersisssssississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssens 1044
18.3.135 PG_SETTINGS. ...ttt sttt assas bbbt st a s bbbttt s s s s st naas 1045
18.3.136 PG_SHADOW. ...ttt sissss s s sa st s sa s bbb e a s sae st b st b s s bbb st b ba st b se s e sas 1046
18.3.137 PG_SHARED_MEMORY _DETAIL.....evtrrirrerrirrienrensisssensensssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessnss 1047
T8.3.138 PG_STATS...c ettt bt st ettt b st bbb bt a s s e b s bas s s 1047
18.3.139 PG_STAT_ACTIVITY ..ttt sesssssas s s sas s b sas s s bas s s sss s s bes st s sae st b s st ssssaessensansanaans 1049
18.3.140 PG_STAT_ALL_INDEXES......cosimsiernrirsresensisisnsensesssnsssssssssessssssssssssassssssssssssssssssssssssssssssssssssssessssssssssssssssssassns 1052
T8.3.T47T PG_STAT_ALL_TABLES. ...ttt a s as s s s ssasanananaan 1053
18.3.142 PG_STAT_BAD_BLOCK ...ttt sssaesasssssa s s sass s saes s sas s s s sassas s ssssssessssasssesssssassassnns 1055
18.3.143 PG_STAT_BGWRITER.....oosverrrirreriirsisssinsissssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnsssssssssnses 1055
18.3.144 PG_STAT _DATABASE ...ttt sttt bbbt bt as bbbt s s s sesaesanen 1056
18.3.145 PG_STAT_DATABASE_CONFLICTS......oveteeitereerteniessiesies s saes s ssss s s sassasssassssssssssssassssssssssssssssassassssssassessanns 1057
18.3.146 PG_STATS_EXT_EXPRS.....oieierireieeiinsisssnsensissssnsesssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssssssssessasssssssssssnns 1058
18.3.147 PG_STAT_GET_MEM_MBYTES_RESERVED.......ooeeeeeeeeeeeee et aean 1060
18.3.148 PG_STAT_USER_FUNCTIONS......ooosiettreiereeetsnsesiestessesaes s ssesaes s sassses s ssssasssssssssssssssssssssssssssssssssassassssssassassanns 1061
18.3.149 PG_STAT_USER_INDEXES.......occsiernrirriesensississsensisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssnes 1061
18.3.150 PG_STAT_USER_TABLES. ...ttt st sa s sanen 1062
18.3.157 PG_STAT_REPLICATION......oiiiiireertritesiestessssaestesssssss s ssss s sas st sssssssasssssssssssssssssssssssssassssssassassanssassensenssns 1063
18.3.152 PG_STAT_SYS_INDEXES.......oiceirrrreenrirsrensensisssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssessenss 1064
18.3.153 PG_STAT_SYS_TABLES ...ttt bbbt s s bbb s s e sanen 1065
18.3.154 PG_STAT_XACT_ALL_TABLES ..ottt sssses s sa st ses s ssassss st sassses s ssss s s sasssssases 1066
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18.3.155 PG_STAT_XACT _SYS_TABLES......ieeirieintirrississtssssessssssssssses s s ssss s ssssssssssssssssssssssssssssssssessssssssssssssnsssssnns 1067
18.3.156 PG_STAT_XACT_USER_FUNUCTIONS. ... s s asananas 1067
18.3.157 PG_STAT_XACT_USER _TABLES. ..ottt sttt sa s sas st ssssass s ssesass s sassses s sassesssans 1068
18.3.158 PG_STATIO_ALL_INDEXES......ocstirrrnrirrreiensissssssssesssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssnses 1068
18.3.159 PG_STATIO_ALL_SEQUENCES.......ooiieeteeeeeeceeeeeistestee st saesaesas s st a s bbbt ssas s s snes 1069
18.3.160 PG_STATIO_ALL_TABLES ...ttt bbb e s s sa s s s st s s sass s b sess e sas 1069
18.3.167 PG_STATIO_SYS_INDEXES.......coieirrirererensisisnsensssssnsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 1070
18.3.162 PG_STATIO_SYS_SEQUENUCES..........oiieieeeteeteetette ettt ss bbb bbb s assassassanaans 1070
18.3.163 PG_STATIO_SYS_TABLES ...ttt sa st sassse st st s st bbb sas b se st bensennen 1071
18.3.164 PG_STATIO_USER_INDEXES........cocsrierenrirrinsiesissssnsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnses 1071
18.3.165 PG_STATIO_USER_SEQUENU ES..........ooooioririeeteeteeteeeeeese st sas st s st as e sansas 1072
18.3.166 PG_STATIO_USER _TABLES........ooieieetetetteetesee sttt sass s sass s ss s s sess s sassasssssssssassssssassassssssassanssans 1072
18.3.167 PG_THREAD_WAIT_STATUS......oirrirrirrsinsersissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsens 1073
T8.3. 168 PG_TABLES ...ttt st bbbt bbb bbbt es s s bbbt nees 1085
18.3.169 PG_TDE_INFO.....ooiieitiiieieesiiniesiesiessesies s saes s ssss s bas e b sesses b sas s b ssas st sas st s sas st s sas st sesssstssesssnnen 1086
18.3.170 PG_TIMEZONE_ABBREVS........eteiireierenrisiensensisssssessssssessssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssssssssssssns 1087
T18.3.1771 PG_TIMEZONE_NADMES ...ttt sttt s s st s bbbt s s s st a s s st st esensens 1087
18.3.172 PG_TOTAL_MEMORY_DETAIL.....oivirereerrereerininseesiessssaessessssasstesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssans 1088
18.3.173 PG_TOTAL_SCHEMA_INFO......coesierrrirrienrirsisiessississssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessnss 1090
18.3.174 PG_TOTAL_USER_RESOURCE_INFO......ooieeeeeeeeeetetete ettt et aeaenan 1091
18.3.T75 PG_USER.....oieetieeeeestee ettt sess b sa s s bbb st b st b ba s s a bbb e e beeseen s b e s e st banbeens 1093
18.3.176 PG_USER_MAPPINGS........oriererirrierinsisissessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssessssssssssssssansens 1094
T8.3.1T77 PG_VIEWS......oeeeeee ettt vttt st bbbttt bbb st b st s b s sas s banen 1095
18.3.178 PG_WLM_STATISTICS ..ottt st ss s sass s sas st sss s basss st bassses b ssssaessssbassaes s sassesssans 1095
18.3.179 PGXC_BULKLOAD_PROGRESS........covrierrirriansensisisnsenssssssssesssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssassssssssnss 1096
18.3.180 PGXC_BULKLOAD_INFO......ooiteieeieeeeeierrisesteetes ettt ssaesassas st sassas s sss s sses s sassassassassnsnes 1097
18.3.181 PGXC_BULKLOAD_STATISTICS.....oo ettt iesiesiss st ses s ssssessssssasssssssssasssssssssasssssssssasssssssssansensssssansen 1100
18.3.182 PGXC_COLUMN_TABLE_IO_STAT....oiirietirriresensissssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 1101
18.3.183 PGXC_COMM_CLIENT_INFO......oiirieiteeteeteeteeieeie e ies st et sas s se s sas s s s ss s s s sassassassanssnsesanns 1102
18.3.184 PGXC_COMM_DELAY ...ttt sas s sas st s sas st s s sss s bbb sa s sas s s sass s b saessensansans 1103
18.3.185 PGXC_COMM_RECV_STREAM......osirirririenrensissssnsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssens 1103
18.3.186 PGXC_COMM_SEND_STREAM.......ooiiririiterteeteete sttt sassas st se bbb s ass s s sas 1105
18.3.187 PGXC_COMM_STATUS. ...ttt ssesas s sass s sas st sss s bas e ba bbb ba e b sas st b sasssesbansaens 1106
18.3.188 PGXC_COMM_QUERY_SPEED.......c.oecsririrrrrireresensissssssensisssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnses 1107
18.3.189 PGXC_DEADLOQCK. ...ttt ieseesas s s s s s s s s s s as s s s s s s s s s s s s sassas s bt st ssesassassansansas 1107
18.3.190 PGXC_DISK_CACHE_STATS ..ottt sas s sssss s sssssssssssssassses s sassses s sasssss s sassessassansansssnsanns 1109
18.3.197 PGXC_DISK_CACHE_ALL_STATS.....ovoirierertiesissensssssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassens 1110
18.3.192 PGXC_DISK_CACHE_PATH_INFO.......oiiierereeteeteeteeieeeesses st s s s ses s sas s s s ses s ses s sassassassanes 1111
18.3.193 PGXC_GET_STAT_ALL_TABLES......... ittt sa s ssass s b sas s s sass s sa s b sesesaas 1112
18.3.194 PGXC_GET_STAT_ALL_PARTITIONS.......sietrrierenrirsinsesstssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssansens 1113
18.3.195 PGXC_GET_TABLE_SKEWNESS........oooititieeieeieceeie sttt ssae bbb s s ssssas s sasss s snaas 1114
18.3.196 PGXC_GLOBAL_TEMP_ATTACHED_PIDS........ooeteiereeetserereesiss st sessssssssss s sassassssssassassssssasssesssssassans 1115
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18.3.197 PGXC_GTM_SNAPSHOT_STATUS......ovrriererirersrensissssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssnses 1115
18.3.198 PGXC_INSTANCE_TIME.......oooieierrieeteeteeteeiseess sttt s as e sas s s e s s st s s s s assassansas 1116
18.3.199 PGXC_LOCKWAIT_DETALL.....ooevuirereerierieseesiesieseesies s sessissssssesssssssssssssssssssssssssssssssssssssssssssssssssnssnssassenssnssessenses 1116
18.3.200 PGXC_INSTR_UNIQUE_SQL.....vtrrerrirerrererrirsinsensisssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 1118
18.3.207T PGXC_LOCK_CONFLICTS ..ottt sae s s s bbbt s s s sas bbbt st s s s s sansansas 1121
18.3.202 PGXC_LWLOCKS.......ooiieeeerteriesestesissessss s sasssssas st s sas s s sass s bss st s ssss s s basssss s bassses s sssssessessasssessessassesssans 1122
18.3.203 PGXC_MEMORY_DEBUG_INFOQ.....ccsirririirriniinsirsssssssissssssesssssssssssssssssssssssssssssssssssssesssssssssesssssssssssssssssssens 1123
18.3.204 PGXC_NODE_ENV.....ooiieieieeteeisteee ettt a st st s s bbbt st s s assas bbbt ssessesaesassanen 1125
18.3.205 PGXC_NODE_STAT_RESET_TIME.....osiiieireieeeeeiesieseesiss st sssses s sas s ssssassssssasssssssssassassssssasssesssnsassanns 1126
18.3.206 PGXC_OBS_IO_SCHEDULER_STATS......etcstrrireinrirssnsississssesssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssns 1126
18.3.207 PGXC_OBS_IO_SCHEDULER _PERIODIC_STATS. ...ttt sesesese s st s s s s s sesesesesens 1128
18.3.208 PGXC_OS_RUNL_INFO.......ooeieiirreetieitnseestes st sas s s sess e s sass s s ssasss s s s st b sass s ssss s e sassnssas 1130
18.3.209 PGXC_OS_THREADS........ooeireirieetirsississessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssnssssssessenss 1130
18.3.210 PGXC_POOLER _STATUS ...ttt bbb st s bbb bbbttt sbas st snen 1130
18.3.2171 PGXC_PREPARED_XACTS.......ovtiitetterinetesiestss s tsssssses s sassas st sas st s sas st sasssss s sssssssssssssssssssssasssssassassanns 1131
18.3.212 PGXC_REDO _STAT .....coiiiereetireisssssississssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssnsssssssssnsssssssssssssssssssssnssess 1131
18.3.213 PGXC_REL_IOSTAT ...ttt sttt bbb bbbt bt ebassassansanen 1132
18.3.214 PGXC_REPLICATION_SLOTS......ooieieetsetcreeeiense it sass s ssssae s sassses s sssas s ssssassssssasssssssssssssssssssasssssssnsassanns 1132
18.3.215 PGXC_RESPOOL_RUNTIME_INFOQ....cicssieririrrrensirsiesinsisssnssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 1133
18.3.216 PGXC_RESPOOL_RESOURCE_INFO......cooioieitereeeeieie sttt ssae s s s st sassas s s snes 1134
18.3.217 PGXC_RESPOOL_RESOURCE_HISTORY.......ceiererirrieriestsesieseesisssassess s ssssessssssasssssssssssssssssassssssssasssssssssassens 1137
18.3.218 PGXC_ROW _TABLE_IO_STAT .....cvitiirierirrirsiesessissssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssessnss 1140
18.3.219 PGXC_RUNNING_XACTS. ..ottt st s s ss s s s s e bbb s s s s s s sassasssssassessessssassansas 1141
18.3.220 PGXC_SETTINGS.....oouieeiteeeeeteeteeieeses et sa e sas s s sass st sass st bass s bbb s b bas s s b ba st es s sasbaes s s b sassaans 1141
18.3.227 PGXC_SESSION_WLMSTAT.....cririrrerrirsenserssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 1143
18.3.222 PGXC_STAT _ACTIVITY ettt se st bbbt bas st s s as s b s bt sssesasas 1145
18.3.223 PGXC_STAT_BAD_BLOCK ...t isseesesssss s stsssssass s s sassses s sssssss s ssssssssssssssssssssssssssssassassssssassanns 1149
18.3.224 PGXC_STAT_BGWRITER......otirirrrriniresensisessssiessssssesessss s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssanses 1149
18.3.225 PGXC_STAT_DATABASE ...t ss e s as s ssasasasanans 1150
18.3.226 PGXC_STAT _OBJECT ...ttt sassassssssassss st sasssssssssssssss s sssssss s sssssssssssssssssssssassssssansassanns 1152
18.3.227 PGXC_STAT_REPLICATION......oirierirriesensississessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssnns 1156
18.3.228 PGXC_STAT _TABLE _DIRTY ...ttt sttt sesste s s st se s sss s s s s sssesssesesssssssssesssssssssessases 1157
18.3.229 PGXC_STAT WALttt sssae st s st ssssas st sas s ba s s b sa e b s et b sass s b bas st s bassess b sasen 1160
18.3.230 PGXC_SQL_COUNT .....ooterirrierinsirsssesississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssssssssssssnssssssessenss 1162
18.3.23T PGXC_TABLE_CHANGE _STAT ...ttt ssesae s bbbt sas bbb assassassanaans 1162
18.3.232 PGXC_TABLE _STAT ...ttt tsss st sa st s sa st bbb bbb e bbb bbbttt b b et e see 1163
18.3.233 PGXC_THREAD_WAIT_STATUS.....otetrrireresirsisssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssnssssssssssssssanss 1164
18.3.234 PGXC_TOTAL_MEMORY _DETAIL....ooiieteeeite ettt ses st sssss s s s s s sss s s sese s s sesssesssasssanas 1166
18.3.235 PGXC_TOTAL_SCHEMAL_INFO.......ooeirrrierisiineiesiessssassiesses s s ssssssssasssssssssssssssssssssssssssssssssssssassassssssassansens 1168
18.3.236 PGXC_TOTAL_SCHEMA _INFO_ANALYZE.......cosirrierirrirniesinsisssssenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 1168
18.3.237 PGXC_TOTAL_USER_RESOURCE_INFO.......oiieeeetieeeteeeeessssss s s s s sassesssas s sesanans 1169
18.3.238 PGXC_USER _TRANSACTION......ooiieitertieriesiesiee et sasssssessass s st sssssasssesssssasssesssssassssssasssssssssasssnssnssassanses 1172
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18.3.239 PGXC_VARIABLE_INFO.......ocsiieieeiirrieieesinsisssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssesssssssssssnns 1173
T8.3.240 PGXC _WAIT_DETAIL....uoueeeteeeeeeteeeteeeetee ettt ettt sttt st e e bebesesebesebesesesesabesesesesetesasesesesne 1174
18.3.247 PGXC_WAIT_EVENTS. ..ottt sas s sas s ss s b ssse s s sas st bas st b ba s b bass e b saessesbansanns 1176
18.3.242 PGXC_WLM_OPERATOR_HISTORY........ceveerrrrerenrersinsensesssnssnsssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssnssnss 1177
18.3.243 PGXC_WLM_OPERATOR_INFO......oieeeeeeeteteee et ettt e se e s s e se s st sesenenas 1178
18.3.244 PGXC_WLM_OPERATOR_STATISTICS.....ooeereerereeetessessesiesss s sassass s sasssssssssssssssssssssssesssssassasssssassasssnns 1180
18.3.245 PGXC_WLM_SESSION_INFO......coststirrrerrerrirsiensensisssnsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessnss 1183
18.3.246 PGXC_WLM_SESSION_HISTORY .......oiierirerrerteetetietessss st s st ss s sas bbbt s sassassansas 1190
18.3.247 PGXC_WLM_SESSION_STATISTICS.......oeiereerrerreereeeieseestesssssesiessessass s ssssssssssssssssssssssssssssssssssssssssassassssssassanns 1198
18.3.248 PGXC_WLM_TABLE_DISTRIBUTION_SKEWNESS........ccocssirrrririensirrinsensinssssssssssssssesssssssssssssssssssssssssssssnses 1203
18.3.249 PGXC_WLM_USER_RESOQURCE_HISTORY ..ottt sese s s sesesesesesesesesesesesesesesesesesene 1205
18.3.250 PGXC_WLM_WORKLOAD_RECORDS.........oiererirereriesississiesiss s sessissssssassassssssasssessssssssssssassassssssasssnsessssssanses 1208
18.3.2517 PGXC_WORKLOAD_SQL_COUNT....orirrirrerrrssrnsersisssssssssssssessssssssssssssssssssssssssssssssssssssnsssssssssssssssssssesssssessns 1209
18.3.252 PGXC_WORKLOAD_SQL_ELAPSE_TIME......oiiiieeeeeeeeeeee s ssss s s s s s s s sassasasanans 1210
18.3.253 PGXC_WORKLOAD_TRANSACTION ..ottt et sasasssssassessessasssesssssasssss s sassass s sassesssassensen 1211
18.3.254 PLAN_TABLE.........otieieiriieseesiessssessissssssesssssssssss s ssssssssssssssssssssssssssssssssessssssssssssssssnssnssssssssnsssssssssnsssssssssessssssnssnns 1212
T8.3.255 PV _FILE _STAT ..ottt ettt bbbttt bbb bbb b e bebesebe b e b ebebesesesebebebesesetesebatesesesesasesesesenas 1213
18.3.256 PV_INSTANCE_TIME.....ooiiieiteiieeieeiesiee ettt sess s sae st b sasss s sass s s s sass s bas st ba e sassasssasseessenes 1213
18.3.257 PV_MATVIEW _DETAILL.....costuririeriirrinsinsissssesesssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssnses 1214
18.3.258 PV_OS_RUNL_INFO......oiiiteieiteeteteteicts sttt s st bbb s bbb s s s s s sassansansnsensans 1215
18.3.259 PV_REDO _STAT ...ttt sae st sas e ba st sss st bbb ettt b e st ba bbb e et baes e st nes 1215
18.3.260 PV_RUNTIME_ATTSTATS.....oeieietrriesessississssssesssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssnsssssssssesssssssssessssssssssssnns 1216
18.3.267T PV_RUNTIME_EXPRSTATS ...ttt s s s s s s s asasasasasasasasasasasanans 1218
18.3.262 PV_RUNTIME_RELSTATS ...ttt sas st sa st b sa e s sas st s ssas s s sass s s sass s sssssssessensenssns 1221
18.3.263 PV_SESSION_MEMORY. ......ovrirrrrrirrrenrersisisnsenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssessssssssssssessssssssns 1222
18.3.264 PV_SESSION_MEMORY_DETAIL.....ootteeeteteeeteetete ettt st sssss s s s s s s s s ses s s s sssssesesenenas 1222
18.3.265 PV _SESSION_STAT ...ttt sessas s sa st sssssass s sas st s a e b bss st b a bbb se st aes s b s e s s sans 1224
18.3.266 PV_SESSION_TIME......ccoisrirrrrirsiensensisssssessisssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssssssssssssssssnssssssnses 1224
18.3.267 PV_TOTAL_MEMORY _DETAIL.....ouiueeeeeteeeeeeeteteeete ettt se ettt bbbt s be b s s s bbb sesesane 1225
18.3.268 REDACTION_COLUMNES ..ottt sssess s s st ssas st ssss s sas s sa st sa s s sassssssassassssssensanns 1227
18.3.269 REDACTION_POLICIES.......ievriieinrensiesensensssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssans 1228
T8.3.270 REMOTE _TABLE _STAT ...ttt s as s s s ssasasasasasasasssasasananas 1228
18.3.277 SHOW _TSC_INFO.....oiieiteeieeeeeesseesiss st ae s sas s sa s s bas st s sse e b s bae st sae st b sas s s s s s st s b sasens 1229
18.3.272 SHOW _ALL_TSC_INFO..coirierirriesinsirsisesessissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssessnes 1230
18.3.273 USER_COL_COMMENTS ...ttt sttt assae st et b s s bbb bbb s ae s bas st sanen 1231
18.3.274 USER_CONSTRAINTS. ...ttt se s sssa st sss st s s sas st s sass s bsssss st b sss s bassees s sssssssssssansaessensansanns 1231
18.3.275 USER_CONS_COLUMNS.......oooirirrtrrinsinsirsisssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnssnssns 1232
18.3.276 USER _INDEXES.......oooieieiteeeeeeieieiee sttt s s bbb st s s s s s s sas s b s s senasaesans 1232
18.3.277 USER_IND_COLUMNS.......oiieeeeetrrteseestes et s sass s s ss st ss st sas st s ssssss s s sae s s s s st b sa s s e sesanssas 1232
18.3.278 USER_IND_EXPRESSIONS........ovriirinrieisesensissssessissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssssssssnes 1233
18.3.279 USER_IND_PARTITIONS ...ttt ettt sttt bbbt bbbt se bbb st sebebebesesesetasasasesesne 1233
18.3.280 USER _JOBS.......oeiieeeeettsete sttt saes s ss st sa st ssas st as st b b as s ba bbb et b s ae st a st et as st s bassan b 1234
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18.3.287T USER _OBIECTS....cetireieeeireieieetseie ettt ssees st ss s st st bttt st e 1235
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18.3.283 USER_PART_TABLES.......tiriieieeereietnceireteeseeisetse st s sasesse e esse e et sttt st e sas 1237
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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 DWS cluster.

e Use the SQL editor or SQL client to connect to the DWS database.
For details about these tasks, see "Creating a DWS Cluster" and "Connecting to a
DWS Cluster" in the Data Warehouse Service (DWS) User Guide.
Reading Guide
If you are a new DWS user, you are advised to read the following contents first:

e Sections describing the features, functions, and application scenarios of DWS.
e "Getting Started": guides you through creating a data warehouse cluster,
creating a database table, uploading data, and testing queries.

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

You can find useful information from the following table for DWS database
application development.

Issue 01 (2025-12-12) Copyright © Huawei Cloud Computing Technologies Co., Ltd. 1



Data Warehouse Service
Developer Guide 1 Before You Start

Operation Query Suggestion

Quickly getting Deploy a cluster, connect to the database, and perform
started with DWS | some queries by referring to "Creating a Cluster" and
"Connecting to a Cluster" in Data Warehouse Service (DWS)
User Guide.

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 Database Developer Guide.

Understand the To know more about DWS, go to the DWS homepage.

internal

architecture of a

DWS data

warehouse.

Learn how to DWS Development Design Proposal introduces the design

design tables to | specifications that should be complied with during the

achieve the development of database applications. Modeling compliant

excellent with these specifications fits the distributed processing

performance. architecture of DWS and provides efficient SQL code.
To accelerate service execution through optimization, refer
to DWS Performance Tuning. Database administrators'
experience and judgment play a more significant role in
achieving successful performance optimization than
instructions and explanations. However, the DWS
Performance Tuning section is expected to systematically
describe the performance tuning methods for application
development personnel and new DWS DBAs.

Loading data Importing Data describes how to import data to DWS.

Managing users, | DWS Database Security Management covers database
groups, and security topics.
database security

Monitoring and DWS System Catalogs and Views describes the system

optimizing catalogs where you can query the database status and
system monitor the query content and process.
performance

To learn how to use the DWS console to check the system
running status and monitoring metrics, see "Monitoring
Clusters" in the Data Warehouse Service (DWS) User Guide.

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, simply
separate them with spaces.

[x|yl|--1L[,-1 You can choose either multiple parameters or no
parameters. If you choose multiple parameters, simply
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..}[,.] You must select at least one parameter. If you select
multiple parameters, separate them with commas (,).

When writing documents, the writers of 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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Migrating DWS Data

2.1 Data Migration to DWS

You can import data from different sources to DWS. The features of each method
are listed in Table 2-1. You can select a method as required. To optimize your data
migration and ETL process, we suggest using Cloud Data Migration (CDM) and
DataArts Studio in combination. CDM specializes in batch data migration, while
DataArts Studio offers a visually intuitive development environment and
seamlessly manages the entire ETL process.

(11 NOTE

e OBS, DLI, and MRS are cloud services.

e GDS, DSC, and gs_restore, and gs_dump are internal tools.

Table 2-1 Import methods

Import Method Data Description Advantage
Source
Importing Data OBS You can import data in TXT, This method
from OBS in CSV, ORC, or CarbonData features high
Parallel format from OBS to DWS for | performance
query, and can remotely read | and flexible
data from OBS. scale-out.

It is recommended for DWS.

Using GDS to Servers You can use the GDS tool
Import Data (remote provided by DWS to import
from a Remote servers) data from the remote server
Server to DWS in parallel. Multiple

DNs are used for the import.
This method is efficient and
applicable to importing a
large amount of data to the
database.
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Import Method Data Description Advantage
Source
Importing Data MRS You can configure a DWS This method
from MRS to a (HDES) cluster to connect to an MRS | features high
Cluster cluster. In DWS, read data performance
from the HDFS of MRS. and flexible
scale-out.
GDS-based - GDS is used for data transit This method is
Cross-Cluster to implement data available for
Interconnection synchronization between data
multiple clusters. synchronizatio
n between
multiple DWS
clusters.
Using a gsql Local files | Unlike the SQL COPY This method is
Meta-Command statement, the \copy easy to
to Import Data command can read data operate and
from or write data into only | suitable for
local files on a gsql client. importing a
small amount
of data to the
database.
Using COPY Other files | When you use Java to Data is
FROM STDIN to | or develop applications, the directly
Import Data databases | CopyManager interface of written from
the JDBC driver is invoked to | other
write data from files or other | databases to
databases to DWS. DWS. Service
data does not
need to be
stored in files.
Using CDM to Databases, | CDM can migrate various This method
Migrate Data to | NoSQL, file | types of data in batches supports data
DWS systems, between homogeneous and import from
and big heterogeneous data sources. | abundant
data CDM migrates data to DWS | data sources
platforms | using the copy method or and is easy-
the GDS parallel import to-operate.
method.
Using DSC to Databases, | For details, see the Provides
Migrate SQL NoSQL, file | documents of the third-party | abundant
Scripts systems, ETL tool. data sources
and big DWS provides the DSC tool | @nd powerful
data to migrate Teradata/Oracle | data
platforms scripts to DWS. conversion
capabilities

through OBS.
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gs_restore. In this way,
metadata, such as table
definitions and database
object definitions, can be
imported. The following
definitions need to be
imported:

All database objects
A single database object

A single schema

A single table

Import Method Data Description Advantage
Source
Using gs_dump e Plain gs_dump exports a single This method is
and gs_dumpall text database or its objects. applicable to
to Export e Custom | 9s_dumpall exports all metadata
Metadata . databases or global objects migration.
e Director | i 3 cluster.
Y To migrate database
® .ar information, you can use a
tool to import the exported
metadata to a target
database.
Using gs_restore | SQL, TMP, During database migration,
to Import Data and TAR you can export files using
file gs_dump tool and import
formats them to DWS by using

2.2 Data Type Mapping

2.2.1 Data Type Mapping Between DWS Foreign Tables and
Hive/Spark, ORC, and Parquet Data Sources

When data is read from Hive/Spark or third-party components' ORC/Parquet to
DWS foreign tables, data incompatibility may occur due to different data types on
different platforms. This section describes the data type mapping between DWS
foreign tables and these data sources. By configuring correct data types for foreign
table columns, you can ensure that data can be accurately identified, processed,
and queried in DWS, and that no data is lost.

For details about the foreign table syntax, see "CREATE FOREIGN TABLE (SQL on
OBS or Hadoop)" in Data Warehouse Service (DWS) SQL Syntax Reference.
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Data Type Mapping Between DWS Foreign Tables and Hive/Spark Data
Sources

Table 2-2 is based on the types supported by DWS foreign tables. Some types
supported by Hive/Spark, such as INTERVAL and UNION, are not supported by
DWS foreign tables.

Table 2-2 Data type mapping between DWS foreign tables and Hive/Spark data
sources

Type DWS Foreign Table | Hive Type Spark Type
Type
1-byte integer | @ TINYINT (not TINYINT BYTE, TINYINT
recommended)
o SMALLINT
(recommended)
2-byte integer | SMALLINT SMALLINT SHORT, SMALLINT
4-byte integer | INTEGER INT, INTEGER INT, INTEGER
8-byte integer | BIGINT BIGINT LONG, BIGINT
Single- FLOAT, REAL FLOAT FLOA, REAL
precision
floating point
Double- FLOATS8, DOUBLE DOUBLE DOUBLE
precision
floating point
Scientific data | DECIMALIp (,s)] DECIMAL DECIMAL
Date type DATE DATE DATE
Time type TIMESTAMP TIMESTAMP TIMESTAMP_NTZ
WITHOUT TIME
ZONE
TIMESTAMP WITH TIMESTAMP,
TIME ZONE TIMESTAMP_LTZ
Boolean BOOLEAN BOOLEAN BOOLEAN
Char CHAR(n) CHAR CHAR(length)
Varchar VARCHAR(n) VARCHAR VARCHAR(length)
NVARCHAR2
text TEXT(CLOB) STRING STRING
Binary BYTEA BINARY BINARY
Complex type | JSON ARRAY ARRAY
MAP MAP
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Type

Type

DWS Foreign Table

Hive Type

Spark Type

STRUCT

STRUCT

Data Type Mapping Between DWS Foreign Tables and ORC Data Sources

e ORC types are internal types defined in the ORC format specifications.
Generally, you do not need to pay special attention to these types. They can
be used as a reference for creating DWS foreign tables if the Hive or Spark

types are not clearly defined.

e When DWS foreign tables are written to ORC files, data types are mapped
one by one. However, in the (read) scenario, in addition to the recommended
mapping of types, some other mapping scenarios are supported. Table 2-3
lists these scenarios.

Table 2-3 Data type mapping between DWS foreign tables and ORC data sources

Type ORC Type DWS Foreign Table DWS Foreign Table
Type (Read) Type (Write)
Integer boolean (1 BOOLEAN BOOLEAN
bit)
tinyint (8 bit) | e TINYINT (not TINYINT (not
recommended) recommended)
e SMALLINT
(recommended)
smallint (16 SMALLINT SMALLINT
bit)
int (32 bit) INTEGER INTEGER
bigint (64 bit) | BIGINT BIGINT
Floating point | float FLOAT4 FLOAT4
double FLOATS8 FLOATS8
String string e TEXT e TEXT
(recommended) e DECIMAL[p (;5)]
e CHAR (n) e VARCHAR (n)
e DECIMAL[p (,5)]
char e CHAR (n) CHAR (n)
(recommended)
e VARCHAR (n)
varchar VARCHAR(Nn) VARCHAR (n)
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Type ORC Type DWS Foreign Table DWS Foreign Table
Type (Read) Type (Write)
Binary binary BYTEA BYTEA
Scientific data | decimal DECIMAL[p (,s)] DECIMAL[p (,s)]
Time timestamp o TIMESTAMP o TIMESTAMP
WITHOUT TIME WITHOUT TIME
ZONE ZONE
o TIMESTAMP WITH | ¢ TIMESTAMP WITH
TIME ZONE TIME ZONE
timestamp e TIMESTAMP Not supported
with local WITHOUT TIME
time zone ZONE
e TIMESTAMP WITH
TIME ZONE
date e DATE DATE
e TIMESTAMP
WITHOUT TIME
ZONE
e TIMESTAMP WITH
TIME ZONE
Complex type | struct e JSON Not supported
e JSONB
list e JSON Not supported
e JSONB
map e JSON Not supported
e JSONB
union Not supported Not supported

Data type mapping between DWS foreign tables and PARQUET data sources

PARQUET types are the internal storage types defined in the PARQUET format
specifications. PARQUET uses coverted_type (deprecated) or logical_type to
further describe type behavior. When DWS data is written to PARQUET, only
logical_type is used. When data is read from PARQUET, covered_type is
compatible.
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Table 2-4 Data type mapping between DWS foreign tables and PARQUET data

sources

Parquet Type DWS Foreign Table Type DWS Foreign Table Type
(Read) (Write)
BOOLEAN BOOLEAN BOOLEAN
INT32 e TINYINT (not e TINYINT (not
recommended) recommended)
e SMALLINT e SMALLINT
e INTEGER e INTEGER
e DATE
e TIMESTAMP[(p)]
e DECIMAL[p (,s)]
INT64 e BIGINT e BIGINT
e money e DECIMAL[p (,s)]
e TIMESTAMP WITHOUT e money
TIME ZONE] e TIMESTAMP WITHOUT
e TIMESTAMP WITH TIME TIME ZONE
ZONE e TIMESTAMP WITH TIME
e DECIMAL[p (,5)] ZONE
INT96 e TIMESTAMP[(p)] Not supported
[WITHOUT TIME ZONE]
e TIMESTAMP WITH TIME
ZONE
FLOAT FLOAT4 FLOAT4
DOUBLE FLOATS FLOATS
BYTE_ARRAY e CHAR (n) e DECIMAL[p (,5)]
e VARCHAR (n) e CHAR (n)
e TEXT e VARCHAR (n)
e NVARCHAR2 e TEXT
e BYTEA e NVARCHAR2
e BYTEA
FIXED_LEN_BYTE | DECIMALI[p (,s)] DECIMAL[p (,s)]
_ARRAY

Issue 01 (2025-12-12)

Copyright © Huawei Cloud Computing Technologies Co., Ltd.

11




Data Warehouse Service

Developer Guide

2 Migrating DWS Data

2.2.2 Data Type Mapping for Migration from MySQL to DWS

Table 2-5 Data type mapping for migration from MySQL to DWS

MySQL Data Type

DWS Data Type

Mapping

Supported or

Expand the character set of
the source database column
by corresponding times in the
destination database.

Not

BIT[(M)] BIT Yes
TINYINT[(M)] SMALLINT Yes
TINYINT[(M)] [UNSIGNED] SMALLINT Yes
SMALLINT[(M)] SMALLINT Yes
SMALLINT[(M)] [UNSIGNED] INTEGER Yes
MEDIUMINT[(M)] INTEGER Yes
MEDIUMINT[(M)] INTEGER Yes
[UNSIGNED]
INT[(M)] INTEGER Yes
INT[(M)] [UNSIGNED] BIGINT Yes
BIGINT[(M)] BIGINT Yes
BIGINT[(M)] [UNSIGNED] NUMERIC Yes
DECIMAL[(M[,D])] SMALLINT / INTEGER / Yes

BIGINT / NUMERIC

Use a data type that meets

the precision and scale

requirements.
FLOAT(p) FLOAT4 Yes
DOUBLE[(M,D)] FLOATS Yes
DATE DATE Yes
DATETIME[(fsp)] TIMESTAMP Yes
TIMESTAMP[(fsp)] TIMESTAMP WITH TIME ZONE | Yes
TIME[(fsp)] TIME Yes
YEAR[(4)] SMALLINT Yes
CHAR[(M)] CHAR Yes
VARCHAR(M) CHARACTER VARYING() Yes

Issue 01 (2025-12-12)

Copyright © Huawei Cloud Computing Technologies Co., Ltd.

12



Data Warehouse Service

Developer Guide

2 Migrating DWS Data

MySQL Data Type DWS Data Type Mapping
Supported or
Not
BINARY[(M)] BYTEA Yes
VARBINARY (M) BYTEA Yes
TINYBLOB BLOB Yes
TINYTEXT TEXT Yes
BLOB BLOB Yes
TEXT TEXT Yes
MEDIUMBLOB BLOB Yes
MEDIUMTEXT TEXT Yes
LONGBLOB BLOB Yes
LONGTEXT TEXT Yes
ENUM VARCHAR Yes
SET VARCHAR Yes
JSON JSONB Yes
1O NOTE

DATE values supported by MySQL range from '1000-01-01' to '9999-12-31".

DATETIME values supported by MySQL range from '1000-01-01 00:00:00' to '9999-12-31
23:59:59".

TIMESTAMP values supported by MySQL range from '1970-01-01 00:00:01' UTC to
'2038-01-19 03:14:07' UTC.

For details, see the official MySQL documentation.

TIME values supported by MySQL range from '-838:59:59' to '838:59:59'". For details, see
the official MySQL documentation. For DWS, the minimum value of the TIME type is
00:00:00, and the maximum value is 24:00:00. If the TIME value in MySQL is less than
00:00:00 or greater than 24:00:00, the synchronization task will fail.

YEAR value ranges supported by MySQL are 1901 to 2155 and 0000. For details, see
official MySQL documentation. DWS does not have the YEAR type, so the YEAR type of
MySQL will be converted to the SMALLINT type.

If the DATE value in MySQL is '0000', the synchronization task will fail.

If the data type of a column is INT and the column contains the AUTO_INCREMENT
attribute, the data type of the column will be converted to SERIAL during
synchronization.
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2.2.3 Data Type Mapping for Migration from Oracle to DWS

Table 2-6 Data type mapping for migration from Oracle to DWS

Oracle Data Type

DWS Data Type

Mapping

Supported or

TIME ZONE

If the precision value (fsp) is
specified, the value must be in
the range of 0 to 6. Value 0
indicates that there is no
decimal part. If the value is
not specified, the default
precision is 0.

Not

CHAR CHAR Yes

VARCHAR VARCHAR Yes

VARCHAR2 VARCHAR Yes

NCHAR NCHAR Yes

NVARCHAR2 NVARCHAR Yes

NUMBER NUMBER Yes

BINARY_FLOAT REAL Yes

BINARY_DOUBLE DOUBLE Yes

FLOAT FLOAT/REAL Yes

DATE TIMESTAMP Yes

TIMESTAMP TIMESTAMP Yes
If the precision value (fsp) is
specified, the value must be in
the range of 0 to 6. Value 0
indicates that there is no
decimal part. If the value is
not specified, the default
precision is 0.

TIMESTAMP WITH TIME ZONE | TIMESTAMPTZ Yes
If the precision value (fsp) is
specified, the value must be in
the range of 0 to 6. Value 0
indicates that there is no
decimal part. If the value is
not specified, the default
precision is 0.

TIMESTAMP WITH LOCAL TIMESTAMPTZ Yes
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Oracle Data Type DWS Data Type Mapping
Supported or
Not

INTERVAL INTERVAL Yes

BLOB BYTEA Yes

CLOB CLOB Yes

NCLOB TEXT Yes

BFILE Not supported No

LONG TEXT Yes

LONG_RAW BYTEA Yes

RAW (non-primary key BYTEA Yes

column and non-unique key

column)

RAW (primary key column and | VARCHAR Yes

unique key column)

ROWID CHARACTER(18) Yes

UROWID Not supported No

XMLTYPE TEXT Yes

SDO_GEOMETRY Not supported No

2.2.4 Data Type Mapping for Migration from Teradata to DWS

Table 2-7 Data type mapping for migration from Teradata to DWS

Teradata Data Type

DWS Data Type

Mapping Supported or
Not

BIGINT BIGINT Yes
BYTEINT SMALLINT Yes
DECIMAL [(n[,m])] DECIMAL [(n[,m])] Yes
DOUBLE PRECISION DOUBLE PRECISION Yes
FLOAT DOUBLE PRECISION Yes
INT / INTEGER INTEGER Yes
NUMBER / NUMERIC NUMERIC Yes
NUMBER(n[,m]) NUMERIC (n[,m]) Yes
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Teradata Data Type

DWS Data Type

Mapping Supported or
Not

REAL REAL Yes
SMALLINT SMALLINT Yes
CHARI[(n)] / CHARACTER | CHAR(n) Yes
[(n)]

CLOB CLOB Yes
LONG VARCHAR TEXT Yes
VARCHAR(n) / CHAR VARCHAR(n) Yes
VARYING(n) /

CHARACTER VARYING(n)

DATE DATE Yes
TIME [(n)] TIME [(n)] Yes
TIME [(n)] WITH TIME TIME [(n)] WITH TIME Yes
ZONE ZONE

TIMESTAMP [(n)] TIMESTAMP [(n)] Yes
TIMESTAMP [(n)] WITH | TIMESTAMP [(n)] WITH | Yes
TIME ZONE TIME ZONE

PERIOD(DATE) daterange Yes
PERIOD(TIME [(n)]) tsrange [(n)] Yes
PERIOD(TIME WITH tstzrange Yes
TIME ZONE)

PERIOD(TIMESTAMP tsrange [(n)] Yes
[(mD)

PERIOD(TIMESTAMP tstzrange Yes
WITH TIME ZONE)

BLOB[(n)] blob Yes
BYTE[(n)] bytea Yes
VARBYTE[(n)] bytea Yes

2.3 Importing Data

2.3.1 Importing Data from OBS in Parallel
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2.3.1.1 Parallel Data Import from OBS

Overview

The object storage service (OBS) is an object-based cloud storage service,
featuring data storage of high security, proven reliability, and cost-effectiveness.
OBS provides large storage capacity for you to store files of any type.

DWS uses OBS as a platform for converting cluster data and external data,
satisfying the requirements for secure, reliable, and cost-effective storage.

You can import data in TXT, CSV, ORC, PARQUET, CARBONDATA, or JSON format
from OBS to DWS for query, and can remotely read data from OBS. You are
advised to import frequently accessed hot data to DWS to facilitate queries and
store cold data to OBS for remote read to reduce cost.

Currently, data can be imported using either of the following methods:

e Method 1: You do not need to create a server. Use the default server to create
a foreign table. Data in TXT or CSV format is supported. For details, see
Importing CSV/TXT Data from OBS.

e Method 2: You need to create a server and use the server to create a foreign
table. Data in ORC, CarbonData, text, CSV, Parquet, or JSON format is
supported. For details, see Importing ORC, CarbonData, Parquet, and JSON
Data from OBS.

NOTICE

e Ensure that no Chinese characters are contained in paths used for importing
data to or exporting data from OBS.

e Data cannot be imported to or exported from OBS across regions. Ensure that
OBS and the DWS cluster are in the same region.

e To ensure the correctness of data import or export, you need to import or
export data from OBS in the same compatibility mode.

If data is imported or exported in MySQL compatibility mode, it can only be
exported or imported in the same mode.

During data migration and Extract-Transform-Load (ETL), a massive volume of
data needs to be imported to DWS in parallel. The common import mode is time-
consuming. When you import data in parallel using OBS foreign tables, source
data files to be imported are identified based on the import URL and data formats
specified in the tables. Data is imported in parallel through DNs to DWS,
improving the overall import performance.

Advantages:

e The CN only plans and delivers data import tasks, and the DNs execute these
tasks. This reduces CN resource usage, enabling the CN to process external
requests.

e In this way, the computing capabilities and bandwidths of all the DNs are
fully leveraged to import data.

e You can preprocess data before the import.
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Fault tolerance can be configured for data format errors during the data
import. You can locate incorrect data based on displayed error information
after the data is imported.

Disadvantage:

You need to create OBS foreign tables and store to-be-imported data on OBS.

Application Scenario:

A large volume of local data is imported concurrently on many DNs.

Related Concepts

Source data file: a TEXT, CSV, ORC, CARBONDATA, PARQUET or JSON file
that stores data. to be imported in parallel.

OBS: a cloud storage service used to store unstructured data, such as
documents, images, and videos. Data is imported in parallel from the OBS
server to DWS.

Bucket: a container storing objects on OBS.

- Object storage is a flat storage mode. Layered file system structures are
not needed because all objects in buckets are at the same logical layer.

- In OBS, each bucket name must be unique and cannot be changed. A
default access control list (ACL) is created with a bucket. Each item in the
ACL contains permissions granted to certain users, such as READ, WRITE,
and FULL_CONTROL. Only authorized users can perform bucket
operations, such as creating, deleting, viewing, and setting ACLs for
buckets.

- A user can create a maximum of 100 buckets. The total data size and the
number of objects and files in each bucket are not limited.

Object: a basic data storage unit in OBS. Data uploaded by users is stored in
OBS buckets as objects. Object attributes include Key, Metadata, and Data.

Generally, objects are managed as files. However, OBS has no file system-
related concepts, such as files and folders. To let users easily manage data,
OBS allows them to simulate folders. Users can add a slash (/) in the object
name, for example, tpcds1000/stock.csv. In this name, tpcds1000 is regarded
as the folder name and stock.csv the file name. The value of Key (object
name) is still tpcds1000/stock.csv, and the content of the object is the
content of the stock.csv file.

Key: name of an object. It is a UTF-8 character sequence containing 1 to 1024
characters. A key value must be unique in a bucket. Users can name the
objects they stored or obtained as Bucket name+ Object name.

Metadata: object metadata, which contains information about the object.
There are system metadata and user metadata. The metadata is uploaded to
OBS as key-value pairs together with HTTP headers.

- System metadata is generated by OBS and used for processing object
data. System metadata includes Date, Content-length, last-modify, and
Content-MD5.

- User metadata contains object descriptions specified by users for
uploading objects.

Data: object content. OBS does not sense the content and regards it as
stateless binary data.
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e Ordinary table: A database table that stores data imported to data files in
parallel. Ordinary tables are classified into row-store tables and column-store
tables.

e Foreign table: A foreign table is used to identify data in a source data file.
The foreign table stores information, such as the location, format, encoding,
and inter-data delimiter of a source data file.

How Data Is Imported

Figure 2-1 shows how data is imported from OBS. The CN plans and delivers data
import tasks. It delivers tasks to each DN by file.

The delivery method is as follows:

In Figure 2-1, there are four DNs (DNO to DN3) and OBS stores six files numbered
from t1.data.0 to t1.data.5. The files are delivered as follows:

t1.data.0 -> DNO
t1.data.1 -> DN1
t1.data.2 -> DN2
t1.data.3 -> DN3
t1.data.4 -> DNO
t1.data.5 -> DN1

Two files are delivered to DNO and DN1, respectively. One file is delivered to each
of the other DNs.

The import performance is the best when one OBS file is delivered to each DN and
all the files have the same size. To improve the performance of loading data from
OBS, split the data file into multiple files as evenly as possible before storing it to
OBS. The recommended number of split files is an integer multiple of the DN
quantity.

Figure 2-1 Parallel data import using OBS foreign tables

Plan shipping
tl.data.0 tl.data.l tl.data.? tl.datan
tl.data.n tl.data.n+l tldatan+d tl.data.2n
tl.data.2n tl.data.2n+1 tldata.2ne2 tl.data.3n
ModifyTableNode ModifyTableNode ModifyTableNode
-» StreamNode{REDIS) -> StreamNode({REDIS) -> StreamNode(REDIS)
->ForeignScaniode ->ForéignScanNode -sFareignicaniode
» tl.data.0
» tl.data.l
» tl.data.2
: >
Object storage
) g » tldatax
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Import Flowchart

Figure 2-2 Parallel import procedure
< Start >
Upload data to OBS5.

l

Create an OBS
foreign table.

l

Import data.

l

Handle import errors.

l

Improve query
efficiency.

'
=

Table 2-8 Procedure description

Procedure Description Subtask
Upload data Plan the storage path on the | -
to OBS. OBS server and upload data

files.

For details, see Uploading
Data to OBS.
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Procedure

Description

Subtask

Create an
OBS foreign
table.

Create a foreign table to
identify source data files on
the OBS server. The OBS
foreign table stores data
source information, such as
its bucket name, object name,
file format, storage location,
encoding format, and
delimiter.

For details, see Creating an
OBS Foreign Table.

Import data.

After creating the foreign
table, run the INSERT
statement to efficiently
import data to the target
tables.

For details, see Importing
Data.

Handle

import errors.

If errors occur during data
import, handle them based
on the displayed error
information described in
Handling Import Errors to
ensure data integrity.

Improve

query
efficiency.

After data is imported, run
the ANALYZE statement to
generate table statistics. The
ANALYZE statement stores
the statistics in the
PG_STATISTIC system
catalog. When you run the
plan generator, the statistics
help you generate an efficient
query execution plan.

2.3.1.2 Importing CSV/TXT Data from OBS

2.3.1.2.1 Creating Access Keys (AK and SK)

In this example, OBS data is imported to DWS databases. When users who have
registered with the cloud platform access OBS using clients, call APIs, or SDKs,
access keys (AK/SK) are required for user authentication. If you want to connect to
the DWS database through a client or a JDBC/ODBC application to access OBS,
obtain the access keys (AK) and secret keys (SK) first.
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e Access Key ID (AK): indicates the ID of the access key, which is a unique
identifier used in conjunction with a Secret Access Key to sign requests
cryptographically.

e Secret Access Key (SK): indicates the key used with its associated AK to
cryptographically sign requests and identify request senders to prevent
requests from being modified.

Creating Access Keys (AK and SK)

Before creating an AK/SK pair, ensure that your account (used to log in to the
management console) has passed real-name authentication.

To create an AK/SK pair on the management console, perform the following steps:
Step 1 Log in to the DWS console.

Step 2 Click the username in the upper right corner and choose My Credentials from the
drop-down list.

Step 3 Select the Access Keys tab.

If an access key already exists in the access key list, you can directly use it.
However, you can view only Access Key ID in the access key list. You can
download the key file containing the AK and SK only when adding an access key.
If you do not have the key file, click Create Access Key to create one.

(10 NOTE

e Each user can create a maximum of two valid access keys. If there are already two
access keys, delete them and create one. To delete an access key, you need to enter the
current login password and email address or SMS verification code. Deletion is
successful only after the verification is passed.

e To ensure account security, change your access keys periodically and keep them secure.
Step 4 Click Add Access Key.

Step 5 In the displayed Add Access Key dialog box, enter the password and its
verification code and click OK.

(10 NOTE

e If you have not bound an email address or a mobile number, enter only the login
password.

e If you have bound an email address and a mobile phone number, you can use either of
them for verification.

Step 6 In the displayed Download Access Key dialog box, click OK to save the access
keys to your browser's default download path.

(11 NOTE

e Keep the access keys secure to prevent them from being leaked.

e If you click Cancel in the dialog box, the access keys will not be downloaded, and you
cannot download them later. In this case, re-create access keys.

Step 7 Open the downloaded credentials.csv file to obtain the access keys (AK and SK).
----End
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Precautions

If you find that your AK/SK pair is abnormally used (for example, the AK/SK pair is
lost or leaked) or will be no longer used, delete your AK/SK pair in the access key
list or contact the administrator to reset your AK/SK pair.

When deleting the access keys, you need to enter the login password and either
an email or mobile verification code.

(1 NOTE

Deleted AK/SK pairs cannot be restored.

2.3.1.2.2 Uploading Data to OBS

Scenarios

Before importing data from OBS to a cluster, prepare source data files and upload
these files to OBS. If the data files have been stored on OBS, you only need to
complete Step 2 to Step 3 in Uploading Data to OBS.

Preparing Data Files

Prepare source data files to be uploaded to OBS. DWS supports only source data
files in CSV, TEXT, ORC, or CarbonData format.

If user data cannot be saved in CSV format, store the data as any text file.

(1 NOTE

According to How Data Is Imported, when the source data file contains a large volume of
data, evenly split the file into multiple files before storing it to OBS. The import
performance is better when the number of files is an integer multiple of the DN quantity.

Assume that you have stored the following three CSV files in OBS:

e Data file product_info.0

The file contains the following data:

100,XHDK-A-1293-#f)3,2017-09-01,A,2017 Autumn New Shirt
Women,red,M,328,2017-09-04,715,good!

205,KDKE-B-9947-#kL5,2017-09-01,A,2017 Autumn New Knitwear
Women,pink,L,584,2017-09-05,406,very good!

300,JODL-X-1937-#pV7,2017-09-01,A,2017 autumn new T-shirt men,red,XL,1245,2017-09-03,502,Bad.
310,QQPX-R-3956-#aD8,2017-09-02,B,2017 autumn new jacket women,red,L,411,2017-09-05,436,It's
really super nice.

150,ABEF-C-1820-#m(6,2017-09-03,B,2017 Autumn New Jeans
Women,blue,M,1223,2017-09-06,1200,The seller's packaging is exquisite.

e Data file product_info.1

The file contains the following data:

200,BCQP-E-2365-#qE4,2017-09-04,B,2017 autumn new casual pants
men,black,L,997,2017-09-10,301,The clothes are of good quality.
250,EABE-D-1476-#0B1,2017-09-10,A,2017 autumn new dress
women,black,S,841,2017-09-15,299,Follow the store for a long time.
108,CDXK-F-1527-#pL2,2017-09-11,A,2017 autumn new dress women,red,M,85,2017-09-14,22,It's
really amazing to buy.

450,MMCE-H-4728-#nP9,2017-09-11,A,2017 autumn new jacket
women,white,M,114,2017-09-14,22,0pen the package and the clothes have no odor.
260,0CDA-G-2817-#bD3,2017-09-12,B,2017 autumn new woolen coat
women,red,L,2004,2017-09-15,826,Very favorite clothes.
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Data file product_info.2

The file contains the following data:

980,"ZKDS-J",2017-09-13,"B","2017 Women's Cotton Clothing","red","M",112,,,
98,"FKQB-I1",2017-09-15,"B","2017 new shoes men","red","M",4345,2017-09-18,5473
50,"DMQY-K",2017-09-21,"A","2017 pants men","red","37",28,2017-09-25,58,"good","good","good"
80,"GKLW-1",2017-09-22,"A","2017 Jeans Men","red","39",58,2017-09-25,72,"Very comfortable."
30,"HWEC-L",2017-09-23,"A","2017 shoes women","red","M",403,2017-09-26,607,"good!"
40,"IQPD-M",2017-09-24,"B","2017 new pants Women","red","M",35,2017-09-27,52,"very good."
50,"LPEC-N",2017-09-25,"B","2017 dress Women","red","M",29,2017-09-28,47,"not good at all."
60,"NQAB-0",2017-09-26,"B","2017 jacket women","red","S",69,2017-09-29,70,"It's beautiful."
70,"HWNB-P",2017-09-27,"B","2017 jacket women","red","L",30,2017-09-30,55,"| like it so much"
80,"JKHU-Q",2017-09-29,"C","2017 T-shirt","red","M",90,2017-10-02,82,"very good."

Uploading Data to OBS
Step 1 Upload data to OBS.

Store the source data files to be imported in the OBS bucket in advance.

1.

Log in to OBS console.

Click Service List and choose Object Storage Service to open the OBS
management console.

Create a bucket.

For details about how to create an OBS bucket, see "OBS Console Operation
Guide > Managing Buckets > Creating a Bucket" in the Object Storage Service
User Guide.

For example, create two buckets named mybucket and mybucket02.
Create a folder.

For details about how to create an OBS bucket, see "OBS Console Operation
Guide > Managing Objects > Creating a Folder" in the Object Storage Service
User Guide.

For example:

- Create a folder named input_data in the mybucket OBS bucket.

- Create a folder named input_data in the mybucket02 OBS bucket.
Upload the files.

For details about how to create an OBS bucket, see "OBS Console Operation
Guide > Managing Objects > Uploading a File" in the Object Storage Service
User Guide.

For example:

- Upload the following data files to the input_data folder in the mybucket

OBS bucket:
product_info.0

product_info.1
- Upload the following data file to the input_data folder in the
mybucket02 OBS bucket:

product_info.2

Step 2 Obtain the OBS path for storing source data files.

After the source data files are uploaded to an OBS bucket, a globally unique
access path is generated. The OBS path of the source data files is the value of the
location parameter used for creating a foreign table.
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Step 3

The OBS path in the location parameter is in the format of obs://bucket name/
file_path|

For example, the OBS paths are as follows:

obs://mybucket/input_data/product_info.0
obs://mybucket/input_data/product_info.1
obs://mybucket02/input_data/product_info.2

Grant the OBS bucket read permission for the user who will import data.

When importing data from OBS to a cluster, the user must have the read
permission for the OBS buckets where the source data files are located. You can
configure the ACL for the OBS buckets to grant the read permission to a specific
user.

For details, see "Console Operation Guide > Permission Control > Configuring a
Bucket ACL" in Object Storage Service User Guide.

--—-End

2.3.1.2.3 Creating an OBS Foreign Table

Procedure

Step 1

Step 2

Step 3

Step 4

Based on the path planned in Uploading Data to OBS, determine the value of the
location parameter used for creating a foreign table.

Obtain the keys (AK and SK) to access OBS.

Set data format parameters for the foreign table based on the formats of data to
be imported. You need to collect the following source data information:

e format: format of the source data file in the foreign table. OBS foreign tables
support CSV and TEXT formats. The default value is TEXT.

e header: Whether the data file contains a table header. Only CSV files can
have headers.

e delimiter: Delimiter specified to separate data fields in a file. If no delimiter is
specified, the default one will be used.

e  For more parameters that can be identified by foreign tables, see parameters
of data format in section "CREATE FOREIGN TABLE (for OBS Import and
Export)" in the Data Warehouse Service (DWS) SQL Syntax Reference.

Plan the error tolerance of parallel import to specify how errors are handled
during the import.

o fill_missing_fields: When the last column in a row of the source data file is
empty, this parameter specifies whether to report an error or set this field in
the row to NULL.
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(11 NOTE

Valid value: true, on, false, and off.

- If this parameter is set to true or on and the last column of a data row in a
source data file is lost, the column will be replaced with null and no error
message will be generated.

- If this parameter is set to false or off and the last column of a data row in a
source data file is lost, the following error information will be displayed:
missing data for column "tt"

Default value: false or off
e ignore_extra_data: When the number of columns in the source data file is

greater than that specified in the foreign table, this parameter specifies
whether to report an error or ignore the extra columns.

(10 NOTE

Value range: true/on, false/off.
- When this parameter is true or on and the number of data source files exceeds the
number of foreign table columns, excessive columns will be ignored.

- If the parameter is set to false or off, and the number of data source files exceeds
the number of foreign table columns, the following error information will be
displayed:
extra data after last expected column

Default value: false or off
e per node reject limit: This parameter specifies the number of data format
errors allowed on each DN. If the humber of errors recorded in the error table

on a DN exceeds the specified value, the import fails and an error message
will be reported. This parameter is optional.

e compatible_illegal_chars: When an illegal character is encountered, this
parameter specifies whether to import an error, or convert it and proceed with
the import.

(1] NOTE

Valid value: true, on, false, and off.

- When the parameter is true or on, invalid characters are tolerated and imported
to the database after conversion.

- If the parameter is false or off, and an error occurs when there are invalid
characters, the import will be interrupted.

Default value: false or off
The following describes the rules for converting an invalid character:
- \Ois converted to a space.
- Other invalid characters are converted to question marks (?).

- If NULL, DELIMITER, QUOTE, or ESCAPE is also set to a space or
question mark, an error message such as "illegal chars conversion may
confuse COPY escape 0x20" is displayed, prompting you to adjust
parameter settings to avoid import errors.

e error_table_name: This parameter specifies the name of the table that
records data format errors. After the parallel import, you can query this table
for error details.

e  For more parameters, see the fault tolerance parameters in "CREATE
FOREIGN TABLE (for OBS Import and Export)" in the Data Warehouse Service
(DWS) SQL Syntax Reference.
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Step 5 Create an OBS table based on the parameter settings in the preceding steps. For
details about how to create a foreign table, see "CREATE FOREIGN TABLE (for OBS
Import and Export)" in the Data Warehouse Service (DWS) SQL Syntax Reference.

--—-End

Example
Create a foreign table in the DWS database. Parameters are described as follows:

e Data format parameter access keys (AK and SK)
- Set access_key to the AK you have obtained.
- Set secret_access_key to the SK you have obtained.

(11 NOTE

The values of access_key and secret_access_key are examples only.
e Set data format parameters.
- Set format to CSV.
- Set encoding to UTF-8.
- Configure encrypt. Its default value is off.
- Set delimiter to ,.
- Retain the default value (double quotation marks) of quote.

- Set null (null value in a source data file) to a null string without
quotation marks.

- Set header (whether the exported data file contains the header row) to
the default value false. If the first row of the data file is not a header,
retain the default value.

(11 NOTE

When exporting data from OBS, this parameter cannot be set to true. Use the
default value false.

e Set fault-tolerant parameters for data import.

- To allow all data format errors detected during data import, set the PER
NODE REJECT LIMIT to 'unlimited'.

- To record data format errors detected during data import, set LOG INTO
to product_info_err, which will store the errors in the product_info_err
table.

- When fill_missing_fields is set to true and the last column of a data row
in a source data file is missing, it will be replaced with NULL and no error
message will be displayed.

- When ignore_extra_data is set to true and the number of columns in
the source data file exceeds the number defined for the foreign table, any
extra columns at the end of the row will be ignored and no error
message will be displayed.

Based on the preceding settings, the foreign table is created using the following
statements:
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NOTICE

// Hard-coded or plaintext AK and SK are risky. For security purposes, encrypt your
AK and SK and store them in the configuration file or environment variables.

DROP FOREIGN TABLE product _info_ext

CREATE FOREIGN TABLE product info_ext
(

product_price integer not null,
product_id char(30) not null,
product_time date ,
product_level char(10) ,
product_name varchar(200) |,
product_type1 varchar(20) ,
product_type2 char(10) ,
product_monthly_sales_cnt integer ,
product_comment_time date
product_comment_num integer ,

product_comment_content varchar(200)
)
SERVER gsmpp_server
OPTIONS(

LOCATION 'obs://mybucket/input_data/product_info | obs://mybucket02/input_data/product_info',
FORMAT 'CSV',

DELIMITER ',',

encoding 'utf8',

header 'false’,

ACCESS_KEY 'access_key_value_to_be_replaced',

SECRET_ACCESS_KEY 'secret_access_key_value_to_be_replaced’,

fill_missing_fields 'true’,

ignore_extra_data 'true’

)

READ ONLY

LOG INTO product_info_err

PER NODE REJECT LIMIT 'unlimited';

If the following information is displayed, the foreign table has been created:
CREATE FOREIGN TABLE

2.3.1.2.4 Importing Data

Background

Before importing data, you are advised to optimize your design and deployment
based on the following excellent practices, helping maximize system resource
utilization and improving data import performance.

e In most cases, OBS data import performance is limited by concurrent network
access rate. Therefore, you are advised to deploy multiple buckets on the OBS
server to import data in parallel from buckets, better utilizing DN data
transfer.

e Similar to the single table import, ensure that the I/O performance is greater
than the maximum network throughput in the concurrent import.

e Set GUC parameters raise_errors_if_no_files, partition_mem_batch, and
partition_max_cache_size. When importing data, specify whether to
distinguish between the following two cases: no records exist in the data file
or the data file does not exist. You also need to specify the number of caches
and the size of data buffers.
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Procedure

Step 1

Step 2

Step 3

Example

e If a table has an index, the index information is incrementally updated during
the import, affecting data import performance. You are advised to delete the
index from the target table before the import. You can create index again
after the import is complete.

Create a table in the DWS database to store the data imported from the OBS.

The structure of the table must be consistent with that of the fields in the source
data file. That is, the number of fields and field types must be the same. In
addition, the structure of the target table must be the same as that of the foreign
table. The field names can be different.

(Optional) If the target table has an index, the index information is incrementally
updated during the import, affecting data import performance. You are advised to
delete the index from the target table before the import. You can create index
again after the import is complete.

Import data.
INSERT INTO [T7arget table name] SELECT * FROM [Foreign table name]
e If information similar to the following is displayed, the data has been

imported. Query the error information table to check whether any data

format errors occurred. For details, see Handling Import Errors.
INSERT 0 20

e If data fails to be loaded, rectify the problem by following the instructions
provided in Handling Import Errors and try again.

--—-End

For example, create a table named product_info.

DROP TABLE IF EXISTS product_info;
CREATE TABLE product_info
(

product_price integer not null,
product_id char(30) not null,
product_time date ,
product_level char(10) ,
product_name varchar(200) |,
product_type1 varchar(20) ,
product_type2 char(10) ,
product_monthly_sales_cnt integer ,
product_comment_time date ,
product_comment_num integer ,

product_comment_content  varchar(200)
)
with (
orientation = column,
compression=middle

)
DISTRIBUTE BY HASH (product_id);

Run the following statement to import data from the product info_ext foreign
table to the product _info table:

INSERT INTO product_info SELECT * FROM product_info_ext;
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2.3.1.2.5 Handling Import Errors

Scenarios

If you encounter an error during data import, use the instructions in this
document to resolve it. Note that the error table records only data format errors.

Querying Error Information

Errors that arise during data import are categorized as either data format errors or
non-data format errors.

e Data format error

When creating a foreign table, specify LOG INTO error_table name. Data
format errors occurring during the data import will be written into the
specified table. You can run the following SQL statement to query error
details:

SELECT * FROM error_table_name;
Table 2-9 lists the columns of the error_table_name table.

Table 2-9 Columns of the error_table_name table

Column Type Description

nodeid integer ID of the node where an error is
reported

begintime timestamp with time Time when a data format error is

zone reported

filename character varying Name of the source data file
where an error about data format
occurs

rownum bigint Number of the row where an
error occurs in a source data file

rawrecord text Raw record of the data format
error in the source data file

detail text Error details

e Non-data format error

If a non-data format error occurs during data import, the entire process is
halted and the error is not recorded in the error table. You can locate and
troubleshoot a non-data format error based on the error message displayed
during data import.

Handling data import errors

Troubleshoot data import errors based on obtained error information and the
description in the following table.
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Table 2-10 Handling data import errors

2. In a TEXT format
source data file, an
escape character (for
example, \) leads to
delimiter or quote
mislocation.

Example: The target
table contains three
columns as shown in
the following command
output. The escape
character (\) converts
the delimiter (]) into
the value of the second
column, causing loss of
the value of the third

column.
BE|Belgium\|1

Error Err | Cause Solution
Information or

Typ

e
missing data For | 1. The number of columns | 1. If an error is reported
for column ma in the source data file due to missing columns,
"r_reason_desc |t is less than that in the perform the following
" err foreign table. operations:

or

e Add the
r_reason_desc
column to the source
data file.

e When creating a
foreign table, set the
parameter
fillLmissing_fields to
on. In this way, if the
last column of a row
in the source data
file is missing, it is
set to NULL and no
error will be
reported.

2. Check whether the row
where an error occurred
contains the escape
character (\). If the row
contains such a
character, you are
advised to set the
parameter noescaping
to true when creating a
foreign table, indicating
that the escape
character (\) and the
characters following it
are not escaped.
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Error Err | Cause Solution
Information or
Typ
e
extra data For | The number of columns in | ¢ Delete the unnecessary
after last ma | the source data file is columns from the
expected t greater than that in the source data file.
column err | foreign table. e When creating a foreign
or table, set the parameter
ignore_extra_data to
on. In this way, if the
number of columns in a
source data file is
greater than that in the
foreign table, the extra
columns at the end of
rows will not be
imported.
invalid input For | The data type is incorrect. | In the source data file,
syntax for type | ma change the data type of
numeric: "a" t the columns to be
err imported. If this error
or information is displayed,
change the data type to
numeric.
null value in No | The not-null constraint is In the source data file, add
column n- | violated. values to the specified
"staff id" for columns. If this error
violates not- ma information is displayed,
null constraint |t add values to the staff id
err column.
or
duplicate key No | The unique constraint is e Delete the duplicate
value violates n- | violated. rows from the source
unique for data file.
constraint ma e Run the SELECT
"reg_id_pk" t statement with the
err DISTINCT keyword to
or ensure that all imported
rows are unique.
INSERT INTO reasons SELECT
DISTINCT * FROM
foreign_tpcds_reasons;
value too long | For | The column length In the source data file,
for type ma | exceeds the upper limit. change the column length.
character t If this error information is
varying(16) err displayed, reduce the
or column length to no

greater than 16 bytes.
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2.3.1.3 Importing ORC, CarbonData, Parquet, and JSON Data from OBS

2.3.1.3.1 Preparing Data on OBS

Scenarios
Before you use the SQL on OBS feature to query OBS data:

1. You have stored the ORC data on OBS.

For example, the ORC table has been created when you use the Hive or Spark
component, and the ORC data has been stored on OBS.

Assume that there are two ORC data files, named product_info.0 and
product_info.1, whose original data is stored in the demo.db/
product_info_orc/ directory of the mybucket OBS bucket. You can view their
original data in Original Data.

2. If your data files are already on OBS, perform steps in Obtaining the OBS
Path of Original Data and Setting Read Permission.

(10 NOTE

This section uses the ORC format as an example to describe how to import data. The
methods for importing CarbonData, Parquet, and JSON data are similar.

Original Data

Assume that you have stored the two ORC data files on OBS and their original
data is as follows:

e Data file product_info.0

The file contains the following data:

100,XHDK-A-1293-#f)3,2017-09-01,A,2017 Autumn New Shirt
Women,red,M,328,2017-09-04,715,good!

205,KDKE-B-9947-#kL5,2017-09-01,A,2017 Autumn New Knitwear
Women,pink,L,584,2017-09-05,406,very good!

300,JODL-X-1937-#pV7,2017-09-01,A,2017 autumn new T-shirt men,red,XL,1245,2017-09-03,502,Bad.
310,QQPX-R-3956-#aD8,2017-09-02,B,2017 autumn new jacket women,red,L,411,2017-09-05,436,It's
really super nice.

150,ABEF-C-1820-#m(6,2017-09-03,B,2017 Autumn New Jeans
Women,blue,M,1223,2017-09-06,1200,The seller's packaging is exquisite.

e Data file product_info.1

The file contains the following data:

200,BCQP-E-2365-#qE4,2017-09-04,B,2017 autumn new casual pants
men,black,L,997,2017-09-10,301,The clothes are of good quality.
250,EABE-D-1476-#0B1,2017-09-10,A,2017 autumn new dress
women,black,S,841,2017-09-15,299,Follow the store for a long time.
108,CDXK-F-1527-#pL2,2017-09-11,A,2017 autumn new dress women,red,M,85,2017-09-14,22,It's
really amazing to buy.

450,MMCE-H-4728-#nP9,2017-09-11,A,2017 autumn new jacket
women,white,M,114,2017-09-14,22,0pen the package and the clothes have no odor.
260,0CDA-G-2817-#bD3,2017-09-12,B,2017 autumn new woolen coat
women,red,L,2004,2017-09-15,826,Very favorite clothes.
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Obtaining the OBS Path of Original Data and Setting Read Permission

Step 1

Step 2

Step 3

Log in to OBS console.

Click Service List and choose Object Storage Service to open the OBS
management console.

Obtain the OBS path for storing source data files.

After the source data files are uploaded to an OBS bucket, a globally unique
access path is generated. You need to specify the OBS paths of source data files
when creating a foreign table.

For details about how to view the OBS path for storing the data source files, see
"OBS Console Operation Guide > Managing Objects > Accessing an Object Using
Its URL" in the Object Storage Service User Guide.

For example, the OBS paths are as follows:

https://obs.example.com/mybucket/demo.db/product_info_orc/product_info.0
https://obs.example.com/mybucket/demo.db/product_info_orc/product_info.1

Grant the OBS bucket read permission for the user.

The user who executes the SQL on OBS function needs to obtain the read
permission on the OBS bucket where the source data file is located. You can
configure the ACL for the OBS buckets to grant the read permission to a specific
user.

For details, see "Console Operation Guide > Permission Control > Configuring a
Bucket ACL" in Object Storage Service User Guide.

--—-End

2.3.1.3.2 Creating a Foreign Server

Create an external server to define the OBS server information for the foreign
table. The creation method varies by cluster version.

e For 8.2.0 and later versions, delegate access to OBS bucket data by creating
an OBS data source on the OBS console.

e  For versions before 8.2.0, you will need to manually create an OBS server. For
details about the syntax for creating an external server, see "CREATE SERVER"
in Data Warehouse Service (DWS) SQL Syntax Reference.

Clusters of Version 8.2.0 or Later

Create an OBS server. For details, see "Managing OBS Data Sources" in the Data
Warehouse Service (DWS) User Guide.

Clusters of Version Earlier than 8.2.0: (Optional) Creating a User and a
Database and Granting Foreign Table Permissions

Common users do not have permissions to create foreign servers and tables. If you
want to use a common user to create foreign servers and tables in a customized
database, perform the following steps to create a user and a database, and grant
the user foreign table permissions.
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In the following example, a common user dbuser and a database mydatabase are
created. Then, an administrator is used to grant foreign table permissions to user
dbuser.

Step 1 Connect to the default database gaussdb as a database administrator through the
database client tool provided by DWS.

For example, use the gsql client to connect to the database by running the
following command:

gsql -d gaussdb -h 792.768.2.30 -U dbadmin -p 8000 -W password -r
Step 2 Create a common user and use it to create a database.

Create a user named dbuser that has the permission to create databases.

CREATE USER dbuser WITH CREATEDB PASSWORD 'password,;

Switch to the created user.
SET ROLE dbuser PASSWORD 'password,;

Run the following command to create the database demo:
CREATE DATABASE mydatabase;

Query the database.

SELECT * FROM pg_database;

The database is successfully created if the returned result contains information
about mydatabase.

datname | datdba | encoding | datcollate | datctype | datistemplate | datallowconn | datconnlimit |

datlastsysoid | datfrozenxid | dattablespace | datcompatibility | datacl

template1 | 10| o|C |C |t |t [ -1 14146 | 1351
| 1663 | ORA | {=c/Ruby,Ruby=CTc/Ruby}

templated | 10| o|C |C |t | f | -1 14146 | 1350
| 1663 | ORA | {=c/Ruby,Ruby=CTc/Ruby}

gaussdb | 10| 0|C | C | f |t | -1 14146 | 1352 |
1663 | ORA | {=Tc/Ruby,Ruby=CTc/Ruby,chaojun=C/Ruby,hu

obinru=C/Ruby}

mydatabase | 17000 | 0|C | C | f | t | -1 14146 | 1351
[ 1663 | ORA |

(4 rows)

Step 3 Grant the permissions for creating foreign servers and using foreign tables to a
common user as the administrator.

Connect to the new database as a database administrator through the database
client tool provided by DWS.

You can use the gsqgl client to run the following command to switch to an
administrator user and connect to the new database:

\c mydatabase dbadmin;

Enter the password of the system administrator as prompted.
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/A\ CAUTION

You must use the administrator account to connect to the database where a
foreign server is to be created and foreign tables are used; and then grant

permissions to the common user.

By default, only system administrators can create foreign servers. Common users
can create foreign servers only after being authorized. Run the following

command to grant the permission:
GRANT ALL ON SCHEMA public TO dbuser,

GRANT ALL ON FOREIGN DATA WRAPPER dfs_fdw TO dbuser,

where fdw_name can be hdfs_fdw or dfs_fdw, and dbuser is the name of the

user who creates SERVER.

Run the following command to grant the user the permission to use foreign

tables:

ALTER USER dbuser USEFT;

Query for the user.

SELECT r.rolname, r.rolsuper, r.rolinherit,
rrolcreaterole, r.rolcreatedb, r.rolcanlogin,
r.rolconnlimit, r.rolvalidbegin, r.rolvaliduntil,
ARRAY (SELECT b.rolname

FROM pg_catalog.pg_auth_members m

JOIN pg_catalog.pg_roles b ON (m.roleid = b.oid)

WHERE m.member = r.oid) as memberof
, r.rolreplication
, r.rolauditadmin
, r.rolsystemadmin
, r.roluseft
FROM pg_catalog.pg_roles r
ORDER BY 1;

The authorization is successful if the dbuser information in the returned result

contains the UseFT permission.

rolname | rolsuper | rolinherit | rolcreaterole | rolcreatedb | rolcanlogin | rolconnlimit | rolvalidbegin |

rolvaliduntil | memberof | rolreplication | rolauditadmin | rolsystemadmin | roluseft

+

ils Tr ks Tr

dbuser | f | t | f | t

| f | f |t

lity |f | t | f | f | t
f | f | f

Ruby | t | t | t | t

|t |t It

----End

Clusters of Version Earlier than 8.2.0: Creating an External Server

Step 1 Use the user who is about to create a foreign server to connect to the

corresponding database.

In this example, use common user dbuser created in Clusters of Version Earlier
than 8.2.0: (Optional) Creating a User and a Database and Granting Foreign
Table Permissions to connect to mydatabase created by the user. You need to
connect to the database through the database client tool provided by DWS.
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You can use the gsql client to log in to the database in either of the following
ways:

e If you have logged in to the gsql client, run the following command to switch

the database and user:
\c mydatabase dbuser,

Enter the password as prompted.

e If you have not logged in to the gsql client or have exited the gsql client by

running the \q command, run the following command to reconnect to it:
gsql -d mydatabase -h 192.168.2.30 -U dbuser -p 8000 -r

Enter the password as prompted.
Step 2 Create a foreign server.

Run the commands below to create a foreign server named obs_server.

(11 NOTE

// Hard-coded or plaintext AK and SK are risky. For security purposes, encrypt your AK and
SK and store them in the configuration file or environment variables.

CREATE SERVER obs_server FOREIGN DATA WRAPPER dfs_fdw
OPTIONS (
address 'obs.example.com',
ACCESS_KEY 'access_key_value_to_be_replaced',
SECRET_ACCESS_KEY 'secret_access_key_value_to_be_replaced',
encrypt 'on’,
type 'obs'

Mandatory parameters are described as follows:

e Name of the foreign server
You can customize a name.
In this example, the name is set to obs_server.
e FOREIGN DATA WRAPPER
fdw_name can be hdfs_fdw or dfs_fdw, which already exists in the database.
e OPTIONS parameters
- address
Specifies the endpoint of the OBS service.
Obtain the address as follows:

i. Obtain the OBS path by performing Step 2 in Preparing Data on
OBS.

ii. The OBS path on OBS is obs.example.com, which is the endpoint of
OBS.

- (Mandatory) Access keys (AK and SK)

DWS needs to use access keys (AK) and secret keys (SK) to access OBS.
Therefore, you must obtain the keys first.

®  (Mandatory) access_key: specifies users' AK information.

®  (Mandatory) secret_access_key: specifies users' SK information.

For details about how to obtain the access keys, see Creating Access
Keys (AK and SK).
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-  type
Its value is obs, which indicates that dfs_fdw connects to OBS.

Step 3 View the foreign server.

SELECT * FROM pg_foreign_server WHERE srvname='obs_server';

The server is successfully created if the returned result is as follows:

srvname | srvowner | srvfdw | srvtype | srvversion | srvacl
| srvoptions

obs_server | 24661 | 13686 | | | |
{address=xxx.XxX.X.XXX,aCcCess_Key=xxXXXXXXXXXXXXXXXXXX,type=0bs,secret_access_key=XXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXX}

(1 row)

--—-End

2.3.1.3.3 Creating a Foreign Table

After performing steps in Creating a Foreign Server, create an OBS foreign table
in the DWS database to access the data stored in OBS. An OBS foreign table is
read-only. It can only be queried using SELECT. The operations vary according to
the cluster version.

e For 8.2.0 and later versions, you can refer to the operations described in
"Managing OBS Data Sources" in Data Warehouse Service (DWS) User Guide.

e  For versions earlier than 8.2.0, refer to the operations outlined in the
following section.

/A\ CAUTION

If error message "permission denied for foreign server xxx" is displayed during
foreign table creation, the current user does not have permissions on the foreign
server. To grant the user the permissions on the foreign server, run the following
command (replace obs _server with the foreign server name and u1 with the
current user name):

GRANT usage ON foreign server obs_server TO uT,;

Creating a Foreign Table

The syntax for creating a foreign table is as follows:

CREATE FOREIGN TABLE [ IF NOT EXISTS ] table_name
( [ { column_name type_name
[ { [CONSTRAINT constraint_name] NULL |
[CONSTRAINT constraint_name] NOT NULL |
column_constraint [...]} ] |
table_constraint [, ..J} [, ..] 1)
SERVER dfs_server
OPTIONS ( { option_name 'value '} [, ...] )
DISTRIBUTE BY {ROUNDROBIN | REPLICATION}
[ PARTITION BY ( column_name ) [ AUTOMAPPED ] ];
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For example, when creating a foreign table product_info_ext_obs, configure the
parameters in the syntax as follows.

table_name

Specifies the name of the foreign table to be created.

Table column definitions

- column_name: specifies the name of a column in the foreign table.
- type_name: specifies the data type of the column.

Multiple columns are separate by commas (,).

The number of fields and field types in the foreign table must be the same as
those in the data stored on OBS.

SERVER dfs_server

This parameter specifies the foreign server name of the foreign table. This
server must exist. The foreign server connects to OBS to read data by setting
its foreign server.

Enter the name of the foreign server created by following steps in Creating a
Foreign Server.

OPTIONS parameters

These are parameters associated with the foreign table. The key parameters
are as follows:

- format: indicates the file format on OBS. The ORC, CarbonData, and
Parquet formats are supported.

- foldername: This parameter is mandatory. It indicates the OBS path of
the data source file. You only need to enter /Bucket namel Folder
directory levelf.

You can use Step 2 in Preparing Data on OBS to obtain the complete
OBS path of the data source file. The path is the endpoint of OBS.

- totalrows: This parameter is optional. It does not indicate the total rows
of the imported data. Because OBS may store many files, it is slow to
analyze data. This parameter allows you to set an estimated value so that
the optimizer can estimate the table size according to the value.
Generally, query efficiency is relatively high when the estimated value is
almost the same as the actual value.

- encoding: encoding of data source files in foreign tables. The default
value is utf8. This parameter is mandatory for OBS foreign tables.

DISTRIBUTE BY:

This clause is mandatory. The ROUNDROBIN and REPLICATION distribution
modes are supported. By default, the ROUNDROBIN distribution mode is
used.

ROUNDROBIN indicates that when a foreign table reads data from the data
source, each node in the DWS cluster randomly reads some data and
integrates the random data to a complete data set.

REPLICATION indicates that when a foreign table reads data from the data
source, the DWS cluster selects a node to read all data. This is because each
data node has complete table data.

Other parameters in the syntax
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Other parameters are optional and can be configured as required. In this
example, they do not need to be configured.

Based on the preceding settings, the command for creating the foreign table is as
follows:

Create an OBS foreign table that does not contain partition columns. The foreign
server associated with the table is obs_server, the file format on OBS
corresponding to the table is ORC, and the data storage path on OBS is /

mybucket/demo.db/product_info_orc/.
DROP FOREIGN TABLE IF EXISTS product info_ext_obs,
CREATE FOREIGN TABLE product _info_ext_obs

(

product_price integer not null,
product_id char(30) not null,
product_time date ,
product_level char(10) ,
product_name varchar(200) |,
product_type1 varchar(20) ,
product_type2 char(10) ,
product_monthly_sales_cnt integer ,
product_comment_time date s
product_comment_num integer ,

product_comment_content varchar(200)
) SERVER obs_server
OPTIONS (
format 'orc',
foldername /mybucket/demo.db/product info_orc/;,
encoding 'utf8',
totalrows '10'

)
DISTRIBUTE BY ROUNDROBIN;

Create an OBS foreign table that contains partition columns. The
product_info_ext_obs foreign table uses the product_manufacturer column as
the partition key. The following partition directories exist in obs/mybucket/
demo.db/product_info_orc/:

Partition directory 1: product_manufacturer=10001
Partition directory 2: product_manufacturer=10010
Partition directory 3: product_manufacturer=10086
'IZ‘)‘ROP FOREIGN TABLE IF EXISTS product_info_ext _obs,

CREATE FOREIGN TABLE product _info_ext_obs
(

product_price integer not null,
product_id char(30) not null,
product_time date ,
product_level char(10) ,
product_name varchar(200) |,
product_type1 varchar(20) ,
product_type2 char(10) ,
product_monthly_sales_cnt integer ,
product_comment_time date ,
product_comment_num integer ,

product_comment_content varchar(200) |,
product_manufacturer  integer

) SERVER obs_server

OPTIONS (

format 'orc',

foldername '/mybucket/demo.db/product _info_orc/,

encoding 'utf8',

totalrows '10'
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)
DISTRIBUTE BY ROUNDROBIN
PARTITION BY (product_manufacturer) AUTOMAPPED;

2.3.1.3.4 Querying Data on OBS Through Foreign Tables

Viewing Data on OBS by Directly Querying the Foreign Table

Step 1

If the data amount is small, you can directly run SELECT to query the foreign table
and view the data on OBS.

Run the following command to query data from the foreign table:
SELECT * FROM product _info_ext_obs,

If the query result is the same as the data in Original Data, the import is
successful. The following information is displayed at the end of the query result:

(10 rows)
After data is queried, you can insert the data to common tables in the database.

--—-End

Querying Data After Importing It

Step 1

Step 2

Create a table in DWS to store imported data.

The target table structure must be the same as the structure of the foreign table
created in Creating a Foreign Table. That is, both tables must have the same
number of columns and column types.

For example, create a table named product _info. The table example is as follows:
DROP TABLE IF EXISTS product. info;

CREATE TABLE product info
(

product_price integer not null,
product_id char(30) not null,
product_time date ,
product_level char(10) ,
product_name varchar(200) ,
product_type1 varchar(20) ,
product_type2 char(10) ,
product_monthly_sales_cnt integer ,
product_comment_time date ,
product_comment_num integer ,

product_comment_content varchar(200)
)
with (
orientation = column,
compression=middle

)
DISTRIBUTE BY HASH (product_id);

Run the INSERT INTO.. SELECT .. command to import data from the foreign table
to the target table.

Example:

INSERT INTO product_info SELECT * FROM product info_ext_obs,

If information similar to the following is displayed, the data has been imported.
INSERT 0 10
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Step 3

Run the following SELECT command to view data imported from OBS to DWS:
SELECT * FROM product _info;

If the query result is the same as the data in Original Data, the import is
successful. The following information is displayed at the end of the query result:

(10 rows)

--—-End

2.3.1.3.5 Deleting Resources

After completing operations in this tutorial, if you no longer need to use the
resources created during the operations, you can delete them to avoid resource
waste or quota occupation. The procedure is as follows:

Deleting the Foreign Table and Target Table
2. Deleting the Created Foreign Server

Deleting the Database and the User to Which the Database Belongs

If you have performed steps in Clusters of Version Earlier than 8.2.0:
(Optional) Creating a User and a Database and Granting Foreign Table
Permissions, delete the database and the user to which the database belongs.

Deleting the Foreign Table and Target Table

Step 1

Step 2

(Optional) If operations in Querying Data After Importing It have been
performed, run the following command to delete the target table:
DROP TABLE product info;

If the following information is displayed, the table has been deleted.

DROP TABLE

Run the following statement to delete the foreign table:
DROP FOREIGN TABLE product info_ext obs,

If the following information is displayed, the table has been deleted.

DROP FOREIGN TABLE

--—-End

Deleting the Created Foreign Server

Step 1

Use the user who created the foreign server to connect to the database where the
foreign server is located.

In this example, common user dbuser is used to create the foreign server in
mydatabase. You need to connect to the database through the database client
tool provided by DWS. You can use the gsql client to log in to the database in
either of the following ways:

e If you have logged in to the gsql client, run the following command to switch
the database and user:
\c mydatabase dbuser,

Enter the password as prompted.
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Step 2

e If you have logged in to the gsql client, you can run the \q command to exit

gsql, and run the following command to reconnect to it:
gsql -d mydatabase -h 192.168.2.30 -U dbuser -p 8000 -r

Enter the password as prompted.
Delete the created foreign server.
Run the following command to delete it:
DROP SERVER obs_server,
The database is deleted if the following information is displayed:
DROP SERVER
View the foreign server.
SELECT * FROM pg_foreign_server WHERE srvname="'obs_server';
The server is successfully deleted if the returned result is as follows:

srvname | srvowner | srvfdw | srvtype | srvversion | srvacl | srvoptions

(0 rows)

--—-End

Deleting the Database and the User to Which the Database Belongs

Step 1

Step 2

If you have performed steps in Clusters of Version Earlier than 8.2.0: (Optional)
Creating a User and a Database and Granting Foreign Table Permissions,
perform the following steps to delete the database and the user to which the
database belongs.

Delete the customized database.

Connect to the default database gaussdb through the database client tool
provided by DWS.

If you have logged in to the database using the gsql client, run the following
command to switch the database and user:

Switch to the default database.

\c gaussdb

Enter your password as prompted.

Run the following command to delete the customized database:
DROP DATABASE mydatabase;

The database is deleted if the following information is displayed:

DROP DATABASE
Delete the common user created in this example as the administrator.

Connect to the database as a database administrator through the database client
tool provided by DWS.

If you have logged in to the database using the gsql client, run the following
command to switch the database and user:
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2.3.1.3.6 Supported Data Types

\c gaussdb dbadmin

Run the following command to reclaim the permission for creating foreign servers:

REVOKE ALL ON FOREIGN DATA WRAPPER dfs_fdw FROM dbuser,

The name of FOREIGN DATA WRAPPER must be dfs_fdw. dbuser is the
username for creating SERVER.

Run the following command to delete the user:

DROP USER dbuser,

You can run the \du command to query for the user and check whether the user

has been deleted.

--—-End

In the big data field, the mainstream file formats are ORC and Parquet. You can
use Hive to export data to an ORC or Parquet file and use DWS to query and
analyze the data in the ORC or Parquet file through a read-only foreign table.
Therefore, you need to map the data types supported by the ORC or Parquet file
format with the data types supported by DWS. For details, see Table 2-11.
Similarly, DWS exports data through a write-only foreign table, and stores the
data in the ORC or Parquet format. Using Hive to read the ORC or Parquet file
also requires matched data types. Table 2-12 shows the matching relationship.

Table 2-11 Mapping between ORC or Parquet read-only foreign tables and Hive

data types
Type DWS Foreign Table Type Hive Table Type
1-byte integer TINYINT (not TINYINT
recommended)

SMALLINT (recommended) | TINYINT
2-byte integer SMALLINT SMALLINT
4-byte integer INTEGER INT
8-byte integer BIGINT BIGINT
Single-precision FLOAT4 (REAL) FLOAT
floating point
number
Double-precision FLOAT8(DOUBLE DOUBLE
floating point PRECISION)

number

Scientific data
type

DECIMAL[p (,s)] (The
maximum precision can
reach up to 38.)

DECIMAL (The maximum
precision can reach up to
38.) (HIVE0.11)

Date type

DATE

DATE
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Type DWS Foreign Table Type Hive Table Type
Time type TIMESTAMP TIMESTAMP
Boolean type BOOLEAN BOOLEAN

CHAR type CHAR(n) CHAR (n)
VARCHAR type VARCHAR(n) VARCHAR (n)
String (large text TEXT(CLOB) STRING

object)

Binary type BYTEA BINARY

{10 NOTE

Binary types are available only for clusters of version 9.1.0.100 or later.

Table 2-12 Mapping between ORC or Parquet write-only foreign tables and Hive

data types
Type DWS Internal DWS Write-Only Hive Table Type
Table Type Foreign Table Type
(Data Source
Table)
1-byte TINYINT TINYINT (not SMALLINT
integer recommended)
SMALLINT SMALLINT
(recommended)
2-byte SMALLINT SMALLINT SMALLINT
integer
4-byte INTEGER, INTEGER INT
integer BINARY_INTEGE
R
8-byte BIGINT BIGINT BIGINT
integer
Single- FLOAT4, REAL FLOAT4, REAL FLOAT
precision
floating
point
number
Double- DOUBLE DOUBLE DOUBLE
precision | PRECISION, PRECISION, FLOATS,
floating FLOATS, BINARY_DOUBLE
point BINARY_DOUBL
number E
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Type DWS Internal DWS Write-Only Hive Table Type
Table Type Foreign Table Type
(Data Source
Table)
Scientific DECIMAL, DECIMAL[p (,s)] precision < 38: DECIMAL;
data type | NUMERIC (The maximum precision > 38: STRING
precision can reach
up to 38.)
Date type | DATE TIMESTAMP[(p)] TIMESTAMP
[WITHOUT TIME
ZONE]
) TIME [(p)] TEXT STRING
Time type | rwiTHOUT
TIME ZONE],
TIME [(p)]
[WITH TIME
ZONE]

TIMESTAMP[(p) | TIMESTAMP[(p)] TIMESTAMP
1 [WITHOUT [WITHOUT TIME
TIME ZONE], ZONE]
TIMESTAMP[(p)
J1[WITH TIME
ZONE],
SMALLDATETIM
E

INTERVAL DAY VARCHAR(Nn) VARCHAR(Nn)
(1) TO SECOND
(p), INTERVAL
[FIELDS] [(p)]

Boolean BOOLEAN BOOLEAN BOOLEAN

type

CHAR CHAR(n), CHAR(n), n < 255: CHAR(n); n>

type CHARACTER(n), | CHARACTER(n), 255: STRING
NCHAR(n) NCHAR(n)

VARCHAR | VARCHAR(n), VARCHAR(n) n < 65535: VARCHAR(n);

type CHARACTER n > 65535: STRING
VARYING(n),
VARCHAR2(n)
NVARCHAR2(n) | TEXT STRING

String TEXT, CLOB TEXT, CLOB STRING

(large text

object)

Binary BYTEA BYTEA BINARY

type
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Type DWS Internal DWS Write-Only Hive Table Type
Table Type Foreign Table Type
(Data Source
Table)

Monetary | MONEY NUMERIC BIGINT

type

NOTICE

1. The DWS foreign table supports the NULL definition, and the Hive data table
supports and uses the corresponding NULL definition.

2. The TINYINT value range in a Hive data table is [-128, 127] while in DWS it is

[0, 255]. To avoid discrepancies between the read and actual values, use the
SMALLINT type when creating a DWS read-only foreign table for TINYINT in

the Hive table. Similarly, when exporting data of the TINYINT type from DWS,

you are advised to use the SMALLINT type for write-only foreign tables and
Hive tables.

3. The time zone definition is not supported by the date and time types of the
DWS foreign table, or by the Hive table.

4. The DATE type in Hive contains only date. The DATE type in DWS contains date

and time.

5. In DWS, ORC files can be compressed in ZLIB, SNAPPY, LZ4, or NONE mode.
The FLOAT4 format itself is not accurate, and the sum operation results in
different effect in various environments. You are advised to use the DECIMAL
type in the high-precision scenarios.

6. In Teradata-compatible mode, foreign tables do not support the DATE type.

7. Binary types are available only for clusters of version 9.1.0.100 or later.

2.3.2 Using GDS to Import Data from a Remote Server

2.3.2.1 Importing Data In Parallel Using GDS

INSERT and COPY statements can be used only for serially importing a small
volume of data. To import a large volume of data to DWS, you can use GDS to
import data in parallel using a foreign table.

In the current GDS version, you can import data to databases from pipe files.

e When the local disk space of the GDS user is insufficient, HDFS data can be
directly written to the pipe file without occupying extra disk space.

e To clean data before importing, you can compile a program as needed and
write the data to be processed into a pipe file.
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Overview

(11 NOTE

e The current version does not support data import through GDS in SSL mode. Do
not use GDS in SSL mode.

e All pipe files mentioned in this section refer to named pipes on Linux.

e To ensure the correctness of data import or export using GDS, you need to import
or export data in the same compatibility mode.

If data is imported or exported in MySQL compatibility mode, it can only be
exported or imported in the same mode.

You can import data in parallel from the common file system (excluding HDFS) of
a server to DWS.

Data files to be imported are specified based on the import policy and data
formats set in a foreign table. Data is imported in parallel through multiple DNs
from source data files to the database, which improves the overall data import
performance. Figure 2-3 shows an example.

e The CN only plans data import tasks and delivers the tasks to DNs. In this
case, the CN is released to process other tasks.

e In this way, the computing capacities and bandwidths of all the DNs are fully
leveraged to import data, improving the import performance.

You can pre-process data (such as invalid character replacement and fault
tolerance processing) by setting parameters in a foreign table.

Figure 2-3 Importing data in parallel

Distribute

Data server
Foreign
ol ¢

CN DN

—
Switch l l I /
7

The concepts mentioned in the preceding figure are described as follows:
e CN: coordinator of DWS. After receiving import SQL requests from an
application or client, the CN plans import tasks and delivers the tasks to DNs.

e DN (Datanode): data node of DWS. After receiving the import tasks delivered
by the CN, DNs import data from the source data file to the target table in
the database through a foreign table.

e Source data file: a file that stores data to be imported.

e Data server: a server that stores source data files. For security purposes, it is
recommended that the data server and DWS be on the same intranet.
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Foreign table: a table that stores information, such as the source location,
format, destination location, encoding format, and data delimiter of a source
data file. It is used to associate source data files with the target table.

Target table: a table in the database. It can be a row-store table or column-
store table. Data in the source data files will be imported to this table.

Parallel Import Using GDS

If a large volume of data is stored on multiple servers, deploy, configure, and
start GDS on each server. Then, data on all the servers can be imported in
parallel, as shown in Figure 2-4.

Figure 2-4 Parallel import from multiple data servers

Distribute J—

Data server

10GE switch

Data server

Source
GDS ll

NOTICE

The number of GDS processes cannot exceed that of DNs. If multiple GDS
processes are connected to one DN, some of the processes will probably
become abnormal.

If data is stored on data servers, and both DWS and the data servers have
available 1/O resources, you can use GDS for multi-thread concurrent import.

GDS determines the number of threads based on the number of concurrent
import transactions. Even if multi-thread import is configured before GDS
startup, the import of a single transaction will not be accelerated. By default,
an INSERT statement is an import transaction.

Multi-thread concurrent import enables you to:

Fully use resources and improve the concurrent import efficiency when you
import multiple tables to the database.

Speed up the import of a table with a large volume of data.
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Table data is split into multiple data files, and multi-thread concurrent import
is implemented by importing data using multiple foreign tables at the same
time. Ensure that a data file can be read only by one foreign table.

Import Process

Figure 2-5 Concurrent import procedure of GDS

)
'

Prepare source data.

Start GDS.

Create a GDS foreign
table.

Handle import errors.

Y

Improve query efficiency.

Stop GDS
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Table 2-13 Process description

Procedure

Description

Prepare source
data.

Prepare the source data files to be imported to the database
and upload the files to the data server.

For details, see Preparing Source Data.

foreign table.

Start GDS. Install, configure, and enable GDS on the data server.
For details, see Installing, Configuring, and Starting GDS.
Create a A foreign table is used to identify source files. The foreign

table stores information, such as the source location, format,
destination location, encoding format, and inter-data delimiter
of a source data file.

For details, see Creating a GDS Foreign Table.

error table.

Import data. After creating the foreign table, run the INSERT statement to
quickly import data to the target table. For details, see
Importing Data.

Handle the If errors occur during parallel data import, handle errors based

on the error information to ensure data integrity.
For details, see Handling Import Errors.

Improve query

After data is imported, run the ANALYZE statement to

efficiency. generate table statistics. The ANALYZE statement stores the
statistics in the PG_STATISTIC system catalog. The execution
plan generator uses the statistics to generate the most
efficient query execution plan.

Stop GDS. After data import is complete, log in to each data server and

stop GDS.
For details, see Stopping GDS.

2.3.2.2 Preparing Source Data

Scenario

Procedure
Step 1
Step 2

Generally, the data to be imported has been uploaded to the data server. In this
case, you only need to check the communication between the data server and
DWS, and record the data storage directory on the data server before the import.

If the data has not been uploaded to the data server, perform the following
operations to upload it:

Log in to the data server as user root.

Create the directory /input_data.

mkdir -p /input _data

Issue 01 (2025-12-12)

Copyright © Huawei Cloud Computing Technologies Co., Ltd. 51




Data Warehouse Service

Developer Guide

2 Migrating DWS Data

Step 3

Upload the source data files to the created directory.
GDS parallel import supports source data only in CSV or TEXT format.
----End

2.3.2.3 Installing, Configuring, and Starting GDS

Scenario

Background

Procedure

Step 1

Step 2

Step 3

Step 4

DWS uses GDS to allocate the source data for parallel data import. Deploy GDS on
the data server.

If a large volume of data is stored on multiple data servers, install, configure, and
start GDS on each server. Then, data on all the servers can be imported in parallel.
The procedure for installing, configuring, and starting GDS is the same on each
data server. This section describes how to perform this procedure on one data
server.

The GDS version must match the cluster version. For example, GDS V100R008C00
matches DWS 1.3.X. Otherwise, the import or export may fail, or the import or
export process may fail to respond. Therefore, use the latest version of GDS.

After the database is upgraded, download the latest version of DWS GDS as
instructed in Procedure. When the import or export starts, DWS checks the GDS
versions. If the versions do not match, an error message is displayed and the
import or export is terminated.

To obtain the version number of GDS, run the following command in the GDS
decompression directory:

gds -V

To view the database version, run the following SQL statement after connecting to
the database:

SELECT version();

Log in as user root to the data server where GDS is to be installed and run the
following command to create the directory for storing the GDS package:
mkdir -p /opt/bin/dws

Upload the GDS package to the created directory.

Use the SUSE Linux package as an example. Upload the GDS package
dws_client_8.x.x suse_x64.zip to the directory created in the previous step.

(Optional) If SSL is used, upload the SSL certificates to the directory created in
Step 1.

Go to the directory and decompress the package.

cd /opt/bin/dws
unzip dws_client_8.x.x_suse_x64.zip
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Step 5 Create a GDS user and the user group to which the user belongs. This user is used
to start GDS and read source data.
groupadd gdsgrp
useradd -g gdsgrp gds_user

Step 6 Change the owner of the GDS package directory and source data file directory to
the GDS user.
chown -R gds user:gdsgrp /opt/bin/dws/gds
chown -R gds user:gdsgrp /input_data

Step 7 Switch to user gds_user.
su - gds_user

If the current cluster version is 8.0.x or earlier, skip Step 8 and go to Step 9.
If the current cluster version is 8.1.x, go to the next step.

Step 8 Execute the script on which the environment depends (applicable only to version
8.1.x).

cd /opt/bin/dws/gds/bin
source gds_env

Step 9 Start GDS.

GDS is eco-friendly software that can be launched once it is decompressed. You
can start GDS in two ways: by using the gds command to configure startup
parameters or by writing the parameters into the gds.conf configuration file and
running the gds_ctl.py command to initiate GDS.

The first method is recommended when you do not need to import data again.
The second method is recommended when you need to import data regularly.

e Method 1: Run the gds command to start GDS.

- If data is transmitted in non-SSL mode, run the following command to
start GDS:
gds -d dir-p ip;port -H address _string -\ log_file -D -t worker_num

Example:

/opt/bin/dws/gds/bin/gds -d /input data/-p 792.168.0.90:5000 -H 10.10.0.1/24 -
L /fopt/bin/dws/gds/gds log.txt -D -t 2
- If data is transmitted in SSL mode, run the following command to start

GDS:
gds -d dir-p ip;port -H address_string -\ log_file -D
-t worker_num --enable-ssl --ssl-dir Cert file

Example:
Run the following command to upload the SSL certificate mentioned in
Step 3 to /opt/bin:

Jopt/bin/dws/gds/bin/gds -d /input data/-p 792.168.0.90:5000 -H 10.10.0.1/24 -
L Jopt/bin/dws/gds/gds_log.txt -D --enable-ssl --ssl-dir /opt/bin/

Replace the information in italic as required.

- -d dir. directory for storing data files that contain data to be imported.
This tutorial uses /input_data/ as an example.

- -p ip:port listening IP address and port for GDS. The default value is
127.0.0.1. Replace it with the IP address of a 10GE network that can
communicate with DWS. The port number ranges from 1024 to 65535.
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The default port is 8098. This tutorial uses 192.168.0.90:5000 as an
example.

-H address _string. specifies the hosts that are allowed to connect to and
use GDS. The value must be in CIDR format. Configure this parameter to
enable a DWS cluster to access GDS for data import. Ensure that the
network segment covers all hosts in a DWS cluster.

-l log_file: GDS log directory and log file name. This tutorial
uses /opt/bin/dws/gds/gds_log.txt as an example.

-D: GDS in daemon mode. This parameter is used only in Linux.

-t worker_nunr. number of concurrent GDS threads. The default value is
8. The value is a positive integer ranging between 0 and 200 (included). If
the data server and DWS have available 1/O resources, you can increase
the number of concurrent threads.

GDS determines the number of threads based on the number of
concurrent import transactions. Even if multi-thread import is configured
before GDS startup, the import of a single transaction will not be
accelerated. By default, an INSERT statement is an import transaction.

--enable-ssl: enables SSL for data transmission.

--ssl-dir Cert file: SSL certificate directory. Set this parameter to the
certificate directory in Step 3.

For details about GDS parameters, see "GDS - Parallel Data Loader > gds" in
the Data Warehouse Service (DWS) Tool Guide.

Method 2: Write the startup parameters into the gds.conf configuration file
and run the gds_ctl.py command to start GDS.

a.

Run the following command to go to the config directory of the GDS
package and modify the gds.conf configuration file. For details about the
parameters in the gds.conf configuration file, see Table 2-14.

vim /opt/bin/dws/gds/config/gds.conf

Example:

The gds.conf configuration file contains the following information:

<?xml version="1.0"?>

<config>

<gds name="gds1" ip="192.168.0.90" port="5000" data_dir="/input_data/" err_dir="/err"
data_seg="100MB" err_seg="100MB" log_file="/log/gds_log.txt" host="10.10.0.1/24"
daemon="true' recursive="true" parallel="32"></gds>

</config>

Information in the configuration file is described as follows:

"  The data server IP address is 192.168.0.90 and the GDS listening port
is 5000.

®  Data files are stored in the /input_data/ directory.

"  Error log files are stored in the /err directory. The directory must be
created by a user who has the GDS read and write permissions.

®  The size of a single data file is 100 MB.
"  The size of a single error log file is 100 MB.

®  Logs are stored in the /log/gds_log.txt file. The directory must be
created by a user who has the GDS read and write permissions.
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Only nodes with the IP address 10.10.0. *can be connected.

The GDS process is running in daemon mode.

Recursive data file directories are used.

The number of concurrent import threads is 2.

b. Start GDS and check whether it has been started.
python3 gds_ctl.py start

Example:

cd /opt/bin/dws/gds/bin
python3 gds_ctl.py start

Start GDS gds1 [OK]
gds [options]:

-d dir Set data directory.
-p port Set GDS listening port.

ip:port Set GDS listening ip address and port.
-l log_file Set log file.

-H secure_ip_range
Set secure IP checklist in CIDR notation. Required for GDS to start.

-e dir

-E size
-S size
-t worker_num

Set error log directory.

without setting, the default value is 8.

-s status_file

--—-End

Enable GDS status report.

Set size of per error log segment.(0 < size < 1TB)
Set size of data segment.(1MB < size < 100TB)
Set number of worker thread in multi-thread mode, the upper limit is 200. If

Run the GDS as a daemon process.
Read the working directory recursively.

Display usage.

gds.conf Parameter Description

Table 2-14 gds.conf configuration description

Attribute

Description

Value Range

name

Identifier

ip

Listening IP address

The IP address must be valid.
Default value: 127.0.0.1

port

Listening port

Value range: 1024 to 65535 (integer)

Default value: 8098

data_dir

Data file directory

err_dir

Error log file directory

Default value: data file directory

log_file

Log file Path

host

Host IP address allowed to
be connected to GDS (The
value must in CIDR format
and this parameter is
available for the Linux OS
only.)

Issue 01 (2025-12-12)

Copyright © Huawei Cloud Computing Technologies Co., Ltd.

55



Data Warehouse Service

Developer Guide

2 Migrating DWS Data

Attribute Description Value Range

recursive Whether the data file Value range:

directories are recursive
Setting this to true will
recursively read all files

e true: recursive
e false: not recursive

with the same name in Default value: false
the directory specified by
location.

daemon Whether the process is Value range:

running in daemon mode | o trye: The process is running in

daemon mode.

e false: The process is not running
in daemon mode.

Default value: false

parallel Number of concurrent Value range: 0 to 200 (integer)

data import threads Default value: 8

2.3.2.4 Creating a GDS Foreign Table

The source data information and GDS access information are configured in a
foreign table. Then, DWS can import data from a data server to a database table
based on the configuration in the foreign table.

Procedure

Step 1 Collect source data information and GDS access information.

You need to collect the following source data information:

format: format of the data to be imported. Only data in CSV, TEXT, or FIXED
format can be imported using GDS in parallel.

header: whether a source data file has a header. This parameter is set only for
files in CSV or FIXED format.

delimiter: delimiter in the source data file. For example, it can be a comma

().

encoding: encoding format of the data source file. Assume that the encoding
format is UTF-8.

eol: line break character in the data file. It can be a default character, such as
O0xODOA or 0X0A, or a customized line break character, such as a string: !@#.
This parameter can be set only for TEXT import.

For more parameters that can be identified by foreign tables, see parameters
of data format in section "CREATE FOREIGN TABLE (for GDS Import and
Export)" in the Data Warehouse Service (DWS) SQL Syntax Reference.

You need to collect the following GDS access information:

location: GDS URL. GDS information in Installing, Configuring, and Starting
GDS is used as an example. In non-SSL mode, location is set to gsfs://
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792.168.0.90:5000/ /input_data/. In SSL mode, location is set to gsfss://
792.168.0.90:5000/ /input_data/. 192.168.0.90:5000 indicates the IP address and
port number of GDS. input_data indicates the path of data source files managed
by GDS. Replace the values as required.

Step 2 Design an error tolerance mechanism for data import.

DWS supports the following error tolerance in data import:

e fill_missing_fields: When the last column in a row of the source data file is
empty, this parameter specifies whether to report an error or set this field in
the row to NULL.

(10 NOTE

Valid value: true, on, false, and off.

- If this parameter is set to true or on and the last column of a data row in a
source data file is lost, the column will be replaced with null and no error
message will be generated.

- If this parameter is set to false or off and the last column of a data row in a
source data file is lost, the following error information will be displayed:
missing data for column "tt"

Default value: false or off
e ignore_extra_data: When the number of columns in the source data file is

greater than that specified in the foreign table, this parameter specifies
whether to report an error or ignore the extra columns.

(11 NOTE

Value range: true/on, false/off.

- When this parameter is true or on and the number of data source files exceeds the
number of foreign table columns, excessive columns will be ignored.

- If the parameter is set to false or off, and the number of data source files exceeds
the number of foreign table columns, the following error information will be
displayed:
extra data after last expected column

Default value: false or off
e per node reject_limit: This parameter specifies the number of data format
errors allowed on each DN. If the number of errors recorded in the error table
on a DN exceeds the specified value, the import will fail and an error message
will be reported. You can also set it to unlimited.

e compatible_illegal_chars: When an illegal character is encountered, this
parameter specifies whether to import an error, or convert it and proceed with
the import.

(10 NOTE

Valid value: true, on, false, and off.

- When the parameter is true or on, invalid characters are tolerated and imported
to the database after conversion.

- If the parameter is false or off, and an error occurs when there are invalid
characters, the import will be interrupted.

Default value: false or off

The following describes the rules for converting an invalid character:

- \0is converted to a space.
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- Other invalid characters are converted to question marks (?).

- If NULL, DELIMITER, QUOTE, or ESCAPE is also set to a space or
question mark, an error message such as "illegal chars conversion may
confuse COPY escape 0x20" is displayed, prompting you to adjust
parameter settings to avoid import errors.

error_table_name: This parameter specifies the name of the table that
records data format errors. After the parallel import, you can query this table
for error details.

remote log 'name’: This parameter specifies whether to store data format
errors in files on the GDS server. name is the prefix of the error data file.

For more parameters, see the fault tolerance parameters in "CREATE
FOREIGN TABLE (for GDS Import and Export)" in the Data Warehouse Service
(DWS) SQL Syntax Reference.

Step 3 After connecting to the database using gsql or Data Studio, create a GDS foreign
table based on the collected and design information.

For example:

CREATE FOREIGN TABLE foreign_tpcds_reasons

(

r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)

)

SERVER gsmpp_server
OPTIONS

(

LOCATION 'gsfs://192.168.0.90:5000/* | gsfs://192.168.0.91:5000/*,
FORMAT 'CSV',

DELIMITER '),

ENCODING 'utf8',

HEADER 'false’,

FILL_MISSING_FIELDS 'true',

IGNORE_EXTRA_DATA 'true'

)

LOG INTO product_info_err
PER NODE REJECT LIMIT 'unlimited';

The following describes information in the preceding command:

The columns specified in the foreign table must be the same as those in the
target table.

Retain the value gsmpp_server for SERVER.

Set location based on the GDS access information collected in Step 1. If SSL
is used, replace gsfs with gsfss.

Set FORMAT, DELIMITER, ENCODING, and HEADER based on the source
data information collected in Step 1.

Set FILL_MISSING_FIELDS, IGNORE_EXTRA_DATA, LOG INTO, and PER
NODE REJECT LIMIT based on the error tolerance mechanism designed in
Step 2. LOG INTO specifies the name of the error table.

--—-End

Example

For more examples, see Example of Importing Data Using GDS.
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e Example 1: Create a GDS foreign table named foreign_tpcds_reasons. The
data format is CSV.
CREATE FOREIGN TABLE foreign_tpcds_reasons
(

r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)

)
SERVER gsmpp_server OPTIONS (location 'gsfs://192.168.0.90:5000/* | gsfs://192.168.0.91:5000/*,
FORMAT 'CSV',MODE 'Normal', ENCODING 'utf8', DELIMITER E'\x08', QUOTE E"\x1b', NULL ");

e Example 2: Create a GDS foreign table named foreign_tpcds_reasons_SSL.
SSL is used and the data format is CSV.
CREATE FOREIGN TABLE foreign_tpcds_reasons_SSL
(
r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)

)
SERVER gsmpp_server OPTIONS (location 'gsfss://192.168.0.90:5000/* | gsfss://192.168.0.91:5000/*,
FORMAT 'CSV',MODE 'Normal', ENCODING 'utf8', DELIMITER E'\x08', QUOTE E'\x1b', NULL ");

e Example 3: Create a GDS foreign table named foreign_tpcds_reasons. The

data format is TEXT.
CREATE FOREIGN TABLE foreign_tpcds_reasons
(
r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)
) SERVER gsmpp_server OPTIONS (location 'gsfs://192.168.0.90:5000/* | gsfs://192.168.0.91:5000/*,
FORMAT 'TEXT', delimiter E'\x08', null ",reject_limit '2',EOL '0x0D') WITH err_foreign_tpcds_reasons;
e Example 4: Create a GDS foreign table named foreign_tpcds_reasons. The

data format is FIXED.
CREATE FOREIGN TABLE foreign_tpcds_reasons
(

r_reason_sk integer position(1,2),

r_reason_id char(16)  position(3,16),

r_reason_desc  char(100) position(19,100)
) SERVER gsmpp_server OPTIONS (location 'gsfs://192.168.0.90:5000/*', FORMAT 'FIXED', ENCODING
'utf8',FIX '119');

2.3.2.5 Importing Data

This section describes how to create tables in DWS and import data to the tables.

Before importing all the data from a table containing over 10 million records, you
are advised to import some of the data, and check whether there is data skew and
whether the distribution keys need to be changed (for details, see Checking for
Data Skew). Troubleshoot the data skew if any. It is costly to address data skew
and change the distribution keys after a large amount of data has been imported.

Prerequisites

The GDS server can communicate with the DWS cluster.

e You need to create an ECS as the GDS server.

e The created ECS and DWS cluster must belong to the same region, VPC, and
subnet.
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Procedure

Step 1 Create a table in DWS to store imported data.

Step 2 (Optional) If the target table has an index, the index information is incrementally
updated during the import, affecting data import performance. You are advised to
delete the indexes of related tables before importing data. If the data uniqueness
cannot be ensured, you are not advised to delete the unique indexes. You can
create indexes again after the import is complete.

1. Assume that the ordinary index product_idx exists in the product_id column
of the target table product_info. Delete the index from the table before
importing data.

DROP INDEX product_idx;

2. After importing the data, create the reasons_idx index again.
CREATE INDEX product_idx ON product_info(product_id);

Step 3 Import data.
INSERT INTO [T7arget table name] SELECT * FROM [Foreign table name]

e If information similar to the following is displayed, the data has been
imported. Query the error information table to check whether any data
format errors occurred. For details, see Handling Import Errors.

INSERT 0 9

e |f data fails to be loaded, rectify the problem by following the instructions

provided in Handling Import Errors and try again.

(1 NOTE

e If a data loading error occurs, the entire data import task will fail.

e Compile a batch-processing task script to concurrently import data. The degree of
parallelism (DOP) depends on the server resource usage. You can test-import several
tables, monitor resource utilization, and increase or reduce concurrency accordingly.
Common resource monitoring commands include top for monitoring memory and CPU
usage, iostat for monitoring 1/O usage, and sar for monitoring networks. For details
about application cases, see Data Import Using Multiple Threads.

e If possible, more GDS servers can significantly improve the data import efficiency. For
details about application cases, see Parallel Import from Multiple Data Servers.

e In a scenario where many GDS servers import data concurrently, you can increase the
TCP Keepalive interval for connections between GDS servers and DNs to ensure
connection stability. (The recommended interval is 5 minutes.) TCP Keepalive settings of
the cluster affect its fault detection response time.

--—-End

Example:

1. Create a target table named reasons.
CREATE TABLE reasons
(

r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)

)
DISTRIBUTE BY HASH (r_reason_sk);
2. You are advised to delete the indexes from the target table before the import.

Assume that an ordinary table index reasons_idx exists on the r_reason_id
column in the reasons table. Delete the index before the import. Delete the
index from the table.
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DROP INDEX reasons_idx;

3. Import data from source data files through the foreign_tpcds_reasons foreign

table to the reasons table.
INSERT INTO reasons SELECT * FROM foreign_tpcds_reasons ;

4. You can create indexes again after the import is complete.
CREATE INDEX reasons_idx ON reasons(r_reasons_id);

2.3.2.6 Handling Import Errors

Scenarios

Handle errors that occurred during data import.

Querying Error Information

Errors that arise during data import are categorized as either data format errors or
non-data format errors. The error table records only data format errors.

e Data format error

When creating a foreign table, specify LOG INTO error_table name. Data
format errors occurring during the data import will be written into the
specified table. You can run the following SQL statement to query error
details:

SELECT * FROM error_table_name;
Table 2-15 lists the columns of the error table name table.

Table 2-15 Columns in the error_table name table

Column Type Description
nodeid integer ID of the node where an error is
reported
begintime timestamp with time Time when a data format error is
zone reported
filename character varying Name of the source data file

where a data format error occurs

If you use GDS for importing data,
the error information includes the
IP address and port number of the
GDS server.

rownum bigint Number of the row where an
error occurs in a source data file

rawrecord text Raw record of the data format
error in the source data file

detail text Error details

e Non-data format error
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If a non-data format error occurs during data import, the entire process is
halted. During data import, you can identify and correct errors by reviewing
the displayed error information.

Handling data import errors

Troubleshoot data import errors based on obtained error information and the
description in the following table.

Table 2-16 Handling data import errors

2. In a TEXT format
source data file, an
escape character (for
example, \) leads to
delimiter or quote
mislocation.

Example: The target
table contains three
columns as shown in
the following command
output. The escape
character (\) converts
the delimiter (]) into
the value of the second
column, causing loss of
the value of the third

column.
BE|Belgium\|1

Error Err | Cause Solution
Information or

Typ

e
missing data For | 1. The number of columns | 1. If an error is reported
for column ma in the source data file due to missing columns,
"r_reason_desc |t is less than that in the perform the following
" err foreign table. operations:

or

e Add the
r_reason_desc
column to the source
data file.

e When creating a
foreign table, set the
parameter
fillLmissing_fields to
on. In this way, if the
last column of a row
in the source data
file is missing, it is
set to NULL and no
error will be
reported.

2. Check whether the row
where an error occurred
contains the escape
character (\). If the row
contains such a
character, you are
advised to set the
parameter noescaping
to true when creating a
foreign table, indicating
that the escape
character (\) and the
characters following it
are not escaped.
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Error Err | Cause Solution
Information or
Typ
e
extra data For | The number of columns in | ¢ Delete the unnecessary
after last ma | the source data file is columns from the
expected t greater than that in the source data file.
column err | foreign table. e When creating a foreign
or table, set the parameter
ignore_extra_data to
on. In this way, if the
number of columns in a
source data file is
greater than that in the
foreign table, the extra
columns at the end of
rows will not be
imported.
invalid input For | The data type is incorrect. | In the source data file,
syntax for type | ma change the data type of
numeric: "a" t the columns to be
err imported. If this error
or information is displayed,
change the data type to
numeric.
null value in No | The not-null constraint is In the source data file, add
column n- | violated. values to the specified
"staff id" for columns. If this error
violates not- ma information is displayed,
null constraint |t add values to the staff id
err column.
or
duplicate key No | The unique constraint is e Delete the duplicate
value violates n- violated. rows from the source
unique for data file.
constraint ma e Run the SELECT
"reg_id_pk" t statement with the
g:f DISTINCT keyword to

ensure that all imported

rows are unique.
INSERT INTO reasons SELECT
DISTINCT * FROM
foreign_tpcds_reasons;
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Error Err | Cause Solution
Information or
Typ
e
value too long | For | The column length In the source data file,
for type ma | exceeds the upper limit. change the column length.
character t If this error information is
varying(16) err displayed, reduce the
or column length to no
greater than 16 bytes
(VARCHAR?2).

2.3.2.7 Stopping GDS

Scenarios

Stop GDS after data is imported successfully.

Procedure

Step 1 Log in as user gds_user to the data server where GDS is installed.

Step 2 Select the mode of stopping GDS based on the mode of starting it.

--—-End

If GDS is started using the gds command, perform the following operations to
stop GDS:

a.

Query the GDS process ID:
ps -ef|grep gds

For example, the GDS process ID is 128954.

ps -ef|grep gds

gds_user 128954 1 0 15:03 ? 00:00:00 gds -d /input_data/ -p 192.168.0.90:5000 - /log/
gds_log.txt -D

gds_user 129003 118723 0 15:04 pts/0  00:00:00 grep gds

Run the kill command to stop GDS. 128954 in the command is the GDS

process ID.
kill -9 728954

If GDS is started using the gds_ctl.py command, run the following commands
to stop GDS:

cd /opt/bin/dws/gds/bin

python3 gds_ctl.py stop

2.3.2.8 Example of Importing Data Using GDS

Parallel Import from Multiple Data Servers

The data servers and the cluster reside on the same intranet. The IP addresses are
192.168.0.90 and 192.168.0.91. Source data files are in CSV format.
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Log in to each GDS data server as user root and create the /input_data
directory for storing data files on the servers. The following takes the data
server whose [P address is 192.168.0.90 as an example. Operations on the
other server are the same.

mkdir -p /input _data

(Optional) Create a user and the user group it belongs to. The user is used to

start GDS. If the user and user group exist, skip this step.
groupadd gdsgrp
useradd -g gdsgrp gds_user

Evenly distribute CSV source data files to the /input_data directories on the
data servers.

Change the owners of source data files and the /input_data directory on each
data server to gds_user. The data server whose IP address is 192.168.0.90 is

used as an example.
chown -R gds_user:gdsgrp /input_data

Log in to each data server as user gds_user and start GDS.

The GDS installation path is /fopt/bin/dws/gds. Source data files are stored
in /input_data/. The IP addresses of the data servers are 192.168.0.90 and
192.168.0.91. The GDS listening port is 5000. GDS runs in daemon mode.

Start GDS on the data server whose IP address is 192.168.0.90.
/opt/bin/dws/gds/bin/gds -d /input data -p 792.168.0.90:5000 -H 10.10.0.1/24 -D

Start GDS on the data server whose IP address is 192.168.0.91.
/opt/bin/dws/gds/bin/gds -d /input data -p 792.168.0.91:5000 -H 10.10.0.1/24 -D
Use a tool to connect to the database.

Create the target table tpcds.reasons.
CREATE TABLE tpcds.reasons
(

r_reason_sk integer not null,

r_reason_id char(16) not null,

r_reason_desc char(100)

i
Create the foreign table tpcds.foreign_tpcds_reasons for receiving data from
the data server.

Data export mode settings are as follows:
- Set the import mode to Normal.

- When GDS is started, the source data file directory is /input_data and
the GDS listening port is 5000. Therefore, set location to gsfs://
192.168.0.90:5000/* | gsfs://192.168.0.91:5000/*.

Information about the data format is configured based on data format
parameters specified during data export. The parameter configurations are as
follows:

- format is set to CSV.

- encoding is set to UTF-8.

- delimiter is set to E'\x08'.

- quote is set to E'\x1b'".

- null is set to an empty string without quotation marks.
- escape defaults to the value of quote.

- header is set to false, indicating that the first row is identified as a data
row in an imported file.
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10.

11.

Configure import error tolerance parameters as follows:

- Set PER NODE REJECT LIMIT (number of allowed data format errors) to
unlimited. In this case, all the data format errors detected during data
import will be tolerated.

- Set LOG INTO to err_tpcds_reasons. The data format errors detected
during data import will be recorded in the err_tpcds_reasons table.

Based on the above settings, the foreign table is created using the following
statement:

CREATE FOREIGN TABLE tpcds.foreign_tpcds_reasons
(

r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)

)

SERVER gsmpp_server OPTIONS (location 'gsfs://192.168.0.90:5000/* | gsfs://192.168.0.91:5000/*,
format 'CSV',mode 'Normal', encoding 'utf8', delimiter E'\x08', quote E"\x1b', null ", fill_missing_fields
'false') LOG INTO err_tpcds_reasons PER NODE REJECT LIMIT 'unlimited';

Import data through the foreign table tpcds.foreign_tpcds_reasons to the
target table tpcds.reasons.

INSERT INTO tpcds.reasons SELECT * FROM tpcds.foreign_tpcds_reasons;

Query data import errors in the err_tpcds_reasons table and rectify the errors
(if any). For details, see Handling Import Errors.

SELECT * FROM err_tpcds_reasons;

After data import is complete, log in to each data server as user gds_user and
stop GDS.

The data server whose IP address is 192.168.0.90 is used as an example. The

GDS process ID is 128954.

ps -ef|grep gds

gds_user 128954 1 015037 00:00:00 gds -d /input_data -p 192.168.0.90:5000 -D
gds_user 129003 118723 0 15:04 pts/0 00:00:00 grep gds

kill -9 128954

Data Import Using Multiple Threads

The data servers and the cluster reside on the same intranet. The server IP address
is 192.168.0.90. Source data files are in CSV format. Data will be imported to two
tables using multiple threads in Normal mode.

1.

Log in to the GDS data server as user root, and then create the data file
directory /input_data and its sub-directories /input_data/import1/ and /
input_data/import2/.

mkdir -p /input _data

Store the source data files of the target table tpcds.reasons1 in /input_data/
import1/ and the source data files of the target table tpcds.reasons2 in /
input_data/import2/.

(Optional) Create a user and the user group it belongs to. The user is used to
start GDS. If the user and user group already exist, skip this step.

groupadd gdsgrp

useradd -g gdsgrp gds_user

Change the owners of source data files and the /input_data directory on the
data server to gds_user.

chown -R gds_user:gdsgrp /input_data

Log in to the data server as user gds_user and start GDS.

The GDS installation path is fopt/bin/dws/gds. Source data files are stored
in /input_data/. The IP address of the data server is 192.168.0.90. The GDS
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listening port is 5000. GDS runs in daemon mode. The degree of parallelism is
2. A recursive directory is specified.

/opt/bin/dws/gds/bin/gds -d /input data -p 792.168.0.90:5000 -H 10.10.0.1/24 -D -t 2 -r

Use a tool to connect to the database.

In the database, create the target tables tpcds.reasons1 and tpcds.reasons2.
CREATE TABLE tpcds.reasons1
(
r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)
)
CREATE TABLE tpcds.reasons2
(
r_reason_sk integer not null,
r_reason_id char(16) not null,
r_reason_desc char(100)

K
In the database, create the foreign tables tpcds.foreign_tpcds_reasons1 and
tpcds.foreign_tpcds_reasons2 for the source data.

The foreign table tpcds.foreign_tpcds_reasons1 is used as an example to
describe how to configure parameters in a foreign table.

Data export mode settings are as follows:
- Set the import mode to Normal.

- When GDS is started, the configured source data file directory is /
input_data and the GDS listening port is 5000. However, source data files
are actually stored in /input_data/import1/. Therefore, set location to
gsfs://192.168.0.90:5000/import1/*.

Information about the data format is configured based on data format
parameters specified during data export. The parameter configurations are as
follows:

- format is set to CSV.

- encoding is set to UTF-8.

- delimiter is set to E'\x08'.

- quote is set to E'\x1b'.

- null is set to an empty string without quotation marks.
- escape defaults to the value of quote.

- header is set to false, indicating that the first row is identified as a data
row in an imported file.

Configure import error tolerance parameters as follows:

- Set PER NODE REJECT LIMIT (number of allowed data format errors) to
unlimited. In this case, all the data format errors detected during data
import will be tolerated.

- Set LOG INTO to err_tpcds_reasons1. The data format errors detected
during data import will be recorded in the err_tpcds_reasons1 table.

- If the last column of a source data file is missing, the fill_missing_fields
parameter is automatically set to NULL.

Based on the preceding settings, the foreign table
tpcds.foreign_tpcds_reasons1 is created using the following statement:

CREATE FOREIGN TABLE tpcds.foreign_tpcds_reasons1
(
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r_reason_sk integer not null,

r_reason_id char(16) not null,

r_reason_desc char(100)
) SERVER gsmpp_server OPTIONS (location 'gsfs://192.168.0.90:5000/import1/*, format 'CSV',mode
'Normal', encoding 'utf8', delimiter E'\x08', quote E'\x1b', null " fill_missing_fields 'on')LOG INTO
err_tpcds_reasons1 PER NODE REJECT LIMIT 'unlimited';

Based on the preceding settings, the foreign table
tpcds.foreign_tpcds_reasons2 is created using the following statement:

CREATE FOREIGN TABLE tpcds.foreign_tpcds_reasons2
(

r_reason_sk integer not null,

r_reason_id char(16) not null,

r_reason_desc char(100)
) SERVER gsmpp_server OPTIONS (location 'gsfs://192.168.0.90:5000/import2/*, format 'CSV',mode
'Normal', encoding 'utf8', delimiter E'\x08', quote E"\x1b', null " fill_missing_fields 'on')LOG INTO
err_tpcds_reasons2 PER NODE REJECT LIMIT 'unlimited';

9. Import data through the foreign table tpcds.foreign_tpcds_reasons1 to

tpcds.reasons1 and through tpcds.foreign_tpcds_reasons2 to
tpcds.reasons2.

INSERT INTO tpcds.reasons1 SELECT * FROM tpcds.foreign_tpcds_reasons1;
INSERT INTO tpcds.reasons2 SELECT * FROM tpcds.foreign_tpcds_reasons2;

10. Query data import errors in the err_tpcds_reasons1 and err_tpcds_reasons2
tables and rectify the errors (if any). For details, see Handling Import Errors.
SELECT * FROM err_tpcds_reasons1;

SELECT * FROM err_tpcds_reasons?2;

11. After data import is complete, log in to the data server as user gds_user and

stop GDS.

The GDS process ID is 128954.

ps -ef|grep gds

gds_user 128954 1 015:03? 00:00:00 gds -d /input_data -p 192.168.0.90:5000 -D -t 2 -r
gds_user 129003 118723 0 15:04 pts/0  00:00:00 grep gds

kill -9 128954

Importing Data Through a Pipe File

Step 1 Start GDS.
/opt/bin/dws/gds/bin/gds -d /**/gds_data/ -D -p 192.168.0.1:7789 -| /***/gds_log/aa.log -H 0/0 -t 10 -D

If you need to set the timeout interval of a pipe, use the --pipe-timeout
parameter.

Step 2 Import data.

1. Log in to the database and create an internal table.
CREATE TABLE test_pipe_1( id integer not null, gender text not null, name text );

2. Create a read-only foreign table.
CREATE FOREIGN TABLE foreign_test_pipe_tr( like test_pipe ) SERVER gsmpp_server OPTIONS
(LOCATION 'gsfs://192.168.0.1:7789/foreign_test_pipe.pipe', FORMAT 'text', DELIMITER ',', NULL ",
EOL '0x0a' file_type 'pipe',auto_create_pipe 'false');

3. Execute the import statement and the statement will be blocked.
INSERT INTO test_pipe_1 SELECT * FROM foreign_test_pipe_tr;

Step 3 Import data through the GDS pipes.

1. Login to GDS and go to the GDS data directory.
cd /***/gds_data/

2. Create a pipe. If auto_create_pipe is set to true, skip this step.
mkfifo foreign_test_pipe.pipe;
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(11 NOTE

A pipe will be automatically cleared after an operation is complete. To perform
another operation, create a pipe file again.

3.  Write data to the pipe.

cat postgres_public_foreign_test_pipe_tw.txt > foreign_test_pipe.pipe

4. To read the compressed file to the pipe, run the following command.
gzip -d < out.gz > foreign_test_pipe.pipe

5. To read the HDFS file to the pipe, run the following command.
hdfs dfs -cat - /user/hive/***/test_pipe.txt > foreign_test_pipe.pipe

Step 4 View the result returned by the import statement.
INSERT INTO test_pipe_1 select * from foreign_test_pipe_tr;

INSERT 0 4

SELECT * FROM test_pipe_1;
id | gender | name
[ | NI
312 1111111111111
112 1111111111111
212 1111111111111
412 1111111111111
(4 rows)

----End

Importing Data Through Multi-Process Pipes

GDS also supports importing data through multi-process pipes. That is, one
foreign table corresponds to multiple GDSs.

The following takes importing a local file as an example.

Step 1 Start multiple GDSs. If the GDSs have been started, skip this step.

/opt/bin/dws/gds/bin/gds -d /***/gds_data/ -D -p 192.168.0.1:7789 -| /***/gds_log/aa.log -H 0/0 -t 10 -D
/opt/bin/dws/gds/bin/gds -d /**/gds_