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In t rod uc t ion  
This  gu ide  de s c ribe s  how t o s e t  up  your Syn it i Rep lic at e  e nvironm ent  t o re p lic at e  dat a  t o Google گ  
BigQueryگ  cloud dat a warehouse. When replicat ing f rom a relat ional  dat abase t o BigQuery, Synit i Replicat e 
al lows you t o replicat e data in t wo dif ferent  ways, or modes: 
● Ref resh  

A one - t im e  c om ple t e  re p lic at ion  from  s ourc e  t a ble  t o BigQue ry, a cc ord ing t o re p lic at ion  s e t t ings  and  
s c rip t s . You  c a n  c ont rol t he  t im ing of t he  re p lica t ion , ide n t ify t he  c olum ns  t o be  re p lic at e d  a nd  a dd  
s c rip t s  t o t ra nsform  da t a  du ring re p lic at ion .  

● One- w ay mirror ing 
A c ont inuous  upda t e  of a  re p lica t e d  t a b le  t o BigQue ry ba s e d  on  c ha nge s  t o t he  s ourc e  da t a ba s e  t ha t  
ha ve  be e n  re c orde d  in  t he  dat a ba s e  s e rve r log. You  c a n  define  t he  re p lic at ion  s e t t ings  t o c he ck t he  
t ra nsa ct ion  log on  t he  s ourc e  dat a ba s e  a t  re gu la r in t e rva ls . Any c ha nge s  found  in  t he  log wou ld  be  
a pp lie d  t o t he  t a rge t .  

You c an  c ont rol t he  t im ing of t he  re p lic a t ion , ide n t ify t he  c olum ns  t o be  re p lica t e d  and  a dd  s c rip t s  t o 
t ra nsform  dat a  du ring re p lic at ion . Sourc e  da t a bas e s  inc lude  Orac le , MySQL, Mic ros oft  SQL Se rve r, IBM Db2 
for i, IBM Db2 LUW. For c om ple t e  det a ils  on  ava ila b le  s ourc e  dat a ba s e s  a nd  t he  s e t up  p roc e s s , c he c k t he  
Synit i Replicate User Guide available f rom t he Management  Cent er Help menu or t he Synit i Replicate Setup 
Guide, available for download in the Help Cent er. 
Source t ables loaded int o a BigQuery connect ion are associat ed wit h an exist ing BigQuery dat aset  t o indicat e 
t he locat ion where t he dat a will  be loaded. The table def init ion for t he BigQuery t arget  is a virt ual izat ion of  
t he data loaded t o t he target  and does not  correspond t o exist ing physical object s. The t ables displayed in 
Synit i Replicat e show columns t hat  match t he columns f rom t he source table (t o facil it at e t he def init ion of  
mappings, expressions, script ing etc.), but  t he actual target  table on BigQuery wil l  have a sl ight ly dif ferent  
schema, including some metadata tables (Transact ion ID, Transact ion Timestamp, User Id, Operat ion Type) 
and t wo subset s of  record images (Before and Af t er) t o show t he complet e image of  the record. 
Dat a is loaded t o BigQuery in append mode. This means t hat  UPDATEs and DELETEs as well  as INSERTs wil l  
act ually insert  new records. Each record is f lagged wit h t he proper operat ion t ype and f il led with the proper 
record image values. 

Basic Conf igurat ion St eps 
Use Synit i Replicat e Management  Cent er t o: 
● Creat e source connect ions t o RDBMS t ables 
● Creat e BigQuery t arget s  
● Map RDBMS sources t o BigQuery t arget s 
● Enable replicat ion 
Subsequent  dat a management  on t he BigQuery side depends upon your applicat ion needs.  

Requirement s for BigQuery Target s 
Google cl ient  l ibrary t o access t he BigQuery API 
1. Download t he Google.Cloud.BigQuery.V2 (version 3.1.0) nuget  package f rom:  

ht t ps:/ / www.nuget .org/ packages/ Google.Cloud.BigQuery.V2/  

https://support.syniti.com/hc/en-us/
https://www.nuget.org/packages/Google.Cloud.BigQuery.V2/
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2. Copy t he  a s s e m blie s  t o t he  Syn it i Dat a  Re p lic at ion  Plugins / BigQue ry folde r. Se e  be low for t he  lis t  of file s  
● Google.Api.Gax.dll 
● Google.Api.Gax.Rest.dll 
● Google.Apis.Auth.dll 
● Google.Apis.Auth.PlatformServices.dll 
● Google.Apis.Bigquery.v2.dll 
● Google.Apis.Core.dll 
● Google.Apis.dll 
● Google.Apis.PlatformServices.dll 
● Google.Cloud.BigQuery.V2.dll 
● Microsoft.Bcl.AsyncInterfaces.dll 
● Microsoft.Extensions.DependencyInjection.Abstractions.dll 
● Newtonsoft.Json.dll 
● System.Runtime.CompilerServices.Unsafe.dll 
● System.Threading.Tasks.Extensions.dll 
● System.ValueTuple.dll 

AVROگ  Da t a  Se ria liza t ion  
Opt iona l –  on ly ne e de d  if u s ing AVRO s e ria liza t ion . 
1. Downloa d  t he  Apac he .Avro (ve rs ion  1.11.0 ) from : ht t ps :/ / www.nuget .org/ pa c ka ge s / Apac he .Avro/  

● Confluent.SchemaRegistry (ver. 1.9.3) 
● Confluent.SchemaRegistry.Serdes.Avro (ver. 1.9.3) 
● Newtonsoft.Json (ver. 13.0.1) 

2. Copy t he  a s s e m blie s  t o t he  Syn it i Re p lic at e  Plugins / AvroSe ria lize r folde r. Se e  be low for t he  lis t  of file s . 
● Avro.dll 
● Confluent.Kafka.dll 
● Confluent.SchemaRegistry.dll 
● Confluent.SchemaRegistry.Serdes.Avro.dll 
● Newtonsoft.Json.dll 
● System.Buffers.dll 
● System.CodeDom.dll 
● System.Memory.dll 
● System.Numerics.Vectors.dll 
● System.Runtime.CompilerServices.Unsafe.dll 

Re plica t ing Da t a  from  a  Re la t iona l Da t abas e  t o  BigQue ry 
● Ma ke  s u re  you  have  da t a ba s e  c onnec t ions  via  a  .NET da t a  p rovide r t o t he  support e d  da t a ba s e s  for 

s ourc e  dat a ba s e  t a b le s . 

● St a rt  Syn it i Re p lic at e  Mana ge m e nt  Ce nt e r. 
Syn it i Re plica t e  p rovide s  a  de fa u lt  dat a ba s e  (Mic ros oft  SQL Se rve r CE) for your m e t a dat a , a ll t he  
in form at ion  t hat  Syn it i Re p lic at e  ne e ds  t o s t ore  abou t  your re p lic at ion  s e t up . 

https://www.nuget.org/packages/Confluent.Apache.Avro/
https://support.syniti.com/hc/en-us/articles/5726157638807-Syniti-Data-Replication-and-DBMoto-Supported-NET-Providers
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Cre a t e  a  Source  Conne c t ion 
1. In t he Metadata Explorer, expand t he met adata node t o view t he Sources and Target s nodes. 

2. Select  t he Sources node. 

3. From t he right  mouse but t on menu, choose Add New  Connect ion. 
 

 
  

4. In t he Add Source Connect ion Wizard, fol low st eps t o add a connect ion st ring and t est  t he connect ion 
t o t he dat abase. 
Check t he Support ed Provider List  in t he Help Cent er before ent ering a value in t he Assembly f ield. 
 

https://support.syniti.com/hc/en-us/articles/5726157638807-DBMoto-Supported-NET-Providers
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5. In t he Select  Tables screen, choose t he tables that  you plan t o replicat e. 

6. In t he Act ions screen, check t he opt ion Launch the Enable Transact ional  Set up Wizard. 
 

 
 

7. Complet e t he wizard.  

Enable Transact ional Replicat ion 
This sect ion assumes you are planning t o replicate dat a t o a BigQuery t arget  using mirroring (rat her t han 
Ref resh) f rom a relat ional dat abase. For Ref resh replicat ions, you do not  need t o complet e the Enable 
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Tra ns ac t iona l Re p lic at ion  wiza rd . If you  ha ve  c hec ke d  t he  Sourc e  Connec t ion  wiza rd  opt ion  t o la unc h  t he  
Ena b le  Tra nsac t iona l Re p lic at ion  wiza rd , follow t he  s t e ps  be low. To ope n  t he  wiza rd  from  t he  Mana ge m e nt  
Ce n t e r, choos e  t he  c onnec t ion  in  t he  Met a dat a  Exp lore r, t he n  righ t - c lick t o choos e  Tra ns ac t iona l Se t up  > 
Ena b le ... 
In t he Enable Transact ional  Repl icat ion w izard: 
8. Se le ct  t he  t ype  of t ra nsa ct iona l re p lica t ion  t o use . The  op t ions  de pe nd  on  t he  s ourc e  dat a ba s e  a nd  c a n  

inc lude  log re a de r, log s e rve r a ge nt , t rigge rs , p lus  log re a de r API (for IBM Db2 for i on ly). Chec k t he  he lp  
for m ore  in form at ion  on  t he  be s t  opt ion . 
 

 
 

9. Click Next  t o  e nt e r t he  log s e t t ings . The  fie lds  a nd  a ppropria t e  va lue s  de pe nd  on  t he  da t a ba s e  and  log 
t ype . You  c a n  ob t a in  a  s e t up  gu ide  for a  s pe c ific  re la t iona l dat a ba s e  by m a king a  re que s t  in  t he  He lp  
Ce n t e r. 

10. Click Next  t o  ve rify your s e t t ings  a ga ins t  t he  s ourc e  c onne ct ion  t o t he  da t a ba s e . If any inform at ion is  
m is s ing, you  will not  be  a b le  t o p roc e e d . 

11. In  t he  Act ions  sc re e n , c hec k t he  op t ion  t o la unc h t he  Add Target  Connect ion w izard. 

12. Click Next  t o  re vie w your c ha nge s . 

13. Click Finish t o  c om plet e  t he  wiza rd .  

The  s ourc e  c onne ct ion  is  now s e t  up  for t rans ac t iona l re p lica t ions . 

Se t  Up  Ta rge t  Conne c t ion  t o  BigQu e ry 
This  s e c t ion  a s sum e s  you  ha ve  c hec ke d  t he  Enable Transact ional  Repl icat ion w izard op t ion  t o la unc h  t he  
Add  Ta rge t  Connec t ion  wiza rd . If not , t o ope n  t he  wiza rd  from  t he  Ma na gem e nt  Cen t e r, c hoos e  Target s in  
t he  Me t a dat a  Exp lore r, t he n  righ t - c lick t o c hoos e Add New  Connect ion... 
 

https://support.syniti.com/hc/en-us/
https://support.syniti.com/hc/en-us/
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14. In t he Target  Connect ion Wizard Provider f ield, select  t he Google BigQuery opt ion.  
 

 
  

15. Click Next  t o display t he Set  connect ion st r ing screen. 
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16. Se t  value s  for t he  following fie lds : 
 

Project  ID The ID of  t he BigQuery project  under which you want  t o upload dat a. 

Service Account  Key Pat h t o the local service account  key f ile. 

Out put  folder Local folder where t o creat e t he t emporary f iles before loading t hem 
t o BigQuery. 

Serial izat ion The t ype of  serial izat ion used t o send data t o BigQuery. Opt ions 
available are:  

● CSV (Com m a  Se pa rat e d  Va lue s) 
● J SON 
● AVRO (Typ ic a lly rec om m e nde d  for pe rform anc e  and  t o 

m a in t a in  a nd  s upport  c om pa t ib ilit y wit h  d iffe re n t  ve rs ions  of 
s c he m a s .) 

 

17. Click Next  t o  d is p lay t he  Sele ct  Ta b le s  s c re en . 
At  t h is  poin t , t he re  is  no t e xt  ou t pu t  s t ruct u re  ava ila b le  t o d is p la y. You  c a n  a dd  t he  in form at ion  aft e r 
c om plet ing t he  Ta rge t  Connec t ion  wiza rd . 
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18. Click Next  t o display t he Summary page. 

19. Click Finish t o complet e t he wizard. 

Add Table Informat ion t o t he Target  Connect ion 
The t arget  connect ion is displayed in t he Met adata Explorer, but  you st il l  need t o add t he f ile represent at ion 
for source t able dat a so t hat  when you creat e replicat ions below, you can specify a source table and t arget  
“ f ile.”  
20. In t he Metadata Explorer, expand t he source connect ion you creat ed above. 

21. Select  and drag a source table t o the t arget  f ile connect ion. 

22. The Creat e Target  Table wizard is displayed. 
Although you are not  act ually creat ing t ables, you can use t his wizard t o creat e a represent at ion of  t he 
f ile data. 

23. In t he Source Connect ion screen, you should see t he source t able you select ed above. 

24. Click Next  t o display t he Target  Connect ion screen. 

25. Verif y that  t he screen displays t he correct  t arget  connect ion name, and t able name. 

26. Click Next  t o review t he t able st ructure. 
At  this point , you can modify data t ypes, null  values and so on, if  you want  t o modify t he dat a 
event ually sent  t o a f ile. 

27. Click Next  t o display t he SQL Script  screen.  
The cont ent s of  t his screen are inact ive because t here is no edit able SQL script  t o creat e a table. 
Inst ead, Synit i Replicat e out put s the t able informat ion t o a f ile. 

28. Click Next  t o display t he Summary screen. 

29. Click Finish t o creat e t he table representat ion in t he Metadat a Explorer. 

30. Click Yes t o add the t able name t o t he target  connect ion ent ry in t he Met adat a Explorer 

31. Repeat  st eps 2 t hrough 11 for each source t able that  you want  t o replicat e t o a f ile. 
At  the end of  t his process, you should have a l ist  of  t able represent at ions under the Files target  connect ion 
in t he Metadat a Explorer. 

Def ine t he Replicat ion 
This sect ion assumes you have checked t he Creat e Replicat ion wizard opt ion t o launch t he Creat e 
Replicat ion wizard. If  not , t o open t he wizard f rom t he Management  Cent er, choose t he table you want  t o 
replicat e in t he Met adat a Explorer, t hen right - cl ick t o choose Repl icat ion > Creat e New  Repl icat ion... 
32. In t he Def ine Repl icat ion Type screen, t ype a name t o ident ify the replicat ion. 

33. Opt ionally provide a descript ion of  the replicat ion. 

34. In t he Replicat ion Mode area, choose Cont inuous Mirror ing. 
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35. Click Next  t o go t o the Select  Source Connect ion screen. 
 

 
  

36. Choose t he source name f rom t he drop- down l ist  t hat  includes al l  t he source connect ions you have 
creat ed in Synit i Replicat e. 

37. Choose t he t able that  you want  t o replicat e f rom t he drop- down l ist . 

38. If  you want  more informat ion about  the t able before proceeding, cl ick Open Table.... 

39. Click Next  t o go t o the Source Log Info screen. 
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The  firs t  t wo fie lds  on  t h is  s c re e n  de pe nd  on  t he  s ourc e  da t a ba s e  you  a re  us ing. In  t h is  e xp la na t ion , we  
a s s um e  you  a re  us ing IBM Db2 for i (iSe rie s  or AS/ 400). Chec k t he  he lp  for t he  Re p lic at ion  Wiza rd  for 
de t a ils  on  t he  ot he r dat a ba s e s . 
 
The  J ourna l fie ld  is  a ut om at ic a lly fille d  in  by re t rie ving t he  in form at ion  from  Db2 for i. The  Re c e iver fie ld  
will be  a u t om at ica lly fille d  in  aft e r s e t t ing t he  Tra ns ac t ion  ID. You  do not  ne e d  t o m od ify t he s e  fie lds . 
Howe ve r, if t he  lib ra ry t hat  you  ha ve  s pec ifie d  a s  a  s ourc e  is  not  jou rna le d , you  will ne e d  t o a s k your 
s ys t e m  a dm in is t ra t or t o jou rnal t he  lib ra ry. 

40. In t he Transact ion ID f ield, cl ick Read t o open t he Read Point  dialog. 

41. Choose eit her the current  t ransact ion or a t ransact ion ID based on a t ime and dat e. 

42. Click OK t o add t he value t o the Source Log Info screen. 

43. Set  t he value of  t he Read Int erval  f ield t o t he f requency wit h which you want  Synit i Replicat e t o check 
t he t ransact ion log for new event s t o mirror. 

44. Click Next  t o go t o the Select  Target  Connect ion screen. 

45. Choose t he t arget  connect ion for BigQuery f rom the drop- down l ist  t hat  includes all  t he target  
connect ions you have creat ed in Synit i Replicat e. 

46. Choose t he dat a set  you want  t o replicat e f rom the drop- down l ist . 
If  t he drop- down l ist  is empty, exit  t he wizard and add or creat e a t arget  dat a set . 

47. Click Next  t o go t o the Set  Mapping Info screen. 
Source columns and target  dat a wit h t he same name are aut omat ically mapped.   

48. Set  a start  t ime for t he replicat ion. The St art  Time f ield indicat es t he t ime at  which t he Replicat ion 
Agent  wil l  begin considering t he replicat ion for execut ion. 
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49. Check t he opt ion t o Execut e Init ial  Ref resh.  
A full  repl icat ion will  be performed f rom t he source t able t o t he dat a f ile, prior t o start ing the mirroring 
process where only increment al changes wil l  be replicat ed.  

50. Go t o t he Mirroring Schedule tab. 

51. Select  how you want  t o run t he replicat ion: 

● Run  Cont inuous ly: t he  t ra ns ac t ion  log will be  c hec ke d  for c hange s  t o t he  t a b le  us ing t he  fre quency 
t hat  you  s pec ifie d  on  t he  Se t  Log In fo t a b . Any c ha nge s  will be  re p lic at e d  t o t he  t a rget  t a b le . 

● Sc he dule  In t e rrup t ions : t he  re p lica t ion  p roc e s s  will run  a s  a bove , e xc e p t  for int e rrupt ions  s pe c ifie d  
whe n  you  c lick t he  Sc he dule  bu t t on  in  t he  Sc he du le r d ia log. 

52.  Ma ke  s u re  t he  Enable Repl icat ion op t ion  is  che cke d . Th is  is  re qu ire d  for t he  re p lic at ion  t o run . 

53. Click Next  t o  go t o t he  Summary s c re e n . 

54. Click Finish t o  c om plet e  t he  wiza rd . 

Run  t he  Re p lic a t ion  
If you  ins t a lle d  t he  Re p lica t ion  Age n t  a s  a  s e rvic e  du ring s e t up , you  jus t  ne e d  t o s t a rt  t he  s e rvic e  us ing t he  

Se rvic e  Monit or p rogra m   in  t he  Windows  Not ifica t ion  Are a . 
 

 
 
The  re p lic a t ion  t ha t  you  ha ve  sc he dule d  s hou ld  s t a rt  a t  t he  s pe c ifie d  t im e . Us e  t he  Re p lica t ion  Monit or t a b  
in  t he  Ma na ge m e nt  Ce nt e r t o t ra ck t he  p rogre s s  of t he  re p lic at ion . 
If you  wou ld  like  t o in s t a ll t he  Re p lic at ion  Age nt  a s  a  s e rvic e : 
● From  t he  Windows  De skt op  St art  m e nu , choos e  Synit i Dat a Repl icat ion, t he n  Service Inst al ler . 
● Ma na ge  t he  s e rvic e  from  Se rvic e  Monit or p rogram  (loca t e d  in  t he  Syn it i Re p lic at e  in s t a ll folde r or on  t he  

Windows  St art  > Programs > St art up m e nu). 
● Us e  t he  Re p lic at ion  Monit or t a b  in  t he  Ma na ge m ent  Ce nt e r t o t ra ck t he  p rogre s s  of t he  re p lica t ion . 

To run  t he  Re p lica t ion  Age n t  int e rac t ive ly: 
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● In  t he  Windows  Not ifica t ion  Are a , s e lec t   t he  Se rvic e  Monit or ic on . 
● From t he right  mouse but t on menu, choose Repl icat ion Agent , t hen St art  t hen Appl icat ion. 

The replicat ion t hat  you have scheduled should st art  at  t he specif ied t ime. 
● Use t he Replicat ion Monit or tab in t he Management  Cent er t o t rack t he progress of  t he replicat ion. 
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J SON/ AVRO File  St ruc t ure  
If the target data has been serialized using JSON or AVRO, the files are named with either a.ref or a .mir 
extension. For JSON format, output is a text file; for AVRO, the file is in binary format. Both follow the 
structure shown below. 

Column Value 

1 Transact ion ID  

2 Timest amp of  t ransact ion 

3 User, if  provided by t he dat abase 

4 Table name 

5 Operat ion code – one of  I (Insert ), U (Updat e) or D (Delet e) 

AFTER 

6 … All columns f rom t he database t able with t he af ter image of  t he record 

BEFORE 

6 All  columns f rom t he database t able with t he before image of  t he record 

 

Flat  File St ruct ure 
Dat a f iles replicat ed t o BigQuery using mirroring wit h CSV serial izat ion have t he following st ruct ure. Files 
have a .mir ext ension when used for mirroring and a .ref  ext ension when used for snapshot , or refresh 
replicat ions.  

Column Value 

1 Sequence number 

2 Timest amp of  t ransact ion 

3 User, if  provided by t he dat abase 

4 Table name 

5 Operat ion code – one of  I (Insert ), U (Updat e) or D (Delet e) 

6 Previous primary key value for the database column. This is used for updat e operat ions t o 
ident ify t he correct  record 

7 Next  primary key value. This is used for updat e operat ions t o ident ify t he correct  record in 
cases where t he primary key is changed during t he updat e operat ion 

8 Dat abase column value 
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Example File 
Exa m ple  file nam e : corp_20150115T161123155064_1.mir 

10,2015-01-22 15:32:39.000000,,"glb","I",,2,"test insert" 
11,2015-01-22 15:32:40.000000,," glb ","D",10,, 
12,2015-01-22 15:32:42.000000,," glb ","U",104,104,"my updated" 
13,2015-01-22 15:32:44.000000,," glb ","U",1,12,"sd" 
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