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This logic manual provides some measure of detail about the
internals of SQL/Data System (SAL/DS). It is intended for
rersons involved in determining programming problenms,
especially to determine whether there is a user or IBM
programning problem., Further, if it is aa2termined that
there is an IEM problem, this manual, along with Volume 1
fand Volume 3 foxr VS5E users with the Extract Facilityl,
helps teo provide (a) the information needed to determine
where the problem lies or (b) sufficient information to
assist IBM personnel in locating the problem and providing
the necessary program modification.

DRGANIZATION OF THIS MANUAL

This manual contains three sections:

@ "Section b: Data Areas'" describes the major SGQL/DS
control blocks and includes a control block
interconnection diagram.

¢ "Section 6: Diagnostic Aids' containz a nunber of
additional aids useful in diagnesing problems. It
includes; but is not restricted to, information on the
following:
® Storage layout after initialization
9 How to find the modules antomatic area
© A list of DOBSS OP codes and their meanings
o A table of SQL code -~ RDS code pairs and the detecting

modulns followed by a table of modules and the code
pairs that each module detects

o A list of DBSS return codes and their meanings

© A list of all the SAL/0S messages with the issuing

modules folloued by a list of modules with the messages

they cause to be issued

Licensed Material - Property of IBM

@ A list of SQL/DS reason codes and thelr meanings

0 A section on DBS Utility processing of output records
© Sections on tracing

0 A data-areas-to-module cross-reference llst

@ A module-to-module cross-refexence list.

© "Appendixes" contains tuwo appendixes:

Appendix A is & glossary of abbreviatlons and acronyms
used in this manual.

Appendix B is a dictionary of equivalent terms. It lists
the terms used in this manual that hkave other names.
Generally, these other names are those found in the code
prolegs and comments. However; on occasion you may ¥ind
more than one name used for the same item in +bis manual.

USYHG THIS MANUAL

This manual is designed to ke used with Yolume 1 {(LYZ24-5216)
and, for V3E users with the Extract Facility, Volume 3
(LYZ4-5222). Voluma 1 contains a high-level set of diaorans
for SQL/0Ss a method of operations section showing much of
the control fiow for the various components and FTunctions, a
section containing brief descriptions of each of the
modules, and a directory section.

You may find it convenient and useful to have hoth (oxr all
three for Extract users) volumes of the logic manual
available and open, side-by-side for easy access to
information pertinent to your current task.
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SECTION 5: DATA AREAS

This section contains layouts and descriptions of many of
the SQL/DS data areas. It also has some introductory
diagrams on interconnection and overview,
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HAJOR CONTROL BLOCKS

- INTERCONNECTION DIAGRAM

Al1 offsets are given in hexadecimal.

14

2

DS2MODE
DS2MODE (yhase name ARICMOD)
 DS2CVT
1 nsacvT YRSSCVT YTABLEL
J_ RDCVT STACK
10 [§ YRSSCVT — 4 0C |4 DSC/DBSS 0C |t STACK 4
patch module
14 |t RDCVT 10 [§ YRSSCVT
0C [t RDS Fetch Mod. 106 |1+ DS2CVT
18 |t DSCAREA chain 14 |§ DSCAREA
10 |1 DS2CVT 14 |4 RDCVT
1C |t DCE chain — 18 |t DCE
14 |t YRSSCVT 18 |1 YTABLEL
20 [t Curxent DCE chain iC [t RDAREA
18 | RDAREA chain YTABLEL
20 |t YTABLEX 20 |t Next >
Prototyre YTABLE1L
l DCE 48 [+ TPMAP
DSCAREA Entry
3 48 |t TPUHAP
Entry
10 |t DSacvTY
10 |t DS2CVT RDAREA
14 |1 DSCAREA 3
14 |1 DCE TPMAP
18 [+ YTABLE}L STACK
18 |t YTABLEI] 0C |1 STACK 3 0 STATE
1C |1 RDAREA
1C (1 RDAREA 10 |t RDCVT
20 |} Next DCE -
20 |1 Next DSCAREA — 14 (4 DSCAREA 0oC userid
RDAREA
18 ¢ DCE / /
/ /
1C |+ YTABLE!]
l DCE I DSCAREA 0 STATE
20 ¢ MNext RDAREA —
/ /

5QL/Data System Logic, VYolume 2
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SQL/DS AGENT STRUCTURE INTERCOMMECTIONS

Ready/Fecovary
Agent (MUY
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/N IN———— == I\~ 1 N——— prm—— I\~ 1
ANLLALLNNNNY [\\\\\\\\\\\\ ] I !\\\\\\\\\\\\\! | |
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In—1 N—— N —] b IN— !
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¢ \ — N — \ € —
\ \ \N | | \ g__j |
3 \ 5 NN [ AN \ f [
S PR P ¢ < £ € -/ i
ASSSNNANENRRNEY ]\\\\\ NN I | ANV ANSNNEN l i
_— \ AN \ SN | |\ X |
- DSCAREA ‘5 |DSCAREA +————3 [DSCAREA - 3| DSCAREA |———3| DSCAREA - / |
{(PROTO) \ — |\ —l ) — [N — —
- \ NN \ NN | ! | N |
ASSNNN ANNNNNNNN SAONAN AN | | ASNNNNNANNNNNN | !
RSN AN RN NN NANAN NN | | SN NN AN | |
I \{——— — NN \ . AN | | | ]
HsG NV F1c T ANNNNN N OMSGE [N\ | | wse | | |
{FRO) \ ASSNNN \ ASSN i i ! |
—_— \ ASNNNN \ ANNN | I | |
AANRRLNNAN NN ASSNRRNNECENNN | | ASSSNNNENNNENNY | |
¢ E z B VA |
I—] ENSSNRNANNNNNNNY NN ASNNNN | | ASSSNNANNNNNNY | !
YRSSCYT ~— IS SNNNNANNNNNSN ASSNNRNARRNNN I | ASSSSVASSNNNNY i |
(DBSSCYT} = \ | | A ! |
——3 |YTABLEL 3 | YTABLEL ——— 3 | YTABLE] +———|YTABLEL 3| YTABLEL { / /=3 |YTADBLEL |
(FROTQ) {DBSS AREA)|¢— | —] e I
! \ ! ] | A |
[ AASSNRNANENNNNN ASSNNNANNNNNN | | SN ANNNNNNN |
——— S\ ANNN N— ASN | — | \ — \\\ |
STACK \\[_Q;ACK ASSN N osTack [NN] )| sTAcK | N|OSTACK |N\N |
N AN \ RSN ! 1 \ RSN |
N\ ASSN \ ASN | | \ == ANSN |
ANUNRNRNNN ALY ASSSSNNRNNNNN | ! SULANANNNANY |
3 € 3 74 /
AN ANNRSRRNN ASSRNRNNNNNNN | | ASNNNENNNRNNNN |
1 = AN NNNN NSNS SANTLLNNNNN | | N\ |
ROCVT AN NNNRNNN ASSNNNNENNNNN || RDAREA |&—— RDAREA |¢ i
> 3 — - /S |
\\\\\\\\\\\\\\| |\\\\\\\\\\\\ I ! I : N | |
{ J | ASSNSNARENNNNN { |
| | \ —\\\ | 4 |
[ STACK | N[ OSTACK [N\ | STACK |
| | \ ANNN | |
| | \ SAN | |
[ | ASSERRNNNNNNNN i |
4 4
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UM _CROSS-MACHINE COMMUNICATION DATA AREAS

DS2CVT
* indicates offset in hexadecimal
3CH*
®
i
VMH l DSCAREA
0Cx* 64
L] L]
(DCE) 1 VMQs | vMcBLOCKS
7C* 30% | 3G*
Lo ® ® 4!
I:—)
/ / /
/ / /
111
L
» L r | F—
—t® ® °® Ly
—13 T rd
—t @ ® [ ]
L1y r >
’_.. ® ®
Y T >
® ®

4 SQL/Data System Logic, Volume 2
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MAJOR CONTROL BLOCK OVERVIEM

Offsets are in hexadecimal.

0 8 c 10 14 18 1C 20 2%
DCE length |DCE DCE |1 DS2CVYT |t DSCAREA |1 YTABLEIl |t RDAREA |1 NEXT
flags|indx DCE
p—--HDR WKG 5TG PO0L--4
7/
DSCAREA length |Flags & 1 DS2CVT |t DCE t+ YTABLEL |t RDAREA |1 NEXT FQELP |HDRADDR |WSGLEH
Tracking DSCAREA
Byte 28 30 34
7/
r——-HDR WKG STG POOL--q
s
OSCAREAP| length |Flags & t DS2CVT ] TYTABLELIP| O 0 FQELP |HODRADDR |WSGLEN
Tracking
Byte 28 30 34
/7
/7
DS2CVY length |Flags & {+ YRSSCVT|¢ RDCVTY i DSCAREA|fDCE CHM.|? current
indicator DCE
s
/7
RDAREA length |} STACK t RDCVT t DSCAREA |t OCE T YTABLEL|T MEXT
(ROAREA) ROAREA
7/
7/ /
RDCVYT length |t ROS t DS2CVvT 1 YRSSCVT |t RODAREA
Patch Area CHAIN
/ /
/7
YRSSCVT length |¢ DBSS { Ds2CvT 1+ RDCVT 1 YTABLE1l |{YTABLELP|Length of | YTABLEIL
Patch Area CHAIN YTABLELP OF AGT
/7
2o
YTABLEL length |4 STACK ¥ YRSSCVYT|t DSCAREA |t DCE 1 RDAREA |t NEXT + IORB (CCB) (VSE)
(YTABLEL) YTABLEL |+ I/0 ECB (VM)
/7
/S
YTABLELP| length |t STACK t YRSS5CVT|t DSCAREAP|{DCE POOL 1] 0  IORB (CCB}Y (VSE)
(YTABLELP) { I/0 ECB (Vi)
/7

Licensed Material

- Property of

IBM
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SQL/DS ASYNCHRONOUS I-/0 COMTROL BLOCKS - VM

YTABLEL YRSSCVT
YTLVMCBU | YT 1BUPTR YRSVMCBD | YRSBDPTR YRSVMAVP YRSVHGBP
o ® L] ® L ] .
] | i
T Ty -1
/ B-BISK \ lVMCBLOCK (Device} VMR
l VMCBLOCK (User Agent) \ /
N\ / B—DISK3* B--DISK#* * denotes
B-DISK# 5l2|512|512 Directory
B B | B file
\
\ /
VMVMCBUP (VMCBLOCK - User Agent) VMVYMCBOP (VMCBLOCK — Device}
DBEXTENT (1)} e  DREXTENT (1} e DBEXTENT (1)
DBEXTENT (2) e el —+t@ DBEXTENT (2) —te DBEXTENT (2}
————+L0G1 EXTENT(n-1) — == 1 —+42L0G1 EXTENT(n-1)} LOGl EXTENT(n-1)e®
{—"°L062 EXTENT {(n) —|-|—|— ——ﬁ°LOGZ EXTENT (n} LOG2 EXTENT (n) ©
L SN L
VMCBLOCK VMCBLOCK VMCBLOCK VMCBLOCK VMR (DBEXTENTL)
(Device) (Device) BDISK—-1 (Device) DISK-2 (Device)ll...
LOG1 EXTENT LOG2 EXTENT DBEXTENT1 DBEXTENT?2 >
VM@ (DBEXTENT2)
= Ly > I—) .
VMCBLOCK VIMCBLOCK VMCBLOCK VHCBLOCK e . J
(Agent) {Agent) DISK-1 (Agent) DISK-2 (Agent) . L
LOGL EXTENT LOG2 EXTENT DBEXTENTI DBEXTENT2 !
VM@ LOGl EXTENT
/ N\ / \ / \ / N\ G—]
\ / N\ / \ / \ / e VM@ LOG2 EXTENT
\ / \ / \ / \ /
4K 14K [aK 4K | 4K | 4K 4K [4K 4K 4K 4K 14K
\ / \ / i\ / \ /
\ / N\ / \ / \ /
\ / N\ SN /
LOG6 DISK (EXTENT) DATA DISK (D-DISK DBEXTENT)

SQL/Data System Logic, Volume 2 Licensed Material - Property of IBM



SOL/DS ASYNCHRONOUS Iv0 CONTROL BLOCKS - VSE

YTABLEL YRSSCNT
YVSAMRP | VSANRFPLE YWSAMPTR | YSAMACBB | YRSVEXLP
o ® ® ® “
1
/ B-DISK»® N\ LACB EXIT LIST
RPL \ /
N 7 B-DISK* ADDR (ARIYISQ)
B-DISK* ble|51z|b1z2
B B B
\
\ /

VSAMRPLD IRFL] - VSAMACBD [ACB}

DBEXTENT (1) A ¢ DBEXTENT (1)

DBEXTENT (21} o ° ENT (2)
3] & | OBEXTVEN

o °

B

.

PLOGL EXTEMT(n=11} —— = |—|—|—°L0Gl EXTENT(n-1

)

[:»‘LDGZ EXTENT (n} —i—|—|——|—1*L0G2 EXTENT (n)

et

ACB ACB ACB DISK-1
LOGL EXTENT L0G2 EXTEMT DBEXTENTL

ACB OIBK-2
DBEXTENTZ

RPL RPL RPL  DISK-1 RPL  DISK-2
L0G2 EXTENT LOG2 EXTENT DBEXTENTI DBEXTENT2
/ \ / \ / \ / \
\ / \L / \ % \ /
N\ / / N / Y 7
4K 14K | 4K 4K 4K | aK 4K | 4K | 4k i | 41| aK
\ / S / N\ / N /
N\ / 5 / N / \ /
\ / \ 2%

LOG DISK (EXTEHWT)

Licensed Material - Property of IBM
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AUT (AUTHORIZATION PARAMETER LIST)

The AUT is pointed to by field PAUTHPTR of the PREP Control

Block (PREPDSCB).
by RDS authorization functions.

Dec(Hex) AUT

AUT is the authorization structure used

0 (0) AUTCLPTR = ¢ list of columns AUTGRNTR - Grantor (one who is
granting privilege)
8 (8) AUTGRNTR (continued) AUTGRNTE - Grantee (one to whon
privilege is being granted)
16(10) AUTGRNTE (continued) AUTGTETY| AUTSCRTR - Source
1 creatoxr (8 bytes)
24(18) AUTSCRTR (continued) AUTSTNAM — Source name
(18 bhytes)
32(20)
40(28) AUTTCRTR
48(30) — Target creator (8 bytes) AUTTTNAM
56(38) — Target name (18 bytes)
64(40)
72(48) AUTPASS — Password (8 bytes) for special privileges
80(50) AUTRUN 2 | AUTUSER 3 AUTTAB 4
88(58)

. AUTTAB (continued)

8 SQL/Data System Logics; Volume 2

Grantee type:
'P' = progranm
't = user

'Y' = RUNAUTH is granted.

'G' = RUNAUTH is granted with GRANT
option.

! ' = Field not used.

Four single-character fields:

1. DBAAUTH 2. RESOURCEAUTH

3. CONNECTAUTH 4. SCHEDULEAUTH
'Y" if the privilege is granted,
' ' if the field is not used.

Six single-charactexr fields for

each of the privileges to be granted

in the order:
1. SELECTAUTH 2. INSERTAUTH
3. UPDATEAUTH 4. DELETEAUTH
5. EXPANDAUTH 6. INDEXAUTH

'Y Privilege is granted.

'G' Privilege is granted with

GRANT option

Field not used.

nwou

Licensed Material - Property of
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AUX LENGTH ROW (FIRST ROW OF AN AUX)

The first row in an access module is known as the access
module length row. The format of this row is:

® For an access module not created via CREATE PROGRAM, the
row consists of one varying-character column; two bytes
longs which contains the number of sections in the access

mnodule.

® Foxy an access module created via CREATE PROGRAM, the Tirst
row consists of one varying-character column, tuelve bytes
long, in the following format:

AUXLNRONW

0 (0) JALR®SECT - Numbex |ALRFLAGS |Resv'd ALRLTID - TID of the
1

of sections in
the access nodule

last 3QL statement
row in the access
module 7(7)

8 (8) ALRSTID — TID of last
SLT vouw

Liee)

1 ALRFLGS — Flags giving information about the access module:

ALRDESC

ALRMODFY . l1.. ....
o XX XXX

DESCRIBEs are permitted for queries
in this access module.

AUX may be modified.

Reserved.

Licensed Material - Froperty of IBN
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AUX SLT (ACCESS MODULE SECTIONM LOCATION TABLE)

The section location table contains information about each
section within an access module.

PREP AUX SLT (PSLT)

This form of the SLT is used by the RDS Executives to keep

track of the sections that are dynamically being added or

dropped from an AUX. The three times in which this may

happen are during:

1, The PREP process (PREP INIT CALL; SQL CALL, FINISH CALL)

2. The CREATE PROGRAM process (CREATE PGM, Extended PREPARE,
COMMIT)

3. The AUX UPDATE process (DROP statement or Extended
PREPARE, COMMIT}

At the conclusion of 1 and 2, the PSLT entries are inserted
into the AUX with at most 10 PSLT entries per row. At

SQL/Data System Logic, Volume 2

conclusion of 3, the updated PSLT is updated in the AUX,
and, if necessary; it may have additional rows inserted.

During (2) and (3), AUX sections may be executed because the
sections are accessible in storxage and their addresses are
saved in PSLTLOCP of each PSLT entry.

The follouing PSLT pointers are in the PREP Control Block
(FREPDSCB):

RETSLTPT - PREP's current SLT entry

PPSLTPTR - Current SLT

FRSTSLTP - First SLT

Licensed Material - Property of IBM



ASLY

0 (0) |PSLTRENT — *

Reserved

PSLTNXTP — 1 next PSLT block in
chain

PSLTSECL — Space Yor L0 entries of the following format:

8 (&) PSLTCHAM —~ Cursor name (18 chavacters)

16010)

2G( 1875

PSL;UPDT PBL;SDEF

PSLTSSLN = Length|PSLTTYPE= Section
of 5S@L statement? type’

32(20) [PSLTSELN -

5 |PSLTFLGS|Resv'd
7

PSLTLOCP — t first block (Block 0)
for the section 4

40(28) [PSLTIVAR - ¢

input host variables or °

Mame List (MHLST) for

PSLTOVAR — t Name List (NLST) forxr
output host variables or

48(320)

Space for sections 2 - 10

PSLT Flags

Offset Field Hanme

Bits Heaninas

34022) PSLTFLGS
FSLTQUER
PSLTREUS

Yiie saws Thiz section is a query.

i [ This section may be reused hecause
its section and SQL statement rous
were deleted from the access module.

XX XXX Reserved.

1

> Header

! Humber of SLT entries {sections in

access module)

Flag hyte 1 - 'Y' if this section's
cursor is updateable; 'D' if deletable.
Necessary for WHERE UURRENT 0OF cursor
operations. Set by Optimizer.

Flag byte 2 = 'Y' or 'N' indicates
vhether a UECLARE CURSOR is associsted
with this section.

Filled in by STORE AUX (ARIXESX)

INTERPSECT, CLASSSECT., PARSEDSECT,

INDEFSECT, COMPILESECT,

Length of saction, Filled in by STORE

AUX (ARIXESX}).

See "PSLT Flags' on page 11.

This field is changed when the SLT entry

is stored in the data hase. The first SLT

entry contains the TID (row ID) of the
last row of the last stored AUX section.

For aother SLT entries, this field is not

used.

For access modules <reated using CREATE

PROGRAM with the MODIFY option, these

fields are used os:

PSLTIVAR - TID of the Tirst stored row
for that secticon.

PSLTOVAR - TID of the first SQL state-
ment xow for this section.



RUN-TIME AUX SLT (AUX)

This form of the SLT is used at run-time to execute an

access module.
medule entry in the AUX cache (PROGS).

Its location is established from its access

This form is a

vatered-doun version of the SLT as it is stored in the
access medule,

0 (0)

8 (8)

16010}

24018}

32(20)

AUX
Dec(Hex) ;————  Header ——

AUXH#NTRY - AUXGLFLG AUXSLT - 32767-hyte area for array
Number of 1 of 28-bhyte SLT entries (AUXENTRY)
SLT entries in the following fornat:

(sections in [ | b = = = = = - m e e m - - - - - - =
access module) AUXCURNM — Mame of cursor; if any,
associated with this section.
Could also he 'EXECUTE®, 'COMMIT'
or 'ROLLBACK'.
(18 bytes) |AUXUPDAT |Reserved
2

AUXTYPE — AUXSF LG AUXLOCPT — ¢ section of access
Section type. 4 5 module  —-m-—mem———ee

/ Space for SLT entries 2 - n. /

7/ 7/

4 5 = INTERPSECT, 10 = COMPILESECT,

15 = INDEFSECT, 25 = PARSEDSECT
5 AUXSFLG
AUXQUER 1... .... This section is a query.
AUXREUS .1.. .... This section has heen deleted or may he reused.

12 SQL/Data System logic, Volume 2

1 AUXGLFLG
AUXCRPG 1... .... This AUX created as
a result of a CREATE
PROGRAM.

AUXDESCR .l1.. .... DESCRIBEs are per-
mitted against this
AUX.,

AUXMODF  ..1. .... This AUX may be
modified (that is,
have sections
dropped or added).

2 'Y’ if this section's cursor is
updateable; 'D' if deletable.
Necessary for WHERE CURRENT OF cursor

operations.
--3[BLK 0 |----3IBLK 1 |-9 etc.
T T
| |
! !
Reloc Relec
Dir Dir

Licensed Material - Property of IBM



BASE AND AUXILIARY STRUCTURES

The BASE and auxiliary structures (KDOMAINS, DOMAINS, and
SARGS) are used by the Data Manipulation component of DBSS
in performing various row operations against SQL/DS tables.

The pointer to BASE, along with the opcode and return code
parameters, is passed to the DBSI (ARIYMOO) from RDS by
module ARIXEDB. The auxiliary structure DOMAINS is pointed
to by BASE field DPTR. Its array dimension is BASE field

NREQDOM. The auxiliary structure KDOMAINS is pointed to by
BASE field XPTR. 1Its array dimension is BASE field MNKEYDOM.
The auxiliary structure SARGS is pointed to by BASE field
3PTR. 1Its array dimension is BASE field NSARGS.

During DBSS execution, YTARLELl field YP points to BASE, and
BASE itself is copied into YTABLEYl substructura YBASE, The
follouing diagram shous the connection of the structures:

BASE KPTR DRTR SPTR
KDOMAINS - DOMAINS - S SARGS -~ —
{Nunbher of {Number of l {Number of '
entries = entries = | entries = ——
NKEYDOM in / / HREQDOM in / / NSARGS in / /
BASE) / / BASE) / / BASE) / /
(I —
| R

Licensed Material - Property of IEM
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B4

BASE

De

SE and Auxiliary Structures (continued)
clHex) BASE
0 SEGMENT - RID - Table ID TiOD ~ Row ID of the main row
DBSPACE nunbher of the main
of the main row
row
8 PSEGMENT - PRID -~ Table ID PTID — Row ID of the secondary
DBSPACE number of the rouw!
of the secondary row?

secondary roul

16(10) SCANID ~ Scan MKEYDOM — NREQDOM — NSARGS -
1D Nurber of Maximum field Number of
subnitted number for subnitted
KDOMAIMS requested/ SARGS entries
key-fields submnitted
DOMAINS fields
24(18) KPTR — Pointer to KDOMAINS DPTR — Pointexr to DOMAINS
32(20) SPTR — Pointer to SARGS LID — Link ID II0 — Index 1D
40(28) | Icomp? - HOLDIND®| QUALF® | RCODE - Return code
Comparison

operator using
index 'M', ‘'A',
|HAI’ IBO’
'‘MB', 'FI’

48(30) FEEDBACK - Feedhack Area

Motes:
! Tdentifies the T2 row on a CONNECT request. Identifies 3 Hold Indicator - 'H' is hold is requested.
the parent row on a GET NEXT request {for a link scanrl), an
OPEN SCAN request (for a line), and a GET PARENT ROW % Call Rualifier used in OPEN, NEXT, CONMECT, and INSERT.
request. @ 'R, 'I'y, 'C's 'P's 'F', *L' for OPEN of a table, index;,
link on a child, link on a parent, link on a first
2 M = Match B = Before child, or open on a list.
A = After MB = Match or Before °© *B', 'H'; 'A' for before, here, and after
MA = Match or After FI = First @ 'B'; 'A' are wused in CONNECT and INSERT

14

® 'H'; "A' are used in NEXT

sQL/Data System Logics Volume 2 Licensed Material - Property of IBM



BASE and Auxiliary Structures {continuad)

KDOMAINS

KDOMAINS describes the submitted key-fields. It is an array
of dimension NKEYDOM (in BASE}. Array entry fTormati:

DeciHex) KDOMAINS - Used to describe submitted key-fields

0 KDOMPTR - Pointer to submitted KDOMLTH - Length| FILLER - Padding
key-field of the for alignment
submitted key-
field
DOMAINS

DOMAINS identifies the fields to be retrieved or submitted.
DOMAINS is pointed teo by DPTR in the BASE structure. It is
an array of dimension HNREQOOM (in BASE). Array entry
format;

DeclHex) DOMAINS

i FLDPTR - Pointer %o field IDAREA FACLTH - Length
of the stored/
submitted
field

FREQLTH?

Notes:

} FREQLTH -

Read Calls: A maximum requested field length. A negative value

indicates that a field is not being requested.

Updates A negative value indicates that a field is not to be updated.

Licensed Material - Property of IBM
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BASE and Auxiliary Structures (continued)

SARGS

SARGS represents a disjunctive form of the conmparisons on
the field values. SARGS is an array of dimension HNSARGS (a
field in BASE). SARGS is pointed to by SPTR in the BASE
structure. Only FETCH, OPEN, and NEXT 1look at NSARGS.
Array entry format:

Dec(Hex) SARGS

0 SPOINTER - Pointer to the value SLENGTH - Field | SNUMBER - Field
length nunber
8 | scomp? sBop? FILLER
Padding
for
align—
ment
Notes:
1 SCOMP — Field Comparison Operators: '= *, '> 'y < ', ®>3', °<z', tazt, O[K®
2 SBOP — Bonlean Operators: 'l' (ox); ‘&' (and)

16 S5QL/Data System Logic, Volume 2
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CRASE AND AUXTLYARY STRUCTURES

The CBASE and auxilinry structures are used by the Data
Centrel comyonent of DBSS in updating the Control Header
information in a DREPACE, The pointer to the base
=tructure, along with the opcode and retuwrn code parameter,
iz passed to DBSI (ARIYHQO0) from RBS via module ARIXEDB,
The auxiliary structures are located using the AUXPTR field
of CBASE., The fellowing diagram shous the connection of the
structures ('relations” and "tables" may be used
intevchangeahly):

s

CBASE AUXPTR

s
The AUXPTR points to one of the following:

SCR Auxiliary —}

MCR Auxiliary T—?

JCR Auxiliary —

LCR Auxiliary >

PLCR Auxiliary

Licensed Material - Property of IBM Data Areas 17



CBASE and Auxiliary Structures (continued)

CBASE
Dec(Hex) CBASE
! CALL qualifier:
000} CSEGHMENT - CRID - CQUALF - [CQUALSEG-| Reserved S 15 I, C, oxr P
DBSPACE number Table ID 1 2 2 Secondary qualifier S, P, or 7.
Used in CNEXT when CSEGMENT = 0.
818) AUXPTR - 1 auxiliary structure CRETFEED 3 Pointer dependent on CQUALF:
(structure used depends on CQUALF)¥| CRCODE - Return code (also in GPR 15)
CQUALF| Pointer to
16(10) CRETFEED (continued)
/ CFBACK - Feedhack area / S SCR
/ 31C1F) 7/ Ryl MCR, LIST
1 ! I ICR
C LCR
P PLCR

SCR AUXILIARY

Dec(Hex) SCR
a(0) NRELIS - Number NREL2S - Number NPAGESS - Number of pages (RO)
of relations of of relations of
Type 1 (RO) Type 2 (RO)
8(8) NIPAGESS - Number of index pages NHPAGESS - Number |FREES - Percentage ! DBSPACE type: 1 to 5 (RO)
(NU) | of header pages of free space at
load 2 Entity lock protocols:
'P' if page only locks
16(10) SEGTYPES|ENTLOCKS [NULLS padding |STORPOOL - Storage 'T' if TID locks
1 2 3 pool index 'S' if DBSPACE lock
3 Null (initial) character (NU)
18 SQL/Data System Logic, Volume 2 Licensed Material - Property of IBM



CBASE and Auxiliary Structures {continued?

MCR AUXILTIARY

DeciHex)

0co)

8(86;

MCR1

NIMAGES] - Mumber
of indexes

NCLINKSL - Mumber
of links as a
child

NPLINKS1-~ Munber
of links as a
parent

HDOMAINL = Number
of domains
{colunns)

LDOMAIML -~ Submitted/requested domain (column) lengths
LENGTHSI -~ Variable number of two-bytes rields.?

RDOMAINL - Mumber
of entries in
LENGTHS1

ICR AUXILIARY

Dec(Hex}

ol0)

8i8)

14
IMAGEX
IIDI - Index ID UNIQUEL KEYLOCKI| FREEI - Percent- NDOHAINI - MNumber
'UNY ‘KPS age of free of domains in
1 ¢ space at load index
IDMOAINI - Submitted/requested

dom
RDOMAINT - Sub-
mitted number of
entries in IDOMNI

ains in index

IDOMMI - Variable numnber of two-bytes fields.”

{ |

77

1 Submitted/returned domain lengths.
Negative value foxr variable-length
domain. Updates to the first
(existing ) NOOMAINL entries are

ignored.

‘U' if unique-key indexs
'N' if otherwise

'KY if key lock

'P' if page lock

Submitted/requested domains index.
Sign is positive if domain is
ascending; or negative if domain
iz descending



CBASE and Auxiliary Structures (continued)

LCR AUXILIARY

Dec(Hex)

0(0)

LINKL

LIOL - Link ID

PSEGMENL - Parent
DBSPACE nunmber.
0 if unary link

PRIDL - Parent
table ID.

PLCR AUXILIARY

Dec(Hex)

0(0)

PLINKP

LIDP - Link ID

CSEGMENP - Child
DBSPACE number.

CRIDP - Child
table ID.

SQL/Data System Logic, Volume 2
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CONTROL HEADER INFORMATION IN DBSPACE

Control header information resides in and describes the
DBSPACE. DBSS uses the CBASE and auxiliarxy structures
passed from RDS to update the Control Header Information.

The TID of SCR is always '8000'X. Copies of the major
portions of SCR, MCR, and LCR are in YTABLEL at YSHEADER,
YMASTREC, and YLINKREC, respectively.

The SCR, MCR, ICR, LCR, and PLCR are all mapped by mapping
macro YCOMTROL.

SCR
1
|
MCR 1 [ /7 MCR
i
|
ICR 1 ICR n
- — -J——-——9
i
L =y,
LCR 1 LCR n
SN 7 I—
PLCR
L PLCR 1
PLCR 2
PLCR 3
/ /
/ /
PLCR n

Licensed Material - Property of IBH
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Control Header Information (continued)

SCR (DBSPACE CONTROL RECORD)

Dec(Hex) SHEABER
0(0) SRFLAGS- [STID - SRLTH - Record SRTYPE- SFLAGS? SFREE? SNULL - See SHEADER Flags
Record TID in length = 22 Record Null Percentage of free entity
flags page=0 type = S ' char. space at load. SFREE = 0 if
a List DBSPACE
8(8) HHAXPNS MAXPN - Maximum page Reserved EMAXPN - Maximum entity Maximum page nunmber (third
nunbex in DBSPACE page numbey in DBSPACE, or byte) in DBSPACE header.
last used page number if HMAXPN = '80'X if a List
List DBSPACE DBSPACE.
Number of tables of Type 1
16(10) NRELS® Zero SRELNEXT - ¢ Zeros in DBSPACE. NRELS = 1 if
first table (of a List DBSPACE
Tyre 1 row) 21(1%)
SHEADER Flaqs
Offset Field Name Bits Meaninqs
5(5) SFLAGS
TLOCK 0... .... Entity page logical locking
LISTFLG O el DBSPACE of tables of Type !
D S DBSPACE containing a list
SGLOCK L0 L No DBSPACE locking

T PN
Lo X XNXX

DBSPACE locking
Reserved
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Contrel Header Information {continued)

MCR (MASTER CONTROL

RECORD FOR TYPE 1

TABLE OR LIST)

Dec{Hex! HASTREC
0(0) MRFLAGS® |vTID - MRLTH - Record HRTYPE? RELTYPE® |MRELMEXT - T next
ID in length = 22 table vecord
page
8(5) |IRELCODE® | LPREFIX® |BEGREE® [MIMAGES? |NCLINKS® |NPLINKS® |MDOHNEXT - 1
DOMAIMN record --i-- See next block fox
DOMALN record
16010 MIMNEXT - ¢ first |[MLCNEXT - | first |[MLPNEXT - ¢ Ticst
record Tor ICR raecord for LCR record for PLLR
21(15)
® Racord flags 5 gize (bytes) of Llink prefix
% Record type: ~in xow
R = Relation (takle) 9 HNumber of DOMATINS
L = List 7 Humber of indexes
¥ Relation (table) type: 8 Number of links in which child
y Bit 1 = 0: Type 1 9 Mumber of links in which pavent

Relation (table) coxdinal
{stored in rous,

DOMAIN RECORD

This record describes all DOMAINs f(colunns) of a Type 1 table.

Deci{Hex}: DOMREC
0{0) DFLAGS ~{BTID - DRLTH - Record DRECTYPE |Reserved DOMDRES ' ! DOMAIN descriptors. DOMAIN
Record |Record ID| length = Recoxrd DOMTYPE? |DOMLTH - may be of varinble length.
flags in page 64+ DEGREE®Z type = D DOMATH 2 it 1 = D if variable Length
Length DOMALM,
Bit 2 = 0 if Indexed DOMAIN.

Licensed Material - Property of 1B Dota Areas
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Control Header Information f{continued)

ICR (INDEX CONTROL RECORD)

Dec{Hex) IMAGEREC

0(0) IRFLAGS |IRTID -~ IRLTH - Record IRECTYPE |IDOMNO IREL - Back f§ to
Record |Record ID| length = Record Number of table record
flags in page 18+IDOMNO*2 type = I|DOMAINs

in index

8(8) IMNEXT - 4 next IMCODE - |[Reserved| IMDATA - Index data described in

index record Ordinal IAPPEND (next figure).
number
of index
/
Common Appendix to IMAGEREC
Dec(Hex) IAPPEND
] 1 see "Common Appendix Flags"
0(g) IFLAGS! |IFREE? TLENGTHS |IROOTPGE - Index root page IDOMAINS® 2 Percentage of free space
at load
] 3 Length for fixed--length
8(8) case.
/ 4 Array of DOMAIN numbers
/ (2 bytes each) with sign:
! / positive for ascending;
negative for descending.
Comnon Appendix Flags
Offset Field Mame Bits Meanings
0(0) IFLAGS
TUNIQUE oo one Unique key
IFIXLTH P N Fixed-length keys
ITYPE ..00 ..., Tyre 1 table
.01 L. Tyrpe 2 unary

.11 Type 2 binary

ILOCKING vees Lo Fine key interval locking
cees 0L Page locking at leaf
IORDER R For variable-length keys:

0 = short keys are high-ordex
1 = short keys are lou-order
IALLASC eres o0, All ascending DOMAINs
e 4 Reserved
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Control Header Information (cantinued)

LCR (LINK CONTROL RECORD)

DeciHax)

0loy

eial

Dec{Hax!

0Le)

&8(8)

LINKREC
LRFLAGS® |LRTID - |[LRLTH - Record LRECTYPE [Reserved |LCODE? |LCHILDPR?®
Recoxrd 1D length = 18 Record
in page type = L
LCREL - Table ID |[LPSEG - DBSPACE LPREL - Table ID LCTIDPY |LPTIODR®
of child number of parent. of parent
0 if unary link.

LCHEXT®

Record 7lags.
Ordinal number of link.

4 Index of first TID
pointer in child vector

5 Index of first-child
TID pointer in parent

3 Length of prefix of of TID pointers. TID vactor of TID pointers,
child. Used in open of pointers are consecutive ® pointer to next LCR row
a parent to allocate in this order: RIGHT THIN, in which LCREL is a
SCB spaca. LEFT THWIN, PARENT. child.
FLCR (PARENT LINK CONTROL RECORD)
FLIMKREC
- i
PLRFLAGS®|PLRTID® |PLRLTH - Record PLRTYPE- |Reserved PLINKSY
length = Record PLIDSEG - DBSPACE
6 + 6*MNPLINKS type = P nunber of link
I
PLINKS (continuad)
PLIDLID - LID of PLIDRID - Relation
link {table) ID of
child in link
/

! Record flags.

2 Record 1D in page.

3 PLINKS consists of a variable number
of six-byte entries (hroken as shoun
above into three tuwo-hyte fields)
for links in which relatiomn (table?’
is a parent,



CPA (DBS UTILITY COMMON PROCESSING AREA)

The CPA contains information relating to the DBS Utility
environment. Register 4 points to the CPA during execution
of the utility.

Alphabetic List of Field Names

CPARARGS 280(118) CPAERRBY 373(175)
CPAARGLN 286(11E) CPAEYECH 000(000)
CPAARGPT 288(120) CPAFLAGS 284(11C)
CPAARGS 284(11C) CPAGENER 492(1EC)
CPACFFDA 116(074) CPAINMOD 500(1F4)
CPACIPI 376(178) CPAINHPL 692(284)
CPACONTR 630(276) CPAINMP2 700(2BC)
CPACOPO 71002C6) CPALNGTH 008(008}
CPACPL 482(1E2) CPALPP 478(1DE}
CPACPLH 854(356) CPALPPCA 504(1F8)
CPACSCTL 377¢179) | cPALPPH 852(354)
CPACSDLO 468(1D4) CPALPPHA 508(1FC)
CPACSEP 467(1D3) CPALPPMX 480( 1E0)
CPACSFDM 378(17A) CPAMFDN 469(105)
CPACSFS 375(177) CFAHFFDA 124(07C)
CPACSSP 466(1D2) CPAMODIO 708(2C4)
CPACKHA 386(182) CPAMSG 156(09C)
CPADBSC 606(25E) CPAMSGCC 156(09C)
CPADBSN 586(24A) CPAMSGFS 477(1DD)
CPADBSNL 586(24A) CPAMSGNO 1520098)
CPADBSNT 588(24C) CPAMSGTX 157(09D)
CPADFFDA 1200078) [ CPANOLST 629(275)
CPADFSI 1510097} CPANOVAR 284(11C)
CPADID 520(208) CPAPLADR 496(1F0)
CPADIDOP 856(358) CPAP2ADR 500(1F4)
CPADIDVT 658(35A) CPAP2HOB 508(1FC)
CPADIDCY 524(20C) CPARECAD 108006C)
CPADIDSP 5200208) CPARECDP 112(070)
CPADIDV 526(20E) CPARECLG 136(088)
CPADIDVL 524(20C) CPASDAA 100(064)
CPADNAME 140(08C) CPASFBLK 132(084)
CPAENMGO 851(353) CPASFDEV 149(095)
CPAEREGS 012(00C) CPASFIOA 0840054)
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CPASFITC
CPASFITN
CPASFREC
CPASFRFM
CPASFTNL
CPASFTNT
CPASQLCA
CPASQLDA
CPASQLSH
CPASQLHM

CPRASTHMTA
CPASUBL

CPASYSID
CPATCICD
CPATCICL
CPATCICN
CPATCIFL
CPATCIFS
CPATCIFT
CPATCISC
CPATERMI
CPATERMO
CPATNODE
CPATODC

CPATODID
CPATODN

CPATODNL
CPATODNT
CPAUSER

CPAUSTAT
CPAUTCOH

616(266)
622(26E)
128(080)
148(094)
622¢(26E)
624(270)
0961060)
092(05C)
71102C7)
3764(176)
088(058)
280(118)
848(350)
670(29E)
670(29E)
672(2A0)
516(204)
512(200)
690(ezB2)
631(277)
860(35C)
861(35D)
104(068)
642(282)
709(2C5)
650(28A)
650(28A)
652(28C)
484(1E4)
862(35E)
372(174)
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DecliHex) CPA
0 qg) CPAEYECH ~ Eyecatcher %
8 (8) CPALMGTH - CPA length CPAEREGS - Error condition register :
contents (72 bytes) g
1
i6(:0) CPAEREGS (continued}
; :
80(501/ CPASFIOA - ¢ S5AL fiald I/0 arsa addrx
83(581| CPASTMTA - ¢ control statement CPASQLDA -~ Common 3QGLDA address
area addvress
96(60)} TPASQLCA - ARIDSQL SALCA address! CPASDAA - ARIDSQL SQLDSECT area addr
104{(68)| CPATHODE - Address of first node| CPARECAD - Data file record address
1 !
112(70)| CPARCCOR - Rel. start rosificn CPACFFDA - Control statement
(@ or &) of data in dats recerd file FDES address
120(78)| CPADFIDA - Data file FDES addyr CPAMFFDA - Message Yile FDES addr
123(30)| CPASFREC - Record size rarameter| CPASFBLK - Data file bhlock size AJ
1361881 | CPARECLG -~ Actual record size CPADNAME - Data file DNAME ;
T
146(30) CPADNAME (continued) 'CPASFRFH CRASFDEV - 1CPADFSI
Recoxrd Device type i t 2
format !
152(98 )| CPAMSCHQ - Message 10 for CPAMSG - Common ARIDMSE message area
ARIDMGE call CFPAIISGCC CRAMSGTX - 256-character
3 nessage text area i
" CPAMSG (continued)
4Q3(198) CPAMSGTX {continued) Resexved
v
alA(1A0) CPASUBL
CPAKAFGS - Hunber of entries in | CPAARGS -
CPAARGS structure CPAFLAGS - Variable|CPAARGLH - Sub. |
list flags “ variable length i
| 4260188) CFPASUBL (continued} ! CPAARGS is repeated ten more times
CPAARGS (continued) ’
CPAARGPT - Sub. variahle address |
/
'
|
] 504(1F8! CPAUTCOM |CPAERRBY !CPASQLN ‘CPACSFS
5 6 ? 8

i =i

i S R

Licensed Material ~ Property of IBN

! Device type:
Ta = Tape
D4 = Disk
Data fils status i

2

0 = open for o

2 = opea ¥Yor input

4 = normal EOF close reguast
8 = error; close required

12 = closed

i6 = open for oulput requi

18 = opem for input required

20 = close error

24 = open errov

o Message line control charaster

4 CPAFLAGS - Variable

CPAHOVAR

variahle

5 AUTOCOMHIT ON/OFF

indicatox:

0 = OFF; 1 = ON
¢ Error parse only underuay:
0 = HG; & =
7 SQLMARNIMG indicatox
0 = NO3; 1 = YES
3

See flags on page 30

Data Areas

2

7



512(200) [CPACIPI |CPACSCTL|CPACSFDON - Control statement file DMHAME 9 In-process control statement ID
9 10

See flags on page 30.

11 Control statement start position
/ 12 Control statement end pesition

!
570(208) CPACSFDN (cont'd)| CPACHA - 80-character statement file read area

|

b

/ 7/ 13 DATALOAD control statement

/ processing indicator:
600(258) CPACSSP |CPACSEP [CPACSDLO| CPAMFDN -~ 8-chavracter 0 = Mot in-pregress

1 12 13 message file DNAME 31 = Possible MEXT is a TCI
33 = Enmbedded input in progress
608(260) CPAMFDN (continued) CPAMSGFS |CPALFP - Llines per
14 page counter 14 see flags page 30.
| 616(268)| CPALPPMYX - Lines| CPACPL - CPAUSER - Last SQL COMNECT userid

per rage maximum| characters per
line maxinum

15 Generate COMIIT or ROLLBACK:
624(270) CPAUSER CPAGENER | CPANOLST [CPACOMTR [CPATCISC 0 = OFF - not generated by DBS
(continued) 15 16 & 1 = ON - generated by DBS

1 DATALOAD DATA LIST Suppression:

632(278)| CPAF1ADR - INMDD phase narel CFAINMOD - INMOD parameter list 0 = Not in effect
address CPAPZADR - IMMOD phase name?2 1 = In effect
address

17 DATALOAD COMTINUED RECORD:

640(280) CFAINMOD (continued) 0 = Not in effect
CPALPFCA - Current line CTR CPALPPMA - Maximum lines pexr poge 1 = In effect
address address 1%
18 Rit 0 (CPAP2HOB) - parameter list
648(288)] CPATCIFS - Data field start CPATCIFL - Data field length flag bit
rosition

656(290) |CPADID - Recoxd ID oxr null clavse information
CPADIDSP - Input xecord position| CPADIDCY - Value

CPADIDVL - CPADIDY - Actual
Value length value
664(298) i
CPADID (continued)
CPADIDCV (continued)
CPADIDV (continued}
/ /
, f
T 1
7200200 CPADBSN - Reload table - DBSPACE nane
CPADBSNL - CPADBSNT -~ DBSPACE name text

DBSPACE
name length

]
728(2D8) CPADBSN (continued)
CPADRBSHT
| (continued) |
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]

t
73602E0) CPADBSC - Reload
TABLE- DBSPACE

creator

CPADBSH {continued}
CPADEBSNT
{continuad)

744(2E8) CPADRSC {(continued} CPASFITC - Data

file table |
creator |
[
1
752(2F03 CI'ASFITC (continued} CPASFITr. - data
file table name |
CPASFTNL - nanme |
iangth I
|
760(2F8) CPASFITH (continued?
CPASFTHT - tlane text
768(300) CPASFITN (continued)

CPASFTNT ({continued;

r
77613083 CPASFITN f{cont'd)
CPASFTNT fcont'd)

!

CPATODC - Table/DBSPACE creator

I
78413103 CPATODC f{cont'd)

CPATODH - Tahle/DBSPACE name
CPATODHL - Name CPATODNT - Mame text
[ length i
)
] i
7921318} CPATODN fcontinued)
CPATODNT (continued;

|
L

CPATCICD - TCI
command col data
CPATCICL -

| Column rane len

|
800(320)1 CPATODOMN (continueds
CFATOONT (continued}

808(328) CPATCICD (continued}
CPATCICM - Column nanme
|
1
816(330% CPATCICD [continued)

CPATCICN - {continued)}

F 7
826(338) CPATCICD f(cont'd)| CPATCIFT - Enputl CPATHMPL - INMOD phase nanel
CRATCICH data field type !
f (continued) |

ticensed Material - Property of IBM

L9 TNMOD 1/0 indicator
20 Table/DBSPACE indicator:

Data
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I ] | T = Table
I 1
832(340) CPAINMPLl (continued) CPAINMP2 -~ INMOD phase name2 D = DBSPACE
‘ 21 CREATE/PURGE option ID
r 22 gqL processing indicator:
840(348) CPATIHMP2 (continued) CPAMODIO|CPATODID | CPACOPO |CPASQLSW 0 = OFF - Do not continue
19 20 21 22 I = ON - Continue

I
648(350)‘ CPASYSID CPAEMGO CPALFFH CPACPLH
¥
856(358) CFADIDOP CPADIDVT CPATERMI |CPATERMO|CPAUSTAT 23 Update Statistics:
23 -
0 = OFF
1 = ON (Default)

CPA Flags and Indicators

Offset Field Name Meaning
375(177) CPACSFS Control statement file status,
'CPACSFS' value descriptions:
0 = Open
4 = Normal EOF or close request
8 = Error; close required
12 = Closed
16 = Open required
20 = Close error
24 = Open errox
377(179) CPACSCTL ARIDCSP process control value
descriptions:
0 = Hext record not read
4 = Next record already read
8 = EOF, another call expected
12 = Error, another call expected
16 = Mo more calls expected
¢77(1DD) CPAMSGFS Message file status value
descriptions:
0 = Open
4 = Norral EOF, close regquired
8 = I/0 erxors close required
12 = Closed
16 = Open required
20 = Close error
2G = Open error

30 SQl/Data System Logic, Volume 2 Licensed Material - Property of IBM



CPLIST (SQL/DS COMHUNICATION

The CPLIST is used fo drive the CFC (Cross-Partition
Communication) function. It is vsed to isolate the various
users of ihe CPC functions frem the idiosyncrasies of the

hozt operating system CPC control hlocks.

The CPLIST contains the cross-partition (XPTH) link names,
the XPTN ECRs, the pointers to the buifers, the length of

host opevating system CFC control blockss and the Tields for
passbhack from the host system.

A CPLIST is pointed to by the 0OSCA [O3CCIHPLE,
X'60") for that agent structure. (See page 3 for ar
overview of the agent structures.) & CPLIST is aliso pointed
to hy field RMLTCFLF (offset 16(10) of the Resource Managexr

offset
an

the bufifers and the data transferred, the pointers fo the data area RMLT (see page 1941,
DeclHex) CPLIST
0 CPLAFMNAM - Name of this application
8 CPLTOAP - tame of partnar application
16010 CPLTUDTA - User data %o be transmitted
CPRLTDOTAYl - Trancsnitted user datas CPLTDTAZ - Transmitted user datas
Part I Part 2
26(18) CPLRUDTA - Receive avea for user data
CFLRDTAl - Receive user data, ! CPLRDTA2 - Receive user datas
Part | Faxt 2
32(20)) CPLIDBLK - § LOGOM contxrol block CPLCNBLK - { CONMECT control
block.
40t28) | CPLCECB - § CCHMECT ECB CPLSECB - § SEND(R) ECB
48(30), CPLRECB - § RECEIVE ECB CPLBUFLM -~ Length of buffer
{general message]l.
56(38)| CPLBUFAD - ¢ huffexr (general CPLREFLM - Length of huffer to
nessagel. raceive reply.
64040)| CFLREPAD - ¢ buffer to recalive CPLRECLH - Length of transwmitted
reply. nessage.
! See "Return Codes' on
72(48)) CPLWTECB -~ ¢ ECB to be waited on.| CPLUSEXT - Address of user exit _ page 32.
routine. < Communication [Manayg st
1 code (see "Request on
8Q(50 M CPLTID - LDGOM task-id (task-id CPLRETCO [CPLREQCD [CPLMATIN|CPLSBTYP _ page 32.
from systenm) Return £ 2 & S WAIT/MOWALT indicator:
code 4 Y o= WATT; M = NOWATT
I Subzystem vequest
88({58) |CPLLPFN| Reservad H = NOTIFY; R = REMNOVE
5 91(58) S See "CPRLIST Fiags" page 32.
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Return Codes - VSE

Khen register 15 = 6:
Note: CPLMOC2 will be converted into the CPLDISC code.

CPLNOC3 will be converted into the CPLABDC code.
Reason codes IJBXDAFP through IJBXNCNN will be
converted to CPLDAPP to CPLNCKNN respectively (the
CPL codes will be equal to the IJBX codes plus 7).

(Hex)

(01) Partner issued a RESETR

(02) Partner issuved a RESETS

(03) Partner issued a RECV {SENDR)

(04) Buffer list changed after command
(053 Partner went to EGJ without connect
(063 Partner disconnected (nornal)

(073 Partner disconnected (abnormal)

(08) Duplicate application name in systenm
{09) Duplicate application nane in partner
(0A) Partner has more CONHECT requests
(0B) No logon by partner

(0C) No connect by partner

(11) Request was cleared

(19) Partner terminated normally

(1A) Partner terminated abnormally

(iB) Partner just issued a CLEAR

When register 15 = 8:

| 8
23

(08) MWarning code indicator
(17) Partner issued a SHUTDOWN

When register 15 = 12(0C):

06

32

(06) Control block error

(07! HWrong logon (identify) key
(08) Wrxong connect path id

(09) Task does not own control blk
(0A) Buffer indicator in error
{0B) Buffer length too large

(0C) Receive buffer too srall

{0D) HMore than 64 CONNECT requests
(0E) MNo system storage for control block
(0F) 1Issued a sub-system command
{10} Mo request pending

(12) Request already pending

(13) Invalid request sequence

(14) Connection still busy - owner

SQL/Data System Logic, Volume 2

21
22
24
28

(15)
(16)
(18)
(1c)

SEND(R} still pending
Connection still busy - partner
No CONNECT done by partner
Wrong XPCCB address

Request Codes - VSE

Dec
01
o2

{Hex)
(013
(02}
(03
(04)
(05)
{063}
(07)
{08)
{09)
(0A)
(0B}
(oc)
(0D}
(0E)
(0F)
(10)
(12)

LOGON

CONNECY SPECIFIC

SEND

SEND WITH REPLY

RECEIVE
REPLY
RESET SENDR

RESET REC/REPLY

DISCONNECT

DISCONNECT UNCONDITIONALLY
DISCONNECT ALL

LOGOFF

LOGOFF UNCONDITIONALLY

SHUTDOWN
WALT

SUBSID
CONNECT ANY

CPLIST Flags

Offset Field Name Bits Meanings
88(58} CPLLPFN (Cross-Partition Communication flags (other sidel)
CPLFRPLY [ S REPLY indicator.
CPLFRSTR RETE TN PURGE indicator.
CPLFRCV oo Ml RECEIVE indicator.
CPLFRSTS pewe oo CLEAR indicator.
CPLFSNDR wwm el SENDR indicator.
CPLFSENG P | SEND indicator.
XX oo wune Reserved
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CPLIST (5QL/DS COMHUMICATION MANAGER PARAMETER

The CPLIST is used to drive the IUCY (Inter-User
Communication Vehicle) function., It is used to isolate the
various users of the IUCY functiens from the idiosyncrasies

system communication centrol blocks, and the Tields for

passback from the host systenm.

of the host operating system comnunication control blocks, &4 CPLIST is pointed to by the DSCAREA (DSCCHMPLP, offset
X'60') for that agent structure. (3es page 3 for an
The CPLIST contains the cross-machine 1link names, the ECBs, overview of fthe agent structures.) A CPLIST is also pointed
the pointers to the buffers; the length of the buffers and to by field RIMLTCPLP (offset 16(10) of the Resource llanager
the data tvansferred, the vointers to the host ¢perating data area RMLT {see page 194].
Decl{Hex} CPLIST
i} CPLAPNAM - Name of this application
8 CPLTOAFP - Name of partner application
16010} CPLTUDTA - User dota to be transmitted
CPLDDNAM ~ ODHAME for block I/0
CPLTDTAL - Transmitted user data,| CPLIDTAZ - Transmitted user data,
Part 1 Part 2
24118} CPLRUDTA - Receive area for user data.
CPLRDTAL - Receive user datas CPLRDTA2 - Receive user data,
Part 1 Part 2
32020 CPLIDBLK - © LOGON control block CALCMNBLK - { CONNECT control
block.
40128)1 CPLCECB - ¢ CONNECTY ECB CPLSECB - { SEMND(R) ECB
48(30)| CPLRECB -~ | RECEIVE ECB CPLBUFLN = Length of buffer
CPLNOBLK - Numbher of blocks fox (general message).
block I/0 CPLIOBSZ =~ Blocksize for
block I/0
56038)| CPLBUFAD - ¢ huffer (general CPLREFLN - Length of buffer to
nessagel. receive reply.
64040)| CPLREPAD - | buiffer to receive CPLRECLN - Length of transmitted
reply. message.
CPLIOFST - Offset for block I/0
L gee "Return Codes' on
72148)| CPLWTECB - 4§ ECB to be waited on.| CPLUSEXT - Address of user exit . rage 34.
routine. 2 Communication Manager request
T T code (see "Request Codes'" on
80(50) |CPLTID - LOGOM task-id (task-id CPLRETCD |CPLREGCD |CPLWATIN|CRLSBTYP _ page 35.
from system) Return = S Not used| 3 WAIT/NOWAIT indicator:
CPLIOCUY - CPLIOFLG - code for VH Y = WAIT; N = NOWAIT
Virtual device Status flags for
address (CUU! hlock I/0 |
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Becl{Hex)

CPLIST (continued)

]

88(58)

L{
CPLFTHID
CELLPFN Reserved

CPLCMASK - Mask
setting for
SETCHMASK function

structures

CPLANCHR ~ { VMCBLOCKs and agent

4 Set to CPLREQCD (see Note 2)

96(60)

CPLEXTRT - Address of the external
interrupt handler

CPLMXCNS -
Maximum number
of connections
alloued

Return Co

des for VM

When regi

(Hex)
o1y
(06}
(07)
(0A)
11 (0B)
(0C)
(1)
(AF)

Nhen regi

Dec (Hex)
08 (08)
23 €17)

254 (FE)

When regi

(0%)
(08)
(0A)
(0C)
(103
(14)
(18)
(1c)
(1C)
(203

(24)
(24)
(28)

34

ster 15 = G:

Partner issued a RESETR

Fartner disconnected {(normal)
Partner disconnected (abhnormal)
Target communicator not logged on
No identify by rpartner

No connect by partner

Request was cleared

Virtual device is read only

ster 15 = 8:

Running Single Partition Mode
Partnexr issuved a SHUTDOWHN
Invalid external interrupt

ster 15 = 12(0C):

HNDLIUCYV SET already issued

No HMDLIUCV SET issued

DASD not reserved

User does not oun the path

NAME parameter not specified/address
EXIT parameter not specified/address
Parameter list not specified/address
SEVER with IPALL = 1 is not allowed
DDNAME not defined

Declare bhuffer already issuved by a
non-CMS IUCV user

Error in reading the directory

Disk not accessed

Invalid CMS IUCV function nanme
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101
102
103
104
105
108

(65)
(66)
(6713
(68}
(69}
(6C}
(6E}
(71)
(73)
(74}
(75)
(76)
(773
(793
(7A)
(781
(7C3
{70)
(7E)
(7F)
(80)
(81}
(97)
(98)
(99)
(%A}
(9B)

Invalid path id

Path quiesced - no sends allowed
Message limit exceeded

Priority messages not allowed
Receive/reply buffer too short
Invalid message class or path id
Message length is negative

More than 64 CONHECT requests

No auvthorization found

Invalid CP systen service name
Invalid function code - IPFCND
Message limit exceeds 255

Declare huffer already issued
Fetch protection on send buffer
Address exception on send buffer
Fetch protection on ansuer buffer
Address exception on answer bhuffer
Fetch protection on receive bhuffer
Address exception on receive buffer
Fetch protection on reply buffer
Address exception on reply buffer
No message found {condition code =
Virtual device is not defined
Virtual device not supported
Blockzize not supported

IUCV path already exists
Connection not using PRMMSG=Y

2)
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Request Codes for VM

Dec (Hex)
01 (01}
0z (02)
03 (03)
04 (04)
05 (05}
06 (06)
07 (07)
08 (o8
g9 (093
11 (0B)
12 (0C)
13 (0D}
15 (OF)
18 (12)

Licensed Material - Property of IBM

LOGON

CONNECT

OPEN

SEND WITH REPLY
RECEIVE

REPLY

SETMASK

RESETR
DISCONNECT PURGE
DISCONNECT ALL
LOGOFF

CLOSE

WAIT

ACCEPT
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CTB (CURSOR TABLE)

The Cursoxr Table maintairs a list of all cursors found in an
application program. If a cursor was declared directly on a
statement name, the statement name will also be in the
cursox table. If the cursor was declared on a SELECT
statement, the statement name field will be blank. The
Cursor Table is local to the Preprocessor and is not linked
to othexr control blocks.

Dec{Hex) cTB

0(08) CTBHENT —= Nunber Reserved CTBCNAME — Cursox name
of entries

8(8) CTBCNAM1 -
Length of name

24(18) CTBSNAME — Statement nanme

40(28) CTBSNAML — cTB I cTBFLAGS
Length of name flags 1 CTBCKFET

Room for 511 more entries

36 5QL/Data System Logic, Volume 2

/ / CTBDCLER =

'0': FETCH statement does
not need INTO clause.

'1': FETCH statement needs
INTO clause.

'0': No error on select.

'l': Error on select.
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CURTARBLE (EXECUTIVE CURSOR NAME TABLE)

An entry is made in this Table as a result of an Extended The CURTABLE is pointed to by RDAREA [(RDACTABR. offset
DECLARE CURSOR. Extended cursor statemants {(QOFEN, FETCH; X494 ),

CLOSE ) within a logical unit of work may uss aenly cursor

names that are in this fable (or that have been declared in

the sama legical unit of work).

DeaclHex) CURTABLE

T 7

o (o) CTHOH =~ 1ine headex

CTHENT - Mumber| Reserved CTNEXTP - ¢ next block of entries
entries for
this block

8 (8)| CTENTRY - space for 5 entries in the follouwing foxrmat:

CTCHAMLN - CTCMANME - Cursor name (18 bytes)
Cursor name 7
length /
j
1
2601A)/ CTCRNAM - Creotor of access noedule
/
;
34(22) CTPRGNML - Length
of access module
4202A) CTPRGNAM - MHane of the access module
CTSECTH - !
50032) Space for entries 2-5
7/ 7/
/ /
209(D1}
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DRSPACE ENTITY PAGE FORMAT (WITH STORED ROM FORMAT)

Rows in SQL/DS tables are stored in DBSPACE entity pages.
The entity page contains:

© A page header (VHEADER) used to identify the page and
manage the space within the page.

© Zexro to n rows stored in the page., These rows may
belong to any SQRL/DS table defined in DBSPACE.

@ Zero to n "holes™. Holes occur uhen:

- A row is deleted from the page.

- A row in the page is shortened because (a) a rou
update - including possible link renoval - causes
the xou to become shorter, or (b) a rou update
causes the rouw to become larger, cauzing the row to
be moved either to a neuw location on the page or to
another page. In the latter case, the old rouw is
shortened to a 'pointer to overflow' row with the
excess space hecoming a hole.

Note that holes are interspexsed with stored rous.

© Page contiguous free space (reflected in page header);
which is candidate space for:
~ Newly inserted rous.
- Relocation of existing rows on the page that became
largexr due to a row update.

Pages are compacted to remove holes and reclaim their
space into contiguous free space when the page contains
sufficient free space (including holes) to satisfy a row
insert; but the contiguous free space is not large
enough to contain the inserted row. The inserted rou
may be a new row or an updated row that had to be moved
to a neuw page (an overflow row).

0 Zero to n halfword slots (VPTRMAP entries) at the end of

the page. These slots contain the displacement within
the page of a stored row. Hhen a row is first created
(Insert Row operation}, it is assigned a permanent
(cannot change until row is deleted) SQL/DS internal
4-byte identifier called a TID. The first three bytes
identify the page within the DBSPACE, and the fourth byte
identifies the VPTRMAP slot numher in the page that
contains the rouw's displacement within the page. The
first row inserted gets slot 0, the second gets slot 1,
etc. The 0 slot is the last halfuord om the page, the 1
slot is the next-to-last halfuord on the page, etc. MWhen
a row is deleted; its slot contains a zero displacement.
The page header indicates how many VPTRIMAP slots are
currently allocated on the page. Slot number n's
displacement can be computed by the formula 4094-(2%n).

38

Insertion of overflow rows from other entity pages in
the DBSPACE. This occurs when a vrouw update causes the
row to become larger and there is insufficient
contiguous free space on the original page to contain
the longer row.

SQL/Data System lLogic, Volume 2

The following diagram shows a DBSPACE entity rage containing
a stored row uwhose TID is '0000AC06'X. MNote that the first
three bytes identify the entity rage and that the low-order
byte gives the VPTRHAP slot entry in the page. This allous
DBSS to locate the stored row displacement within the page.
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Entity Page Containing Stoxed Row (Example)

Internal row identifier

TID = X'Q000ACOE®
et el

0000AC L—»——é VBTRMAP slot number or page
—————> Page number in DBSPACE

PAGE HEADER

L~ Fage nunber

STORED ROW

-==-3| HEADER DATA

e s . e g

~-0FFSET FROM START
I OF PAGE

O e e el

b 5 % 3 2 i g 5L0TS

N/
YPTRMAF entries at end of »ags

Licensed Material - Property of IBM Data Areas 39



ENTITY PAGE HEADER (VHEADER)

The entity page header is described by the structure VHEADER

below. The mapping macro is YVPAGE.

Dec{Hex) VHEADER

0 (0)| VVERSHO - Version number

]
VSEGNO — OBSPACE |VFLAGS |VYPAGENO
nunber 1 2

8 (8)|VPAGEND (cont'd)| VBFREE - 3

VFREEPTR - ¢ VIDNO 5| Resv'd

! VFLAGS Variable page flags:
Bise aues Data page
1ows i3 oms Header page
B wanae Entity page

List page
Intermediate page
for sort object

eiky ¢ ows

wiv o X o6 voin

3 VBFREE - Total number of free bytes
in page (including holes)

¢ VFREEPTR - Displacement to beginning
of contiguous free space

5 VIDNO - Maximum ID with entry in
VPTRHAP (number of slots
allocated)

2 VYPAGEMD - Logical page number

Stored rows and holes (see entity page contents at beginning

of this subsection) are described by the following
structures. VIUPLE describes the stored row header,
including the link pointer arrays (VTLAREA). Row data
{¢olumns) immediately follow the vrow header. Fixed-length
columns are described by the simple structure FFDATA.
Variable-length columns are described by the structure
VFIELD and start with a I-byte column length field. A
table's colunns are described to DBSS within the DBSPACE by
the DOMAIN record (see CBASE structure MCR).

The header details are:
© If VTUPLE describes a small hole {less than four
bytes); then VRFLAGS has the HOLE bit on, and SMLENGTH

gives the hole length (no other bytes are meaningful)

@ If YTUPLE describes a large hole (four or more bytes),

then VRFLAGS has the HOLE bit on, and SMLENGTH bits are

set to zero. VRLTH contains the length of the hole.

© If VTUPLE describes a pointer row (meaning that the row

containing the data has been relocated to another page
due to a row update that increased the row length),
then VRFLAGS bit DATAFOLL is 0 and bit HOLE is 0, and

SQL/Data System Logic, Volume 2

Header field VOWTID contains the TID of the overflow
row. A pointer rouw is six bytes long.

VTUPLE describes a normal stored row if VRFLAGS
DATAFOLL and HOLE are 0. If VRFLAGS NOOW is 1, it is
an overflow stored row; otheruvise, it is a base stored
xou.

The owning table of a normal stored row is described in
the Header by field VRELCODE, which contains the RID
(internal identifier of the table-mapping to the
DBSPACE header Master Control Record).

Normal stored rows may be connected to one or more
links. They can potentially be connected to any link
defined Toxr the ouning table. Field VLPREFIX in the
Header gives the length of the link pointer area
(VTLAREA] in the stored rou. VTALAREA contains, for
each link; three 4-byte TID pointers (Left Tuwin
pointer, Right Twin pointer, and Parent pointeri. If
the stored row is connected to a link, there will be a
nonzero Left Tuin pointer (unless the rouw is first
child}y, @ nonzero Right Twin pointer (unless the row is
last child), and a nonzero Parent pointer unless the
link is unary. For each link, the CBASE LCR structure
contains the offset within the row VTLAREA of the link
pointers.
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STORED ROW/HOLE FORMAT (FROM MAPPING MACRO YVPAGE):

Stored Row Headexr (VIUFPLE)

This form of the entity row consists of & header; a vector
(fullword) TID peinters for links, and a vector of
dormains (stored data fields}.

of

Dec{Hex}

0 (0)

VTUPLE

] 1
VTHEADER — Headerx

YTLAREA — Area

g0 (0} VRFLAGS
DATAFOLL Osiie vvvo

NOOW a@igs anien
HOLE R I
LHOLE « sid [ Eeie

PRTIN 1]
SMLENGTH e owin v D)

A

VRFLAGS|VTID VOWTID — TID of overflow of 1link TID
i 2 (if bit 1 = 1) pointers
YTIDLINK —
VRLTHS VRELCODE® | VLFREFIX®
Vector of link
TID pointers
1
Offset Field Name Bits Meanings

Record Flags:

Data follous

Mo overflow record

Hole (free space)

Locked hole (aluways zero

if TiD locking net uvsed)
Not used, but always zero
Length of small (=<3 bytes)
Role following row pointer
if original length=<9.
Original TID is same as zow
pointer. '00'B if long hole
(that is, length>=4,; hence
contains VTID, VRLNTH).

YTID -~ Row TID or hole TID {(if VRFLAGS SMLENGTH = 0) used in

page (VPTRHAP slot number).

>

w

VRLTH - Stored vouw ox big hole length.
VRELCOUDE - RID of owning table (if DATAFOLL=0},
VLPREFIX - Size of VTLAREA in hytes.

Licensed Material - Propevity of IBM
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Structure for Variable-Lenath Columns (VFIELD)

Dec(Hex) VFIELD

0 (0)|VFLTH VFDATA - Field value

/

/
|

=N N

Structure for Fixed-Lengqth Columns (FFDATA)

Dec(Hex) FFDATA

0 (0)[ FFDATA - Field wvalue
/

/
1

LN\ —d
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LIST FAGE FORMAT (QUTPUT OF DBS3 SORT OPERATION)

The output of the DBSS Sort subconmponent is an object called
a list. This list contains the orderad rous {rom the obhject

DeciHex) SEQLISTP

that vas sorted. The list is placed
1i

in a temporary DBSPACE
in list pages. The format of the t

page is:

L T
g L0 SLPGHEAD — Page header (bytes O ~ 23) i yariable page flags:s
SLSEGND —~ SLPAGNG — logical page Resv'd |5LFLAGS Resv'd '00100000'B = List
DRSPACE number nunber b
8 (8] |SLFREEP - Dis- SLDATA —~ Space for vous (4086 bhytes)
placement to
beginning of
free space
16 (107 i
/ 7
/ 7
GO095(FFF )

QOBB(FFB)I

The soxrted rouws in z list page consist of the encoded key
concatenated with the remaining domains that were being
selected for the sort. The encoded key can contain from one

DeclHex} ENCTUPRLE

to sixteen domains. This is referred %o as an encoded zow,
Tha Fformat of the encoded rou iss

0 (0} ETLTH = Total EKLTH — EDATA — Encoded kev and concatenated
length of |Length of fields
structure |encoded
key
/ /7
/s Ve
Lists can bhe retrieved only via DBSS Data Manipulation sequentially retzieve the rous in the List. HNote that a

operations. First an OPEN SCAN must be performed on the
List. Then & GET HNEXT operation can be performed to

Licensed Material - Property of IBM

DBSPACE containing a List can contain only one List and can
coptain no tables.
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INTERMEDIATE SORT PAGE FORHMAT

During a sort operation, the DBSS Sort subcomponent particular sort operation. The only difference betuween the
allocates intermediate DBSPACEs to be used as external sort sorted iist page and the intermediate page is the header.
work areas. The data in these DBSPACEs is kept in The intermediate data is in the form of encoded rouws, the
intermediate sort pages. These rages are used only by the same as in a sort list page. The format of the intermediate
Sort subcomponent and exist only for the duration of a sort page is:

Dec(Hex) YINTPFHMT

i L]
0 (0) INTPHEAD — Page header (bytes 0 — 1B) ! :00010000'B = Intermediate page
INTSEGNQO — INTPGNO — Logical page Resv'd |INTFLAGS| Resv'd
DBSPACE number numbexr &
8 (8) |INTFREEP — Dis- NEXTSTRG — Starting NEXTPAGE — Successor page
placement to page of next string in string
beginning of
free space

i6 (10)] INTDATA -~ Space for rous (4080 bytes)

/ 7/

/7 /
4088(FF8) 4095(FFF)
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DBSPACE INDEX PAGE FORAAT

This subsection consisis of templates for an index page and
the entries, called pairs, within the index page.

IPAGFHT

Dec{Hex)

0 (0}

8 (3)

16010)

24018}

32020)

40(28)

- TEMPLATE FOR AN INDEX PAGE
IPAGFMT
1
INDXHOR - 40-byte header
VERSNO - Version numbex SEGNO - DBSPACE |FLAGS - |PAGENQ -~
nunber B Logical
page
number
PAGEMNO {cont’d) RELMNUM - Table NDISTK - 2 NPAIRS -~ Number
to which this of pairs in
index applies page
INDCODE Unused |[Father - Page numbeyr of PREDEC - Page number of
¥ father page preceding leaf page
SUCCES - Page numbexr of INFO % |DUPCNT - Count of | LASTKY -
following leaf page duplicates on Displacement to
this page last key
FSLEN - Length FKEYLEN - Key Unused
of free space length if fixed
Pairs - 4056 characters for the pairs
/ /
s 4095(FFF) /
L §

Licenszed Material -~ Property of IEM

L]

See "Template Flags® om page 46,

For a leaf page: Nunber of clusters
conszisting of a key and a numbher
(<256) of TIDs.

For a non-learl page: Humber of
descendents minus one.

Index code:
the index.

Ordinal number of

Seae "Template Flaws" on page 46.

Data

Areas
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Tenplate Flagqs

Offset Field Name Bits Meanings
6 (6) FLAGS Page flags:
HEADPAGE 0... .... Data rage
ENTPAGE [ SN Index page

v X0 XXX Reserved

27 (18) INFO

LEAF ... ..., Leaf

ROOT D Root

VARIABL R Variable length keys
UNIQUE veeld o Unique keys

NPLEAF R S Child pages are leaves (If LEAF=1,
then NPLEAF must be 0)
Cee e XXX Reserved

TEMPLATES FOR VARIOUS TYPES OF ENTRIES (PAIRS) FOUND IN INDEX PAGES

UYLPAIR (Pair in a Leaf, Variable-Length-Key Page)

Dec(Hex) VLPAIR - For a pair in a leaf, variable-length-key page

0 (0) |VLTIDS VLKYLTH VLKEY - Up to 256 characters. Space for the key. I 1 Nunber of TIPs. This will aluays
1 2 be 1 if UNIQUE (INFO flag bit in

7/
T IPAGFMT) = '1'B.

8 (8) 2 Length of this key

7/
7/
256(100) 257(101)
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FLPAIR (Paixr in a Leaf, Fixed-Length-Key Page)

Dec(Hex} FLPAIR - For a pair in a leaf, fixed-length-key page

l ¥ Number of TIDs. This will aluays
be 1 if UNIGUE (INFO flag bit in

0 (0) FLgIDS FLKEY - Up %o 256 characters. Space for the key.
/
i IPAGFHMT) = '1'B.

8 (8)

/7
/

256{100)‘

UNLPAIR (Pair in & Non-Leaf, Varisble-Length-Key Page)

YHLPAIR - For a pair in a non-leaf, variable-length-key page

Dec{Hex)
0 (0} |VHLKYLTH| VNL3OM - Page ID of son VHLKEY - Up to 256 characters. | % Length of this Key
3 Space for the key. /
e
B (8) ]
/
/!
255(1001[7 259(103)
FNLPAIR (Pair in a MHon-Leaf, Fixed-Lenath-Key Paae)
Dec(Hex) FNLPAIR - For a pair in a non-leaf, fixed-length-key page
G (0) |FNLSON - Page 1D of son FMLKEY - Up to 255 characters. Space |
for key /
7/
a (a) |
/
/
256(100) 257{101)
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DCE_(DISPATCHER CONTROL ELEMENT)

This table is used to control the dispatching of each SQL/DS
agent structure.
blocks used for the agent structures plus a pointer to the
SQL/DS global DS2CVT control block. When an agent calls the
Dispatcher to wait for completion of an event, its registers
are stored in the DCE (DCEREGS).
to indicate the state of the associated agent.

Decl{Hex)

0

8

16(10)

24(18)

32(20)

40028)

48030

112(70)

120078}

It c¢ontains pointers to the

The DCE is pointed to by:
SQL/DS ¢ontrol DSCAREA (DSCDCEP, offset
YTABLE1l (YTIDCEP, offset
RDAREA (RDADCEP, offset
DS2CVT (DS2DCECH, offset
It also contains flags used DCE (DCEMNEXT, offset
DS2CVT (DS2CRDCE, offset

For the following notes, also refer to the diagrams on pages 2 and 3.

! These pointers are only

within an agent structure. That

is; each of these control blocks is directly associated only
with other control blocks within the same agent structure.
2 This points only to the first in the chain of DCEs {(that is,
to the DCE for the Operator Agent structure).
¥ This points to the next DCE in the chain (for the next agent structure).
% This points to the DCE of the currently "executing' agent structure.

DCE
DCEICTCH - 'DCE’' (eyecatcher)
DCELENTH ~ DCE length DCEPWF [DCELFLAG{ DCEINDEX - DCE
5 5 index number
DCEDS2P - ¢ DS2CVT DCESRAP - ¢ DSCAREA (SRAREA)
DCEYT1IP - ¢ YTABLEL DCERDAP - £ RDAREA
DCENEXT ~ ¢t next DCE in chain DCEWTMPP - ¢ DCE's part of wait-
multiple list fto I/0 entry)
DCERECBP - 1 DCE's RECEIVE ECB DCEDMECB - Dummy ECB for wait-
in the CPC control block (VSE) multiple list
or VMCBLOCK (VM).
DCEDREGS - Dispatcher register save area (16 fullwords)
/ (saved in order 6 - 15) /
/ /
DCENXTAR - Address of next DCENXTIU - Address of next
available real agent (VM only) in-use real agent (VM only)
DCEFRVIU - Address of previous DCEADRPA - Address of associated
in-use real agent (VM only) pseudo-agent (VM only)
128(80)/ Resexved (4 fulluoxds) /
/ 143(8F)

48

1

/
]

SQL/Data System Logic,; Volume 2

5 See "DCE

Flags" on page 49.
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DCE Flags

Ofrset Field Name Bits Maanings
12¢0C) DCEPHF (Processor WALT {lag)
DCEGENRL | G R Maiting for genexal post.

DCEIQHAT e Lo wcawne Request for I/0 wait.
DCELDCK -1 R Waiting for lock post.
DCEXPTH o wald wews Waiting for comaunication post.

ODCEIMACT swas Laal UCE inactive indicator.
o en o HXX Reserved WAIT flags.

131000 DCELFLAG (Communication link fTag byte)

DCECHCT Conm s Cross-partition link connected.
DCELKTRM Py VST Llnk doun for disconnected).
DCEFORCE S SR SQL/DS task FORCE started,

DCERESET ool weysde Communication link reset {clearedl).

DCESQLAB ks beaa 50L/DS severed communication link (VI only?
eres <HEAX Reserved communication link flags.
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DCLLIST (DECLARE LIST)

ARIBDCL is the mapping macro for the Declare List, which
contains information about all host variables found in the
is passed to SQL/DS by

application progranm.
preprocessors via the RDIIN (RDIAUXPA) for a SQLCALL.

It

The

RDS Executives use it to determine host variable type
information, given the list of I1/0 variables built by the
Parser (IVNAMES/OVNAMES) for the current SQL statement.
This type information is stored in the LITNODEs of the Op
Tree by ARIXEPP to be used by the Code Generator in
determining the proper execute-time code sequences for

storing into or retrieval from host variables.

(The NLST

(Name List) structure is used by ARIXEPP to store the

matches between the IVNAMES/OVMNAMES (Parser) and the DCLLIST

(PREP).

A pointer to the DCLLIST is kept in field PPODCLPT of
PPOPGNST and field PDCLPTR of PREPDSCB by the RDS
Executives.

Dec{Hex)

000

8(8)

0(0)

a(8)

16(10)

DCLLIST

DCLSIZE - Length
of DCLLIST

DCLNAMEX - No.
of entries

(See below for single-entry overlay)

DCLDCLS - Room for 512
24-byte entries

/
/

515(203)

Overlay of one en

try in DCLDCLS

DCLDTYPE - 1

T
DCLLEN - 2
DCLgRCSN DC%SCALE

DCLNAMEL — Name
length (up to
18)

DCLNAME -
Variable nanme
(18 characters)

23(17)

SQL/Data System logic,; Volume 2

1

(]

3

&

See data type, page 151,
Data length

Decimal precision
Decimal scale
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DSCAREA (S0L/DS CONTROL AREA)

This data area is used as a general control block for the The DSCAREA is pointed to by:

DSC component. It contains: DCE (OCESRAP, offset X'14%) 4

® Pointers to the DS2CVY and the othexr agent structure YTABLEL (YTISRAP, offset X'14°} i
control bklocks. RDAREA (RDADSCA, offset X'14') -

¢ Control information used by the SOL/DS Operatox DS2CYT  (DS2DSCCH, offset X'18') ©
Comnunication routine, by the Working Storage Manager DSCAREA (DSCMNEXT, offset X'20') °

routiness by Cross-Partition Communication ox Inter-User
Commuintication Vehicle routines, and by the Uispatcher.

® SQL/DS tracking information used by the SGL/DS abend
handler to determine where an ervox occurred in SQL/DS.

For the following notes, alse refear te the diagrans on pages
2 and 3.

! These pointers are only within an agent structure. That

is, each of these control blocks iz directly associated only
with other control blocks within the same agent structure.
This points only to the first in the chain of DSCAREAs (that
is; to the DSCAREA fox Tthe Operator Agent structure).

This points to the next DSCAREA in the chain (fox the next
agent structurel.

"

&

Alpnabetic List of Field Mames

DSCALEN 818) DSCHLEN 48(30) D5CPSRAFR L68C A8
DSCAUXPA 13284} D5CIBUFL 120(78) DSCROAP 2801cC)
DSCAUXPH 136(88} OSCIBUFP 116074) DSCSAVPT 160(40)
DSCBKFLG 156(9C) DSCLINCT i60r8Cy DSCSTBKL 152(98)
DSCCATCH (o) DSCLNKNM 80(507 DSCSTBKP 168(9¢)
DSCCHFLP 96(60) DSCLNKHML  8UC50) USCSTGCOD 3200140
DSCCNBLK 100(64) DSCLNKNM2  88(58] DSCSTECH 32801481}
DSCCVTP 16010} DSCNEXT 32(20) OsCTOTCTY 1620 8E!
DSCDBSSA 176(B0) DSCOBUFL 128(80) DSCTRACK 13(D)
DSCDBUFL 112070) DSCORUFP 124(7C) DSCUSRID 72148}
DSCDBUFP 108(6C) DSCOFCH 52(34) D5CVMCBP Lo0E64)
DSCDCER 20014) DSCOFLAG 146092} | DSCKHOAM 152098)
DSCDSPSY 248(F8} DSCOFLEN 56(381 OSCHSACP 658144)
DSCENTRY 36(24) DsCoMBPP 104(58) | nDstusasL 3240144%)
DSCEOPCT 144030} DSCPAGHT 1730AD} D3CHSASF 64140}
DSCFLAGS i2(c) DSCPELSF lé64{aG) DSCHSHD 40{28}
DSCFRELP 40(28} DSCPELST 1680481 nscyTip 2acisl
DSCHADDR 4612C) DSCPFLES 1720AC)
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De

i

1

Y4

c{Hex)

16010}

24(18)

32(20)

40028}

48(30)

H6(38)

64(40)

72(48)

80(50)

83(58)

96(60)

04(68)

12¢70)

20(78)

DSCAREA

DSCCATCH - "DSCAREA'" (eyecatcher)

DSCALEN - DSCAREA 1length DSCFLAGS |DSCTRACK Reserved
Flags Tracking
2 info,
DSCCVTP - $ DS2CVT DSCDCEP - 4 DCE for this agent
structure.
DSCYTIP - 1 YTABLEL for this DSCRDAP - { RDAREA for this agent

agent.

DSCNEXT - ¢ next DSCAREA

DSCENTRY - Entry address for this
agent.

DSCHSHD - Header for Working Sto
DSCFREIP -~ § first FQE

rage Pool
DSCHADDR - Address of working
storage header.

DSCWSHD {continued)
DSCHLEN - Length of working
storage pool.

DSCOFCH - 4 next working
storage pool in chain.

DSCWSHD {continued)
DSCOFLEN ~ Length of next pool
in chain.

DSCHDPTR - § start of working
storage pool.

DSCHSASP - ¢ start of working
storage analysis area

DSCHSACP - ¢ current element in
working storage analysis area

DSCUSRID - User ID associated wit

h this agent.

DSCLMKNM
DSCLHNKNMI - SQL/DS name

DSCLNKNIM (continued)
DSCLNKHIM2 - User name

DSCCHPLP - 4 Communication
Manager parameter list

DSCCNBLK - ¢ Communication
Manager control block (for VSE)

DSCVMCBP - ¢ VMCBLOCK for agent
(for VH)

DSCOMBPR -~ 4 Output Mailbox
parameters

DSCDBUFP - {4 default input
buffer

DSCDBUFL =~ ¢ default buffer
length

DSCIBUFP - 1 input message
buffer

DSCIBUFL - ¢ input buffer
length

SQL/Data System Logic, Volume 2

DSCOBUFP - f output message
buffer

1 5¢e ""Flags' on page 54,

Working Storage
> Manager Header
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DeclHex)

128(80)

136(88)

144(90)

152098}

1601 AD)

168¢48)

176(80)

248(F8)

3200140}

328(148)

3440158

DSCAREA {continued}

Licensed Material - Pzoperty of IBM

DSCOBUFL - {1 output huffer DSCAUXPA - 1 output buffer for OC
length (not converted by ARIXERD;:
passed to YDISPLAY in SQL/DS)
2 Current line nunber when ARIYELS
DSCAUXPH - Updated version of DSCLINCT - 2 DSCTOTET - % _ is sending mail output to ISAL.
DSCAUXPA. Used by ARIYELS for 39 Total number lines sent by ARIYELS
output to ISQL. {used only if OCINMODE = 0}.
DSCEQPCT - DSCOFLAG |Reserved DSCSTBKP - t displacement of % Used only if OCINODE = &
Number lines| Op. end ARIYTZ3 parameter list 5 See 'Flags' page 5%.
per Mailbox control
EOp 4 flags 7
DSCSTBKL - Dispatcher ARIYT23 (YSETBACK) parameter list
DSCIWHOAM -~ MHOAHMI value (from OSCBKFLG| Reserved
TRHAR) Backout
flag
}
DSCSTKBKL {continued) DSCPELSP - t Disp ENABLE ngent
DSCSAVPT ~ Backout roint parameter list
T 7
DSCPELST - Dispatcher ENABLE agent parameter list f See ""Flags' page 5G.
DSCPSRAP - Address of DSCAREA DSCPRFLGS | DSCPAGNT Reserved " Agent type indicator.
(SRAREA} Flags ® 7
DSCDBSSA - Register save area used on initial entry to DBSS
{18 fulluords)
/ /
P /
DSCDSPSY - Save area for Dispatcher (186 fulluwovds)
/ /
/ /
DSC3TGCH| Reserved DSCUSASL - Length of working G Operating system veturn code
8 storage analysis area {storage error)
OSCSTGCH - 4 stovage queue chain| Reserved (4 fulluwords)
347015B)

Data Areas



DSCAREA Flags

Offset Field Name Bits Meanings
12(0C)  DSCFLAGS
DSCROPER 1o ooen Error during ISQL operator message

processing
DSCINPRC S FORCE forward allowed
S FORCE forward not allowed
DSCACFRC 0 e Will not accept return code
de oeeen Will accept return code
DSCLIMER cend i Limit erroxr occurred
DSCHRDER P N Hardware error occurred

BSCSCHED P | SQL CONNECT required

[ SQL CONNECT not required
DSCKWSASH cese a0 LUK not started for agent

eree oals The first LUW was started
DSCE LUK croe oeaB LUW still active

P | LUK has terminated

146(92) DSCOFLAG
DSCOMODE ) S ISQL mode
0.0 vuen Local mode (system console)
Initialized to 1 foxr operator agent sitructure; initialized
to 0 for user agent structure
DSCORSET he v esee Reset Mailbox line countexr in ARIYE13
0o oens No reset
Initialized to zero (used only if OCIMODE = 0).
DSCOSLCY tedo oaes OCIMODE override in ARIYEL3I. If ISQL linkage, send message
to ISQL if on, else to system console:
1 = write message to ISQL linkage
0 = urite message to system console
Initialize to 0, check only if OCIMCDE = 0
DSCEOPSH wesdl oo End-of -process switch used by ARIYMIO (operator command
linkage). Tells ARIYE1l3 to '"send" to ISQL even if the
mail buffex is not full
cees XXXX Resexved.

172(AC) DSCPFLGS
BSCPENLK ... «ou Enable communication link

DSCPENRD dee e Enable and use RDAREA

DSCPDSPA [N I Return pseudo-agent to available queue
DSCINACT ool oo Real agent inactive {(not dispatchable)
DSCIGSTK ceee Yoo Do not attempt to free working storage

DSCSQLAB cees oo SQL/DS severed communication 1link (VM only)
ceee oo XX Resexved

54 SQL/Data System Logic, Volume 2 Licensed Material - Property of IBM



PS2CVT

(SQL/DS COMMUNICATION VECTOR TABLE)

The DS2CVT contains pointers to the base global tables for The DS2CVT
the S5QL/DS subcomponents (DB5S and RODS),; the local agent pseroneE
structure tables for the DSC subecomponent, to various 3QL/DS YRSSCVT
routines called from outside their subcomponent; and geneval RDCVT
SQL/DS global control information (primarily used by the DSC DS2CvT
subcomponenti. DCE
DSCAREA

Alphabetic List of Field Names

is pointed to hy:
(DSEHCYTR, offset ¥'14°)
(YRSDSCVP, offset ¥'1G')
(RDCDS2CY, offset X'L0')
{DS2SELFP, offset X'Ca') !
(DCEDSZP, offset X'10')
(DSCCVYTPE, offset X'10')

For the following note, also refer to the disgrams on pages

2 and 3.

: This pointer is set up for the SQL/DS Abend Handler (ARICABE).
It is located in the four bytes preceding the Abend Savearea
{pointed to he register 1) and is used te get the start of the
DS2CVT on abend or program check conditions.

DS2ABSA

DS2ABSAP
D352ABSAR
DS2ABTRIM
DS2AGTLP
DS2BRIEP
DS2BRNSP
DS2CECBF
DS2CNBLR
DS2CRDCE
DS2CVHDP
DS2DBSER
DS2DBSLE
DS2DBSLS
D52DB5S5P
DS2DCECH
0S20CELN
DS2DISPF
DS2D0SHD
DS2DSCCH
DS2D0SFPDV
DS2DUMRT
DSZDKATP
DS2DUTP

DSZEVEND
DSZ2EVLST
DSZEVTBL
DS2FLAGS
DS2GETVP

z200(csy
200(C8)
208(D0)
40201923 bit flag
68(44)
164(A4)
160(A0)
54(40)
40461943
32¢(20)
72048)
148(94)
380017C3
376(178)
144(90)
28(1C)
56136
92(5C)
34901500
24118)
14(E)
15(F)
96160}
100(64)
4402C)
400281
36(24)
1zi{c)
364(158)

DS2ICTCH
DS2IDGEP
DsS2I0IBP
DS2IDRBP
DS2IOFDP
DSZLENTH
ns2uupe

DSENEWSM
ps20tBP

DS20PCSA
0520PSYS
DS2PARMP
DS2PDMPR
D32ZPRTEP
DS2PRTSP
DS2ROCYRP
DS2RDSEP
DS2RDSLE
DS52ROSLS
DS2ROSSP
DSZREGLS
DS2RESCD
DS2RETCD
DSZRETRG
DSZRETRM
DSZRETSA
DS2RIDMS
DS52RNMSGP
DS2RSCVP

0lo)
56(38)
64(40)
60(3CT
48(30)
8(38}
106(68)
351(15F)
L08(6C)
27201101}
348015C)
76(4C)
132(84)
140(8C)
136088)
20014)
156090)
3880184)
38401807
152(98)
80(50)
84054)
88(58)
412(19C)
4020192}
408(198)
l12¢(0C)
112(70)
16110}

bit flag

DS2RSTPP
D52SELFP
DS52SERCD
DS25ERFL
D52SHOP
DS2SHTON
DS2STBKE
DS23YSBR
DS25YSER
DS2SYSM
ns2TRCUY
DS2TRONR
DS2TRFDB
DS2TRELG
DS2TRLCK

| ps2TRHFL
DS2TRUID
DS2USAGIL

| pseuserc
DS2USRER
DSZUSRSP
D32VHCBR
DS2VMID
DS2VMAHE
DS2YMSIZ
D52VHMS5H
DS2VHUER
DS2VMWHP
DS2XERLE

11e{74)
1956(C%)
392(188)
190(BE
GLa{LAD)
190(BE)
120¢781
124(07C)
126(80)
13(0)

193(C1)
188(BC)
184188)
130(BE)
191(BF)
4020192)
176(B0)
52{34)

190(BE)
172(AC)
168(A8)
56(381

352(160)
60(3C)

3600166}
350( 15E)
36801701
3640160
3720174%)



Dec(Hex)
0(0)

8087

i6(10)
24(18)

32(20)

40(28)

48(30)

56(38)

64(40)

72(48)

80(50)

88(58)

96(60)

104(68)

DS2CVT

DS2ICTCH - "DS2CVT" (eyecatcher)

DS2LENTH - DS2CVT length

DS2FLAGS - |DS2SYSM {DS2DSPDV |DS2DUMPT
Misc $QL/DS| 2 3 N
flags 1

DSZRSCVP - § YRSSCVT

DS2RDCVP -~ t RDCVT

DS2DSCCH- ¢ DSCAREA chain (SRAREA)}

DS2DCECH - { DCE chain

DS2CRDCE-~ Address of running DCE

DS2EVTBL - Address of multiple wait
list

DSZ2EVLST - Address of last ECB
processed in table

DS2EVEND - End of table indicator

DSR2IOFDP - ¢+ SQL/DS 1/0 FDESC

DS2USAGLl - Number DS2DCELN - Length

block of first user of DCE (for
agent Dispatcher)
DS2IDGBP -~ 1 general CPC control DS2IDRBP - % Recovery CPC control

block (for VSE)

block (for VSE)

DS2VYMCBP -~ ¢ VMCBLOCK for IUCV DS2VMQHP ~ ¢ Communication Block
logon (for VM) Queue Head (for VM)
DS2IDIBP - § In-doubt CPC control DS2AGTLP - ¢ Agent parameter list

block (for VSE)
DS2CECBP - t console ECB (for VM)

DS2CVHDP - Address of DSZMODE

DS2PARMP - 4 User parareters

0S2REG14 - Return address to
orerating systen

DS2RESCD - Reason code passbhack

DSZRETCD ~ Return code passback

DS2DISPP 1t ARICDSP (Digpatcher)

DS2DWATP - Address of Disyatcher
internal wait

DS2DWTP - Address of ARICDWT (DSC
WAIT routine)

DS2MUDP - Address of Cross
Partition receive routine

56 S5QL/Data System Logic, Volume 2

DS20MBP - Address of out Mailbox
procedure routine

See ''DS2CVT Flags® on page 59.
Single/lultiple partition or
Single/Multiple Virtual
Machine mode
indicator (i.e. S or M)
SQL/DS-directed output indicator
(from DSPLYDEV parameter):

For VSE:

C = Operator console
L = Printer (default)
B = Both
For VIM:

C = Operator console
SQL/DS ABEND dump type
(from DUMPTYPE parameter):

N = None
P = Partial
F = Full (default)

Licensed Material - Property of IBM



DectHex) DS52CYT (continued)

112e70) DS2RMSGP - Address of message DS2R5TPP Addrass of reset process
services routine routine
120078} 0528TBKRP - Addrass of ARLYT23 D52sysaP Address of ARIYTILE
(YSETBACK} {YSYSBACK)
1280801 DS2SYSER - Address of ARILYMOZ 052PDNMPR Address of snap dump
(YSYSTERR?} voutine
136(88) DSZPRTSE - { Start of SQL/DS DSZPRTEP ~ { End of SQL/DS partition
partition ox virtual or virtual machine
nachine
144190} N520BSSP ~ | Start of DBSS? DSZDBSER + End of DBSS
152(98) D82ROSSP - ¢ Start of RDS DS2RDSEP 1 End of RDS
160(40) DSZBRMSP - | Start of Batch oxr VI DSZBRMEP t End of Batch or VH
Resource flanager Resource Manager
168148) DSZUSRSP - | Start of user phase DSZUSREP P end of user phase
or load module or load module
176(80) DS2TRUID - userid to be traced
184(B8) DS2TRFDB - 7 Trace File Descriptor|DS2TRDNR - Trace OS2TRFLG |DS2TRLLK
Block for ARISYSD5S point nunber Flags for|Trace
selected par- 5QL/ns 'lock’
tition or wirtual trace ® byte
nachine snap dump
1921C0) [Reserved |DS2TRCUU - cuu of trace 0S25ELFP = 1 DS2CVT (used by ARICABE)”
output file {(tape?
200(C8) DS2ABSA - ABEND save arem
DS2ADSAP - ABEHWE save area PSH
DS2ABSA  (continuedj
208(00; S2ABSAR - ABEND save area registers (16 fulluwords -« for VSE}

|
/ Resexved for VI
/

272(!10)' D520PCSA - Operator communication savearea {18 Tulluords - fovr VSE)

/ Reserved for VM
/

Lo —o N

|
¥ T

Licensed Material - Proparty of IBM

5 ARICIPL must he
in the SQL/DS link hook

& See *DS2CVT Flags"

7 This field must pr
SQL/DS ABEND savea

first module

on page 5%.

Data Areas
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Dec(Hex)
244(158)

352(160)

360(168)

368(170)

376(178)

384(180)
392(188)

400(190)

408(198)

416(1A0)

DS2CVT (continued)
DS2GETVP - ¢ GETVIS search start
for ARISYSDI (for VSE)

DS20PSYS (DSZDOSMD |DS2VMGSH|[DS2NEWSH
8 9 10 1l

DS2VMID - Virtual Machine ID (for VM)

DS2VMSIZ Virtual machine size

(for VM)

DS2VMWMP - f WAITECB parameter list
(fox VM)

DSZVMUEP - ¢ entrxy point of userx
program (for VM)

DS2XERIP - ¢ address of ARIXERDI for
ARIYT15 call

DS2DBSLS -~ ¢ start of DSC,/DBSS
link map

DS2DBSLE - § end of DSC/DBSS link map

DS2ROSLS - f start of RDS link map

DS2RDSLE

t+ end of RDS 1link nmap

DS2SERCD - System module nane and number for symptom strings

DSZ;RNFL Reserved
1

DS2CNBLP - § connect block

DS2RETSA

1 ARICIP1 save area

DS2RETRG - 1 ARICIPI1 return point
at termination time

DS2SHOP - ¢ show user's routine
(ARICSHO) (VM only)

435(1B3)

Reserved (4 fullwords)

58 SQL/Data System logics Volume 2

10

11

Operating system indicator -
'V' for VM, 'D' for VSE

Save area for VSE mode
indicator (VM); Reserved (VSE)
System Mask setting (current)
(VHM); Reserved (VSE)

System Mask setting (new - no
external interrupt) (VM);
Reserved (VSE)

12 gpe "DS2CVT Flags' on page 59.

Licensed Material - Property of IBM



DS2CVY Flags

Offset Field Narne

12c0c? DS2FLAGS
DSZDCESC
DSCOACTY
0S2WTOMY
DS2TROPN
DS2DROUT
DS2RMOMS

19Q(BE) DS2TRFLG

DSETRFLA
DS2TRFLU
DS2TRFLD

DS2TRFLE

DS2TRFLI

DS2TRFLS

402(192) DS2TRMFL

DS25HTON

DS2USERC

DS25ERFL

DSZRETRHM

Licensed Material -

RIS

cecno e

KX X

fieanings

Tells Dispatcher to scan DCE chain

Operator command processor inactive
Operator command processor husy

WTO routine does implicit MWAIT

MTO routine does Dispatcher WAILT

Do not call Trace OFENW

Call Trace OPEN

Output is directed to SYSTEM console (VSE)
Qutput is directed as indicated in DS2DSPDV
Resource Manager not in DMSFREE area (SVMM)
Resource Manager iz in DMSFREE area (SVHM)
Reserved

Trace active?
1 = YES; 0 = NO
Trace by user ID?
1 = YES; 0 = NO
Trace point snap dump requested?
1 = YES; 0 = NO
Trace output disabled due to SQL/DS
ipitialization for ftrace tape nmounting
failure or dues to tvace output
access error?
1 = YES; 0 = NO
Trace off and in closed state; 0S2TRFDB
points to non-open File Descriptor Block?
1 = YES: 0 = HNO
Surpress working storage trace
Reserved

Shutdown has not bean <called
Shutdouwn (ARICS5HT) has been called
User RC=0 ox 5QL/DS RC

User return code specified

ARICABE can clear ABEND exit
ARIYVMO02 (YSYSTERR) called the ABEND
routine {ARICABE), do mot clear
abend exit

Termination recursion {lag
Termination not started
Termination in progress

Reserved

Property of IBM

Data Areas
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DSZ2MODE

DS2MODE is loaded at initialization time and the °'DS2MDIND’ the first load will bkring a new copy of the control block
field, which has been set to indicate multi-partition, ox into storage and DSZMDIND will contain 'M'. There is also a
nultiple virtual machine node (MPM/HVMM), 1is reset to pointer to locate the DS2CVT (DSZMCVTP - only in the SQL/DS
indicate single-partition, or single virtual machine mrode partition/virtual machine) and a pointer to locate the
(SPM/SVMM) if that is the execution environment for SQL/DS. OSCAREA (DS2MDSCF - SPM/SVMM only). There is also a pointer

The Batch Resource Manager, when invoked; will load the to the Resource Hanager control block chain (DS2MRMLP)} that
DS2MODE control block and test the DS2MDIND field. In | is set only in the application partition/virtual machine.
SPM/SVMM, it will find DS2MDIND to be an 'S'. In MPM/MVHM,

Dec{Hex) DS2MODE

0 NS2MDICH

"DS2MODE" eyecatcher

8 DS2MODLN - DS2MODE  1length DS2MDIND ! Reserved ! SQL/DS mode indicator:
'S' = SPM/SVMH
16110)| DS2MDSCP - 4 DSCAREA (SPH or DS2(CYTP - ¢ DS2CVT "M' = MPM/ZHVHM
SVHMM only)
24(18)| D32MRMLP - ¢ Resource Manager DS2HOECB - Operator post ECB to
control block chain wake up the operator agent
32(20)
/ 16 bytes reserved 7/
7/ 7/
47(2F)

SQL/Data System Logic, Volume 2 Licensed Material - Property of IBM



EIB (EXTERNAL INTERRUPT BUFFER)

The EIB is a SGL/DS mapping of the IPARML VM

control hlock,

and only the fields used by SQL/DS are shoun here. ARICEIB external interrupt handier.
is the mapping macce for the EIB.
DeclHex) EIB
0 (0)| EIBPTHID - EIBFLGS! |EIBTYPE EIBNSGID -
L EIBMGLIM -
8 (83 EIBVHMID
EIBTRGCL EIBIORC
EIBAUDIT 2 ;
16(10) EIBUSER -~
EIBFLNIF - EIBSRCCL -
EIBSTBLK - EIBENBLK -

EIB@CODE Resexved (3 bytes}

EIBUSER 4 continued)

24018)
EIBDBNME -
EIBVMCPFT - Reserved (4 bytes)
EIBSTAT - l Reserved
32(20) ) EIBFLN2F -
¥ EIBFLGS)
EIBIWAY ool ... One-way message.
EIBQUSCE .,.. .I.. Path has been quiesced.
EIBFRTY «sss +sl, Priority message.
%XX. X..x Not used by SQL/DS
2 EYBAUDIT Byte 1
EIBRPLE I... .... Reply too long for buffer
EIBSHPX d,, +4ve Protection exception on send buffer
EIBSNAX woble oe.. Addressing exception on send buffexr
EIBANPX ...l .... Protection exception on answer huffer
EIBANAX soes leo. Addressing exception on ansuexr huffer
EIBRJCT cese oLl., Hessage was rejected
vess -adX Reserved
Bvie 2

EIBRCPX Yawn oses

EIBRCAX cheo wuids
EIBRPPX « ol rirpe
EIBRPAX e T

EIBSEVR oves Las.

Licansed Material - Property of 1BM

Protection
Addressing
Protection
Addressing
Path was severed
cess XXX  Reserxrved

exception
exception
exception
exception

on
an
on
on

receive hutffer
receive buffer
reply buffer
reply buffer

=

[as

[

The EIB is pointed to by register 2 on entry to the 3QL/DS

Areas
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FDESC (FILE DESCRIPTOR BLOCK)

This data axea

is used to pass information describing I1I/0 |

requests from the caller to the system-dependent routines

for I/0 functions

caller.

For an I/0 request,

(ARISYSD5 and ARISDOOD) and back to the

the caller calls ARISYSD5 (entry point

in module ARISYSDD for VSE/Advanced Functions or entry point
in ARISYSEC for VM/SP) and passes a pointer to his FDESC.
an 'OPEN' request, ARISYSD5 obtains automatic

If it

Dec(Hex)

0(03}

8(8)

16(10)

24(18)

32(20)

40(28)

48(30)

storage for the module (size = 9SIZDATD), which is kept
until 'CLOSE' processing is complete. The address of this
storage is kept in the FDESC (field SYSDDMA). All I/Q
requests after 'OPEN' should refer to the original FDESC.
Bytes 0 through 39 are in the caller's area. All necessary
I/0 information is stored within this area. The remainder
of the data areaz is a save area for ARISYSDS5 and (VSE only)
the generalized I/0 module ARISDOOD.

ARIFDESC
FDESCID - Control Block ID *ARIFDESC' ! Values:
'RD*' = card reader/virtual reader
FDESLEN - Control block length DEVTYPE - Device RECFM - FLAGIS 'PU' = card punch/virtual punch
typel Record 'FR®' = printer/virtual printer
format? 'TA' = tape
'DI' = DASD
LRECL - Record length BLKSIZE - Block size (I/0 area) 'TE' = terminal (VM/SP)
‘DU’ = dummy (VM/SP)
'UK' = unknown (VM/SP)
CUUNIT - Tape cuu] EREASON - Exrror WORKAR ~ Address of DTF for VSE; 2 values:
reason code DCB ox FSCB for VM/SP x'40' =V
x'48' = VS
RECADDR - Record address in error FLAG2® Reserved x'50' = VB
(VSE only) x'58' = VBS
x'80' = F
SYSDDWA - { automatic storage for LINKADRI - Address of general I/O x'90' = FB
ARISYSDD (VSE) or ARISYSEC (VM/SP)} module (ARISDOOD) (VSE only) x'C0' = U
3 Flag byte 1 (see "FDESC Flags"
Lt INKADR2 - Address of single 1/0 LINKADR3 - Address of I/0 trace on page 63)
module (VSE only] print module (VSE only) 4 Flag byte 2 (see "FDESC Flags"
on page 63)

62 SQL/Data System Logic, Volume 2
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Dec(Hex)

FDB (continued)

b6{38) HORKADDR - Address of automatic I0REG2 - OTF alternate 1/0 register
storage for ARISDOOD (VSE only) (YSE only)
64(40) OPE?CNT CLOSECHT LRE?SHT TRCS?IT IHIISHI INIIENZ SSL%TIT Reserved
fad -
72848) SSLNAME ~ SSL memher name (VSE) or CMS filename (VM/SP) Tfor ARISYSDS
80(501) SSLBSAVE - Bave area for call to ARISYSDS
88(58) RECCMT - GET/PUT count
96{60) IOBLKAD - Address of 1/0 contrel ERRFLD - Error description (VSE only)
plock {VSE only)
104{68) RETVAL - ARISYSDH
return code

FDESC Flags

~ o un

Number of OFEH calls
Mumber of CLOSE calls

Last request switch:
X'0l' = OPENQUT
Kro2r o= PUT

X'80' = OPEMIN

X'€oy = GET

X'FD* = EOF

X'FE' = ERROR

X'FF’ = CLOSE

VSE trace I/0 suwitches (see
PFDESC Flags' on page §3)
Indicator general I/0 modole
accessed (VSE only). Indicator
file is OPEN (VYH/SP),

0 Indicator single I/0 module

11 Flag for READ FILE

(VSE only)
or READ PMEMBER
statemnent

Offset Field Hame Bits Meanings
15{0F) FLAGI
ASSIGM beiu %o Dynamic tape assign (VSE).
REWOPERN ¥ e b Reuind tape befors OPEN [VSE).
REWCLOS 1. W Rewind tape after CLOSE (VSE).
FULLOY 0 L 5 e RECFH, LRECL, BLKSIZE to be obtained
from FILEDEF or file (VM/SP eonlyl.
BLKFMOVY AP (N BLKSIZE and RECFM to he obtained from
FILEDEF or file (VM/SP only).
BLKSZOV Y o BLKSTIZE to bhe obtained from FILEDEF
or file (VM/SP onlyl.
PRYLOV T SYSPRINT LRECL value may be obtained
from FILEDEF (VYM/SP only).
evoe Frnel Reserved.
36¢24) FLAG2
ASHPRER oo 80w PREFP ASH wurite to SYSPCH {ignoxred in Vi),
COMPRED ) T FREF PL/YX; COBOL, oxr FORTRAN to SYSPCH (ignoved im Vitl.
e XX NXXUX Reserved.
57043} TRCSWIT {YSE only)
TRCLVLL Ve a® e e I/0 trace level 1 (LST3.
TRCLVLZ SR T 6T I/0 trace level 2 (L5T).
TRCCONS e by s Console cutput device.
TRCBOTH o e Consela/SYSLSET output.
oae MXXX Rezerved,
Licensaed Material - Property of IBM Data Areas
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FORMAT CONTROL BLOC

The current SQL statement format block (Format Control
Block) pointer is field FINSTR (offset X'E4') in the GCB

(Global Control Block).

FINSTR is a part of the GCB's

current SQL statement buffer structure INSTRING {offset

X'D8').

The Format Control Block (ARIIFMB) is used to save
information about a query, such as top title, bottom title;

Dec(Hex)

0

8

104(68)

208(D0)

464€100)

480C1E0)

488( 1E8)

496(1F0)

column headings, grouping, totals,; and subtotals.

It is

based on the pointer FINSTR and is on a doubleword boundary.
Storage for the block is gotten (via GETHAIN) in the module

ARIIPQY.

This is done after a SELECT is entered and only if

there is not already a Format Control Block bhuilt for the

SELECT statement.

ARIIFMB -~ Format Control Block
IFMBEYE - Eye Catcher 'ARIIFMB '
IFHMBTT — Top title /
/
!
IFMBBT - Bottom title I
/
/ /
/ |
F i
/ IFMBCS — Column separatox /
/ /
'. |
/ IFMBNL — Null Character String /
/ /
IFMBLC - IFMBLN —
Length of Length of null
col separatorxr string
IFMBLF — Length IFMBITS — IFMBGNO — IFMBSNO -
of variable Bit switches! Number of MHumber of
fields gYOUpS Subtotals
IFMBTNO — IFMBCOL - IFMBTTL — Top IFMBBTL -
Nunber of Number of Title length Bottom title
total spec. columns in length
results

66 SGL/Data System Logic, Volume 2

lsee Mote I, page 65.
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| 1 1
504(1F8) | IFMBCFH? — Array of column FMT specs

/ 2This array is rapeated for every
IFMBCOP |IFHBCLN |[IFMBCBS |IFHBCERP| IFMBCNM — Column heading / column created.

Mbr of Length | Coelumn | Group

dec of control| posi- S5ee Mote 2, page 65.
places dsplyd bits tion
field
/
7 T T i
(1IF8+20) IFMBCTYP — IFMBCIM — Index inte display line
Datatype

(IF8+28) IGMBCAC - Pointer to subtotal/
total accumulators

Note 1:
Offset Field MHame Bits Meanings
90({5A) IFMBITS Bit Switches

IFMBOL Yooy cooo oove soon Outline
IFHBTE P Top title on
IFMBBB T Botton title on
IFMBMS vl omeie wmr e svoe Master fornat switch
iFMBTOT enatd i @l wr :oss Put totals out
IFHBTSP soos sbas waae cean Put total separator line out
% eoee waXM O MXXN RMNX Reserved

Hote 2s

BO&(LFA) TIFHBCB Column Control Bits
IFMBCI vy wwne Colunn displayed if on
IFMBCLZ s flgn sisaw Leading zeros displayed
IFMBCE A R A Column grouped by
IFMBCST seeid wvies Column has subtotals
IFMBCT velea Kims Column has totals
IFMBCCE RS Control kreak this column
IFMBCSP . bimid  weidis Separateor needed
#* FEHE Rasexrved
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GCB (ISQL GLOBAL CONTROL BLOCK)

actual storage for the fields will be obtained by the other
modules. Register 6 points to the Global Control Block in
all ISQL modules.

ARIIGCB macro contains the ISQL Global Control Block and
other declares that are required by nultiple modules. All
fields declared in this macro are based on pointers. The

Alphabetic List of Field Names

BEGCOL 560(230) IGCDEST 1832(728) IGCIPATD 448(1C0)

BEGTAB 564(234) IGCDIAG 19(13) (flag bit) IGCIPFKD 456(1C8)

BSIZE 568(238) IGCDLEN 376(178) IGCIRETD 460(1CC)

CARDINAL 348(15C) IGCDOTP 332(14C) IGCISCHD 464(1D0)

CURRENT 584(248) IGCDSPSZ 1828(724) IGCITRH 12(C) (flag bit)
DISPPTR 5%2(250) IGCDS20N 14(E) (flag bit} IGCITRMD 468(1D4}

EOFPTR 588(24C) IGCDS2RB 15(F) (flag bit) IGCIVFYD 472(1D8)

EOFREACH 14(E) (flag bit) IGCDUPCT 421(1A5) IGCINATD 476(1DC)

FINSTR 228(E4) IGCEIRL3 500(1F43) IGCINRTD 480(1E0)

FIRST 572(23C) IGCERASE 17¢11) (flag bit) IGCLBHNO 380(17C)

FMTINFO 560(230) IGCEXIT 14(E) (flag bit) IGCLBPTR 388(184)

FPREV 246(F4) IGCEXTRP 428(1AC) IGCLBSZ 384(180)

IGCABNDQR 16(10) (flag bit) IGCEXTTR 16(10) (flag bit) IGCLBUF 380(17C)

IGCAENDT 16(10) (flag bit) IGCEYE 0(0) IGCLEN 8(8)

IGCALARM 13(D) (flag bit) IGCFSCRP 488(1E8) IGCLINEP 504(1F8)

IGCANCEL 12(C) (flag bit) IGCFWORD 2180(884) IGCLINSZ 558(22E)

IGCASQL 160(A0) IGCFWRD 2188(88C) IGCLNUM 392(188)

IGCAUTGC 14(E) (flag bit) IGCGSCRP 496(1F0) IGCLPTR 1624(658)

IGCBLNKP 524(20C) IGCGSN 200(C8} IGCMAPP 43565(184)

IGCCASE G17(1A13 IGCGSF 204(CC) IGCMSG 18(12) (flag bit)
IGCCDEYE 316(13C) IGCGSS 200(C8) IGCMSGI 18(12) (flag bit)
IGCCHAR! 2105(839) IGCHELP 15(F) (flag bit) IGCNEND 326(148)

IGCCERR 14(E) (flag bit) IGCHEXOP 520(208) IGCHFR 15(F) (flag bit)
IGCCICDD 144(90) IGCHOLD 17¢11)  (flag bit) IGCNLD 356(164)

I6CcIcan 148(94) IGCHTNS 580(244) IGCNLL 352(160)

IGCCISQL 15(F) (flag bit) IGCHWRD1 2188(88C) IGCNOOSP 16(10) (flag bit)
IGCCLASS 41101983 IGCHWRDZ2 2190(88E) IGCNOTD 18(12) (flag bit)
IGCCLEAR 16(10) (flag bit) IGCICANR 12(C) (flag bit} IGCHOTR 18(12) (flag bit)
IGCCLEN 280(118) IGCICE 19(13) (flag kit) IGCNSCRL 556(22C)

IGCCHD 280(118) IGCICICD 440(1B8) IGCNSCRP 300(12C)

IGCCHS 17(11) (flag bit) IGCIDBS 12(C) (flag bit) IGCNTR 534(216)

IGCCOLSD 1836(72C) IGCIDUSW 17¢11) (flag bit) IGCNULLM 19(13) (flag bit}
IGCCOLSL 344(158) IGCIECB 100064} IGCHNUMR 2106(83A)

IGCCONT 412(19C3) IGCIFULD 444(18C) IGCOCE 2100(834)

IGCCOPS 408(198) IGCIMMED 14(E) {flag bit) IGCOLEN 288(120)

IGCCOST 422(1A6) IGCINDEX 304(130) IGCONTUE 18(12) (flag bit)
IGCCPARM 404(194) IGCINEOF 13(D) (flag bit) IGCOPCNT 312(138)

IGCCPTR 284(11C) IGCINEX 13(D) (flag bit) IGCOPR 288(120)

IGCCRTN 308(134) IGCINL 208(D0) IGCOPTR 292(124)

IGCCSAP 164(A%) IGCINP 212(D4) IGCORTN 324(144)

IGCCVLD 14(E) (flag bit) IGCINPUT 13(D) {flag bit) IGCOUTLN 16(10) (flag bit)
IGCDCPT 413(19D) IGCINS 208(D0?} IGCOUTP 512(200)

IGCDELI 414(19E) IGCINTL 400(1590) IGCPATCH 452(1C4)

IGCDEtL2 %15(19F) IGCIOREQ® 15(F) (flag bit} IGCPFK 420(1A4)
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IGCPFY
IGEPGSZ
IGCPINIT
IGCPLEN
IGCPRCPR
IGCPREOF
IGCPROC
IGCPROCG
IGCPRTR
IGCPRTRL
IGCPRTR2
IGCPTR
IGCRWID
IGCRBDOH
IGCRE
IGCREAD
IGCREADL
IGCREADP
IGCREADS
IGCREEND
IGCRETRN
IGCRFWRD
IGCRHARP
IGCRHXP
IGCRPLYF
IGCRPTAR
IGCRSAVE
IGCRSTRT
IGCRSWAL
IGCRSWAZ
IGCRSHAZ
IGCRSHAG
IGCRSKAE
IGCRSLIAL
IGCRSHATY
IGCRSHAB
IGCRSHEL
IGCRSHB2
IGCRSWE3
IGCRSUB4
IGCRSLBS
IGCRSHBS
IGCRSHETY
IGCR3KBE
IGCRSWCE
IGCRSHC2
IGCRSHCT
IGCRSHCS
IGCRSHCE

Licensed Material

15(F) (flag
3960 15C)
13(D) (flag
396118C)
1340 (flag
13(D) (flag
i2ecy (flag
336¢150)
2091(82B)
2091{82B)
2091182B)
21841888
398(18E}
13(D} {flag
538(21A)
12(C) (flag
176(80)
180(B4)
176(BG)
19(13) (flag
15(F) (flag
210418381
432¢1B0)
20960830}
516(204)
1824(7201
32020)

18(12) (flag
21{15)  (flag
21(15) (flag
21t15) (fley
21015) (flag
21(15) (ilag
21(15) (flag
21(15) (flag
2i15) (flag
220161 (flag
22(16}) (iflag
22116} (flag
22016} (flag
22{1é6) (flag
22(16) [(flag
22{16} (flag
22(16) (flag
23(17) (flag
23(17) (flag
23(17) (flag
23(17) (flag
230171 {flag

hit)
bit)
bit)

bit)
bit)

bit)

bit)
hit)

- Property of IBM

IGCRSHCE
IGCRSHCT
IGCRSWCE
IGCRSHIL
IGCRSKH92
IGCRSW93
IGCRSHG94
IGCRSHIS
IGCRSWSE
IGCRSWO7
IGCRSMSS
IGCRTRP
TGCRUNM
IGCSAVED
IGCSCRHAT
IGCSCRMD
16CsansL
1GCsanse
IGCSAL
16CsGLCA
IGCSALDA
1GCSALRC
IGCSSCRP
IGCSTACK
IGCSTATL
IGCSTATP
IGCSTATS
IGCSTATX
IGCSTEND
IGCSTKID
IGC3TKL
IGCSTKNO
IGCSTKP
IGCSTKSY
IGCSTRCD
IGCSMHIT
IGCSYSCL
IGCTASKN
IGCTBL
IGCTECE
IGCTERM
IGCTIMNDX
IGCTKNG
IGCTRCUR
IGCTREND
IGCTRL
IGCTRMID
IGCTRNID

(flag
(flag
(flag
(flag
(flag
({lag
(fiag
(flag
(flag
(flag
{flag

20014}
20014)
20016)
20(14)
20014)
20014)
200161}
424 1A8)
20911828}
19013} (flag
1120(70)
114072}
552(228)
54g(224)
126C)
152(98)
1561 9C)
40211923
G520 1EC)
116174)
184(B81]
188(BC)
184088}
484(1ES)
19013)
116(74)
124(7C)
5a0izic}
128t&0)
2092182C)
Gra{lAag)
12¢C)
sagq(220)
136088}
3200140)
26(60)
12(C)
B32(21%)
17¢11) (flag
21724187C)
2176(680)
536(218)
104068)
1a0(8C)

(flag

(£lag

(flag

{flag

bit)
bit)
bhit)
bit)
hit)
bit)
bit)
kit)
bit)
bit)
bit)

bit}

bit)

bit)

bit}

bit}

bit)

LGCTRON
IGCTRPTR
IGCTRKWP
IGCTRMWRT
IGCTSD
IGCTSK
IGCTSKID
IGCTSL
IGCTSP
IGCTSKR
IGCTSS
IGCTSSAV
IGCTS3H
IGCUID
IGCVFYC
IGCHORKR
IGCHWRIT
IGCHRITL
IGCHRITP
IGCHRITS
IGCXTRCL
IGCXTRCZ
IGCXTRCE
IMSTRING
1IPOS
LAST
LINSTR
LPREV
LTOKEN
LTOKEMNZ
LTOKEM3
LTOKEMS
NLDLANKS
OFFSETS
PINSTR
PPREY
PREVIOUS
PTOKEN
FPTOKERM2
PTOKENZ
PTOKENS
QIMFROG
TINSTR
TOKEN
TAKEN2Z
TOKENS
TOKEM%
TPREY

l18(12)
528(210)
1a(12)
19(13)
16010}
L3284}
1320841
1680481
172(AC)
16010}
168048
2108(83C)
15(F) (flag
24(18)
19(13%)
50801FC)
GleCLAD)
192(C0)
196(Ca}
192(C0)
17011)
170810
17011)
216(08})
29601281
5760240
216(087
232(E8)
2a8(ra)
25601001
264(0108)
272(110)
16200654}
596(254)
2zeioc)
236(EC)
232(E8)
252(FC)
2600104)
26601000
2761114}
14(E)
226(EQ)
248(F81
256(100)
264(108)
272(110)
2O00F0)

(flag

(flag
(flag
(flag

(flag

(flag

(T lag
(flag
(flag

(flag

bit)
kit)
bit)
bit)

bit)

bit}

bit)

Bit)
bit}
bit)

hit)
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Dec(Hex) IGCB - ISQL Glohal Control Block

0 (0) IGCEYE - Eyecatcher 'ARIIGCB'

8 (8) IGCLEN - Length of global IGCSKIT - Bit switches!
control hlock

16010) IGCSHIT (continued)

Note 1:
Offset Field Name Bits HMeaning Offset Field Name Bits Heaning
12(C) IGCSWIT
Byte 0O Byte 1
12(C) IGCITRM 1... .... ITRM transaction is up 13¢0) IGCINPFUT 1... ... In bulk input data mode
IGCPROC .l1.. .... Read from procedure IGCTMNEX .1l.. ... Exit from build input data mode
IGCTERM ..1. .... Forced terminal 1/C IGCINEOF ..1. .... End-of-file in a routine for INPUT
IGCICANR ...l .... ARIICAN was called IGCALARHM ...1 .... Sound terminal alarm
IGCSQL ool La e 5QL statement input IGCRBDOM ... 1l... Rollback done; cancel
IGCANCEL .... .1l.. CANCEL entered IGCPINIT .... .1.. PROC initialization processing
IGCINDBS .... ..l. ARTIRWI called by ARIIDBS IGCPRCPR .... ..1. PROC line printed
IGCREAD .... ...l READ after HWRITE IGCPREOF .... ...1 End-of-file on a procedure
Byte 2 Byte 3
14(E) IGCAUTOC 1... .... Autocommit On mode 15(F) IGCDS2RB 1... .... Indicates SQL/DS caused a ROLLBACK
IGCIMMED .1.. ... Immediate On mode IGCPF9 P SO PF Key 9 was pressed
IGCCVLD  ..1. .... Valid command IGCCISQL ..1. .... ARIIVFYC called from ISQL

IGCERR S CICS error detected IGCHELP ,..1 .... HELP command is being processed

QINPROG .... L... Query in progress IGCNFR R No first record in buffer
IGCEXIT .... .l1.. Exit to CICS IGCRETRN .... .1,. ITRM return to CICS

EOFREACH .... ..1. End of query rous IGCICRE® .... ..1. ITRH I/0 request

IGCDS2DN ... .. 1 SRL/DS down IGCTSH S | Write to temporary storage

Byte 4 Byte 5

16(10) 1IGCTSR beve s .. Read from temporary storage 170581) IGCXTRCI 1... .... Extract trace on

IGCTSD oI, Ge.. Delete temporary storage IGCXTRC2 .1.. .... Extract JCL trace on

IGCEXTTR ..1, .... Extract trace on IGCXTRC3I ,.1. .... Extract message trace on
IGCOUTLN ...1 .... Display all fields IGCIDUSK ...1 .... Do a COMMIT

IGCCLEAR .... 1l... Clear before continuing IGCTKNG ... 1... Use zeros for token delimiters
IGCABNDT .... .l.. ARIT abended IGCCMS vees ola. VM/CMS

IGCABND® .... ..1. ARI® abended IGCERASE .... ..1. Erase screen

IGCHODSP .... ...} Input not displayed IGCHOWD .... ...1 HOLD (PF 9)

Byte 6 Byte 7

18{12) IGCONTUE 1... .... Continuation 19(13) IGCICE ... siens Improved command entry

IGCTRWP  .1.. .... Wrap trace table IGCTRMWRT .1l.. «... Write trace entry

IGCTRON ..1. .... Display trace IGCREEID ..!. .... Routine error simulates end for
IGCRSTRT ...1 .... Cancel verify restart input and query display
IGCNOTR .... ... No trace entry IGCSTEND ...1 .... Set error

IGCNOTD .... .l.. No trace display IGCVFYC .... l... ARIIREAC called by ARIIVFYC
IGCMSGI .... ..lL. Special message ryeply IGCDIAG ... o1.. Diagnostic write done

IGCMSG O | Normal message reply IGCSAVED .... ..l. Duplicate count saved

IGCNULLM ... ...1 Nyll message line
68 SQL/Data System Logic, Volume 2 Licensed Material - Property of IBM
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Utiset Fieid MName Bits fieaning UTTSeT Fiftd hane niis
Byte & Byte 9
20014} IGCRSMOI 1... <..n Switch 91 (Reserved) 2l(1%) IGCRSHALI 1... ....
IGCRSHI2 .1.,. ...» Switch 92 (Reserved) IGCR3WAZ 1., o.eo
IGERBHIF ale vvis Switch 93 (Reserved]) IGCRSHAS ..1. ....
IGCRSW94 ...1 .... Suitch 94 (Reservad) IGCRSHA4 ...1 ...
IGCRSWYs .... 1... Suitch 95 {(Resarved) IGCRSHAG .... 1.,
IGCRSH?6 .... 1., Switch 96 (Resarved) IGCRSHAS .... .1..
IGCRSHS7 .... ..l. Suitch 97 (Resexvad) IGCRSWHAT .... ..l.
IGCRSW98 .... ...l Suitch 98 {Resexved) IGCRSHAS ..., o |
Byte 10 Byte 11
22(16) IGCRSWBI 1... ..,. Suitch Bl {Reserved) 23017) IGCRSWCL 1l... ....
IGCRSKWB2 .f.. .... Switeh B2 (Reserved) IGCRSHCZ .1.. ....
IGCRSKB3 .. 1. .... Switch B3 {(Reserved) IGCRSWC3 ..1. ....
IGCRSWBS ...1 .... Suitch B4 (Resevved) IGCRSHCEG ...1 ....
IGCRSWBS ... i... Switch BE (Resexved] IGCRSWCE ... 1.,.
IGCRSWBG .... .1.. Switch B6 (Reserved) IGCRSHWCEG ... .1l..
IGCRSMB7 .... ..1, Switch B7 (Resexved) IGCRSHC7 .... ..1l.
(GCR3HBS ... ...1 Suitch B8 (Rasexrved) IGCRSHCE ... ...l
Dec{Hex?
24(18) IGCUID - User ID
32(120) IGCRSAVE ~ Register save arsa for ARIICIZD subroutines (64 bytes)
/ o
7/ /
F6LE0) IGCTECB - Terminal write/read IGCIECB - IDBS wait for
request ECB terminal ECB
104(68) IGCTRMID - Terminal IO0
112(70) IGCSCRHT -~ IGCSCRMWD - IGCSTACK - Stack Manager
Screen height Sersen width IGCSTKID - Stack eyecatcher
120¢78) IGCSTACK (continued) IGCSTACK (continued)
IGCSTKID (continued]) IGCSTKL - Stack length
126(80) IGCSTACK {(continued) IGCTSK - Task-id for dump headers
I IGCSTKP - ¢ stack IGCTVSKID - Character header
I
1361881 IGCTSK (continued) IGCTRNID - ISQL CICS
l IGCTASKN ~ Task number transaction ID
144(90) IGCCICDD - ¢ ARIICICD dynamic IGCCIC20 - 4 ARIICIZ2D dynamizc
area area or ARIISYSC dynamic araa

Licensed Material - Property of IBM

Switch
Switch
Switch
Suitch
Switch
Switch
Switch
Switch

Suitch
Suitch
Switch
Suitch
Switch
Suitch
Switch
Suitch

Al
A2
AS
Al
A5
A6
A7
A&

Cl
cz2
C3
Cq
Cs
(o)
cv
cs

Fleuning

{Reserved)
(Rezerved)
{Reserved)
(Resexrved)
(Reserved)
{Reserved)
(Resexved)
{(Reserved)

(Reserved)
fRazerved]
[Raserved)
[Reserved)
(Raserved)
[Rezerved)
(Resexvad}
tResexved)
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152(98)

160(A0)

168(A81}

176(B0)

184(B8)

192(C0)

200(C8)

208(00)

216(D8)

224(ED)

232(E8)

240(F0)

248(F8)

256(100)

IGCSQLCA - § SGLCA

IGCSQLDA ~ ¢ SQLDA

IGCASQL - ¢ active SQL statement

IGCCSAP - ¢ CICS CsA

IGCTSS - Temporary
IGCTSL - Temporary storage
write length

storage write structure
IGCTSP - Temporary storage write
pointer

IGCREADS - Input length/pointer structure

IGCREADL - Length of input
area used

IGCREADP - 4 2K input area

IGCSTATS - Status area length/pointer structure

IGCSTATL -~ Length of status
area used

IGCSTATP - {1 status area

IGCHWRITS - Output area length/pointer structure

IGCHRITL - lLength of output
area used

IGCWRITP - ¢ output area

IGCGSS - General screen length/pointer strxucture

IGCGSN - Number of general
screen lines

IGCGSP - { general screen output
area

IGCINS - Terminal/procedure input area structure

IGCINL - Length of terminal/
procedure IPT area used

IGCINP - ¢ terminal/procedure
input area

INSTRING - Current
LINSTR - Current SQL statement
actual length

SQL statement bhuffer structure
PINSTR - § current SQL statement

INSTRING (continued)
TINSTR - Current SQL statement
total used length

FINSTR - {1 current SQL statement
format block

PREVIOUS - Previous SQL statement buffer structure

LPREV - Previous SQL statement
actual length

PPREY - ¢ previous S5SGL statement

PREVIOUS (continued)
TPREY - Previous SQL statement
total used length

FPREV - { previous SQL statement
format block

TOKEN -~ Token length/pointer structure

LTOKEM - Token length

| PTOKEN - 1 token

+
TOKEN2 - Token 2 length/pointer structure

LTOKEN2 - Token 2 length

S5QL/Data System Logic, Volume 2
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i
2640108) TOKEN3 - Token 3 length/pointer structure

LTOKENZ - Token 3 length PTOKENS - { token 3
272(110) TOKENG - Tolen & length/pointey structure
LTOKENSG - Token 4 length PTOKEN4 - 1 token 4
2800118) IGCCHD - Command validation routine structure
IGCCLEH = Length of command to IGCCPTR - 1 command to validate
validate
286vla20) IGCOPR - operand validation youtine structure
IGCOLEN ~ Length of operand to IGCOPTR - t operand to validate
validate
296(128)| IPOS - Starting position of IGCNSCRP - ¢ normal screen for
token scan LTRM

30401300 IGCINDEX - Number of next empty IGCCRTN -~ 1 routine for command
screen line processing

3120138)| IGCOPCHNT - Operand counter fTor IGCCDEYE - t ARIICICD dynamic

ARTIOVD storage eyecatcher

3200140)| IGCTBL - ¢ table for operand IGCORTN - ¢ routine For operand
seavch processing

32801483 IGCMEND - Displacement to end IGCDOTR - Displacement to dot (.}
of creator name for tokenizer

536(150)| IGCPROCQ - CIC3 temporary storage queue name for routines

3440158} | IGCCOLSL - Columm separatoy CARDINAL - Humbex of rows in
length query result
321 160)| IGCHLL - MNull value length for IGCNLD = Null value data for
displays digsplays (20 hytes)
/s /
7/ /
I
376(1781| IGCDLEN - Length of displayed IGCLBUF - Display buffer structure
colunns IGCLBNO - Mumber of lines
384(1580) IGCLBUF (continued)
IGCLBSZ - Size of buffer IGCLEPTR ~ 1 buffex
392(188) | IGCLNUM - Current display line IGCPGSZ - Page size values
IGCPLEN - IGCPHID -
Page length Page width

Licensed Material - Property of IBNM
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4000190)| IGCINTL - Total IGCSQLRC - SGQL| IGCCPARM - ¢ CICS paraneter list
input area return code
length available

408(198)| IGCCOPS - Number of IGCCLASS| IGCCONT| IGCDCPT| IGCDELI| IGCDEL2 2 class value
copies 2 3 4 3 ¢ 3 Continvation character
% DECOPT value
416(1A0)| IGCWRIT| IGCCASE| IGCSTRCD - IGCPFK |IGCDURCT| IGCCOST - ISGQL 5 Tokenizer first delimiter
7 6 ARIIcICD cI1cs| ° 10 optimizer cost ® Tokenizer second delimiter
start code estimate 7 Read/Write flag

L - Single line write
G24(1A8)| IGCRTRP - 4 retrieve buffer IGCEXTRP - ¢ extract work area G - General screen urite

S - Status area urite
Set case operand {upper/louer)
PF key number

432(1B0)| IGCRMARP - ¢ RMAR control block IGCMAPP - 4 map system-dependent

table 10 petrieve duplicate count
%40(1B8)| IGCICICD - 4 ARIICICD for map IGCIFULD - ¢ ARIIFULD for map
448¢1C0)| IGCIPATD - 4 ARIIPATD for map IGCPATCH - 4§ ARIIPAT for map
456(1C8)| IGCIPFKD - % ARIIPFKD for map IGCIRETD - 4 ARIIRETD for map
464(100)) IGCISCHD - § ARIISCMD for map IGCITAMO - 4§ ARIITRM for map
4721108)| IGCIVFYD - ¢ ARIIVFYD for map IGCIWATD - ¢ ARIIWATD for map
480¢1E0)| IGCIWRTD - ¢ ARIIWRTD for nap IGCSTATX - ¢ status messages

488(1E8)| IGCFSCRP - 4 full screen buffer IGCSSCRP ~ § 3270 status area

496(1F0)| IGCGSCRP - § 3270 general screen| IGCEIR13 - ¢ CICS EIB for ARIICICD
work area

504(1F8)| IGCLINEP - { 3270 buffer IGCWORKP - 4 3270 total area
address matrix

51202003 IGCOUTP - § 3270 output message IGCRPLYFP - § 3270 reply area

5200208)| IGCHEXOP - ¢ 3270 hex 0 area IGCBLNKP - 4 3270 blank area

528(210)| IGCTRPTR - 4 trace table IGCTINDX - Index| IGCNTR - Numberxr
into trace of ftrace
table entries
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536(218})| IGCTRL - Length IGCRC - Cmd IGCSTKNO - CHS program stack
of trace table return code numhex
B44(220)| IGCSYSCL - Length of ARIISYSC IGCSQDSP - ¢ SQL DSECT storage
dynanic ares
552(228)| IGCSADSL - Length of SGL DSECT IGCNSCRL - IGCLINSZ -
storage Length of Length of
normal CHS display line
screen
5600(230) FMTINFO - Global format infermation (bhytes 560 - 1623}
BEGCOL - Beginning column for BEGTAB - Beginning talk character
display for display
568(238)| BSIZE - Buffer size for 1 rou FIRST - 4 holding tank beginning
addrass
576(240)| LAST - { holding tank ending IGCHTNS - ¢ holding tank next slot
address
584(248)| CURREMNT - 4 holding tank EOFFTR - f last row
current slot
592(250)| DISPPTR - ¢ display zow OFFSETS(256) - Offset of 1'th
Tield in & row
/
Z NLBLANKS - Humber of leading
blank rous
1624{658)| IGCLPTR(50) - { display lines
£
/ IGCRPTAP = ¢ xeport writer
1828(724)| IGCDSPSZ - Number of records in IGCDEST - Print destination
display buffer address
1836(72C)| IGCCOLSD - Column separator data (255 bytes)
/
/ il
2092182C) | IGCSTKSV - stack register save IGCRMXF - 4 RMX DSECT
area
2100(834)| IGCOCE - QOCE in printable format IGCE?AR] IGCN??R

2108(83C)/ IGCTSSAY - CHMS ARIITS register save area (64 bytes)

Licensed Material - Property of IBM

1l IGCRUMM - Set run-node codes
L., '00'B - CONTINUE
'01'B - STOP
*10'B - CANCEL
IGCPRTR - Print route ¢ode
IGCPRTR1 - ARIIPRTD uses to
save/restore
IGCPFRTR2 -~ ARIIFRTD uses to
save/restore
..11 ... '00°B - SYSTEM
‘01'B - CICS/VS
'10'B - POMER/VYS
. nxxy Ressxrved

Data Areas
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2172(87C)| IGCTRCUR - Current trace entry

IGCTREND - {§ end of trace table

2180(884)| IGCFWORD - Reserved fulluword

IGCPTR - Reserved pointer

2188(88C)| IGCFWRD - Reserved

74

IGCHWRD1L IGCHWRD2
2191(88F)

SQL/Data System Logics Volume 2

12 peserved character

13 Mumber of records in program stack
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GCGLOBUWA (CATALDG GENERATION GLOBAL WORK AREA)

Tha GCGLOBWA contains base structure blocks, a file the storage
descriptor block, & record area for the source statement addressability.
library member (ARISCAT) reads, pointers, and other conmtrol catalog
information necessary for c¢atalog generation. ARISMAI gets ARIBGCG.
DeciHex) GCGLOBWA
0(0) GCGID — 'GCELOBWA' (Gencat work area ID)
8 (8) GCGLNTH - Gencat work area GCGSAVE — Save srea for Source
length Statement Library member (VSE)
or CMS Card Image file (VM)
24(18) Reserved (12 bytsas)
32(20) GCGSYSB — SYSBOOY Table Block
(98 characters) /
40(28) 7
F 4
4
128(80) GCEOPT |Reserved
136188) | GCGSTRNG ~ Character string—name (20 characters) /
/ /
/
1521981 BCGCARD — Card image
(71 characters) /
7 /
/
224(EQ) Resaexved (13 bytes)
e /
4 /
240(F0) GCGSVADD — Save storage area GCGRLPTR — Table pointer
address
248(F8) | GCGBAPTR — BASE Table pointer GCGPRVRL - Previous table pointer
256(100)| GCGMCRPT — Save table pointer GCGLCRPT — Link Control Table
(LCR) pointer
264(108)| GCGSCRPT — DBSPACE Control GCGCOLPT = Colunn pointer
Table (SCR) pointer
272(110)| GCGSYSPT — SYSOPTS pointer GCGDOMPT = DOMAINS pointex
280(118)| GCGCBPTR — CBASE pointer GCGSBPTR — SBASE pointer
288(120)) GCGTBPTR — TBASE peinter GCGTRBPT — TBASE pointer

for the work

ares

and sets up the

Register 11 points to the work area in all
GCGLOBWA is mapped by

generation modules.

The

! Option Flags:

GCGUSERR
GCGUSER

{(Bit 0)
(Bit 1)
Bits 2

It User error.
1: User supplied
7:Reserved



Dec(Hex} GCGLOBWA (continued)

296(128)| GCGLSTID — Last TIOD GCGSBTID — SYSOPTS row ID
2 GCGOPRT (Bit 0) = 1: Open print data set
306(130)| GCGTRNID — LUW ID GCGSBRID - £ Reserved GCGLSTCL (Bit 1) = 1: Last column in
SYSOPTS table ID DEFINE table
GCGEXDFM (Bit 2) = 1: Exit loop in DEFINE
312(138)| GCGDOM — DOMAINS Block (96 bytes) index
/ / GCGENDC (Bit 3) = 1: Exit loop in read
/ / card

Bits 4 - 7: Reserved

408(198)| GCGSVIND — First index pointer GCGINDPT — Current index pointer

416(1A0)| GCGSVLNK - First link pointer GCGLNKPT — Current link pointer

424(1A8)| GCGSVDOM —~ Save DOMAINS pointex Reserved

432(180)| GCGTB — BASE/TBASE Block (64 bytes)
/ /
/ /

496(1F0)| GCGCB — CBASE Block (32 bytes)
/
/

528(210)| 6CGSB ~ SBASE Block (12 bytes)

B36(218)
GCGSCR — DBSPACE Contrel Table
(14 bytes)
552(2281} GCGLCR - Link Control Table (LCR)
560({230)| GCGICRPT — Address Index GCGICR — Index Control Table (ICR)
Contxol Table (ICR) {30 bytes)
/
/ /
/
592¢(250) GCGFDESC — File Descriptor Block
(110 bytes)
/ Ie
/ /

703 (2BF)
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IVIND/OVIND (INPUT OR OUTPUT VARTIABLE IMDEX)

ARIBIVI and ARIBOVI map the host variable index list. This
list contains the length of each name in IVNAMES and
OVMAMES.

Decl{Hex) ININD/OVIND

000) |IVNINTNH/OVNINTHM| IVINAMLN/OVINAMLN - Vector of 512 halfwords,
- MHext available each containing the length of
index a name in IVNAMES/OVNAMES.

Licensed Material - Property of IBM
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IVNAMES/OVNAMES (INPUT OR OUTPUT VARIABLE NAMES)

ARIBIVN and ARIBOVN map the input and output variable name
list, which contain input or output host variahles found in

a SQL statement by the Parser.

DectHex) INVNAMES/OVNAMES
6{0) |IVNBPAIRS/ Reserved IVNNAMEX/OVNNAMEX| IVNNAMES/
OVNRPAIRS - Next available| OVNNAMES
Number of pairs space
8(8)
Room for 512 names of 18 characters each.
See module flow in Volume 1, Section 2;
"Parser', for an illustration of its use.
/
/
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LOG PAGES AND RECORDS

This suhsection consists of templates for log pages and for
those log records that are used by the Loy subsystem itself.

These aveas are mapped by YLOGTMPL.

LOG SEGHENT PAGE TEHPLATE

DeciHex LOGPAGE (4096 bytes:

T
0 (0) LPHEAD - Log page header
LPSEQNG - Log page sequence LPGOOD — Length of wvalid prefix
nunber of page
8 (a} LPHEAD (continued) LPDATA — Log page data
LPHEXT ~ t next page in real (4084 bytes)
storage
16(10)
/
/

LOG RECORD HEADER

DeclHax) LOGHEAD

0 (0) |RECTYPE RECLTH — Length of data
1 part (follouws header)

TRANS — LUW identifier

8 (8) PREVREC — Relative address in
log of previous log record of
this LUW

610

TIMESTMP — TOD when record was
started

Licensed Material - Property of IBM

Recoxrd type:

0 -

Not-yet-written log record

Smallest code of UPDATE-type record
Largest code of UPDATE-type record
Begin LUMW

LUW savepaint

End LUW

Abort LUW

System checkpoint
Prepared-to-Comnit
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VARIABLE-LENGTH FIELD TEMPLATE

Dec(Hex) VFIELD

0 (0) |VFIELDL - Length
of field Data string (of length VFIELD value)

SYSTEM CHECKPODINT RECORD

Dec(Hex) SCHKDATA

R} I
D (0) SCHEAD -~ Fixed-length portion of system checkpoint log record ! Reason for checkpoint:
(bytes 0 - 31) 'I' - Loy just initialized (formatted
SCREASON| Reserved SCLOGBEG — YTABLE3.SLOGBEG as of {cold start)
1 checkpoint 'R' - System just recovered {warm start)
'M' - No logging this session
8 (8) |SCGLMODE| Reserved Reserved ‘C' - Periodic system checkpoint
2 'S' - System shutdown
'B' - Archive checkpoint
16010) Reserved SCNTRANS — Number of SCBODY (just before archive begins}
entries in use 'A' - Archive checkpoint
{after archive complete}
24(18) SCCOLDT — Clock at time of cold log 2 Loy mode as of checkpoint
T
32(20) SCBODY — Varying length portion
SCELT
SCTRANID — ID of active LUW SCUSERID - SQL userid |
L
40(28) SCUSERID (continued) SCCOORD — Coordinator ID
1
]
48(30) SCCOORD (continued) Resexved (16 bytes)
56(38)
64(40) SCTLGBEG — Address of BEGIN MWORK
record
72048) SCTLGEND — Address of last log SCTTSTAT — Image of TPHMAP state
record
80(50) Reserved (16 bytes)
95(5F)
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EXTENSION OF CHECKPDINT RECORD

DeclHex)

0 (07

SCHKDATIL

SCARCHIV — Address of mest
recent archive checkpoint fox
0 if no archive)

SHAXTRAM = Largest LUMW sequence

numbker used to date

BEGIN WORK / SAVE WORK RECORD DATA PART

DeclHex) TSAVDATA

0 (07 NEXTREC — § next record. Set

during recovery to hypass
invalid records

USERID — Identifier of user
(8 bytes]

8 (8)
TSCOORID = Coordinator ID
{8 bytes)
16010}
TSRCVYTOK — Recovery token
(8 bytes)
24(18)
Reserved (16 bytes)
3z2(20)
40(28) SAVEDHO — Mumber of savepoint
T
48(30) LASTLOCK = ¢ last lock held at SCANS
savepoint SCANLTH - Lenath SCANDATA -
of SCAMDATA Scan data
(length in
56(38) field SCANLTH)
/ /
/s /
End SCANDATA
+ 0 (0) USERDATA
UDATALTH — UDATA — User data (length = wvalue in UDATALTH)
UDATA length
8 t8)
7 /
/ /

Licensed Material - Propexty of IBM
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ABORT LUK RECORD

Dec{Hex) TABTDATA

0 (0) TAFUSER - User ID

8 (8) TAFCOORD — Coordinator ID

16(10) TAFRCVTK — Recovery token

24(18) Reserved (16 bytes)
32€20)

END LUW LDG RECORD

Dec(Hex) TENDDATA

| This is an array of l-byte fields containing the length and valuégg]
/  of user data.

/
/ /
|
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FREPARED-TO-COMNIT LOG RECORD

Dec(Hex}) TEMDIDAY

0 (0} TENDIUID - 5GL wuserid

8 181} TENDIEID - Coordinator recovery token

16010} Reserved (16 bytes of hinary zeros)

24018} TENDICOO — Coordinator ID

32(20) TENDITOT ~ Terminal operator il TEHDITID — Texminal ID

40(28) TEHNDICTI ~ Coordinator LUW ID TEMDICTB «~ Cooxdinatox binavy
for unit LUK ID

48030) TEMDIRMI — Resource Managex I0 TENDIMLL — Mumber| Reserved

of lotyed lock {binaxy zeros)
elenents
56(38) TENDLTLB — Address of log TEND1SAY — Save point at time of
racord I (TLOGBEG: FTC (Prepare-to-Conmit)
64(40) TENDISTA — TPMAP 'state' at Resexrved (8 bytes of binary
PTC tinme zeros)
72(48) TENDINL - Number LOCKS -~

of locks logged {see description
below left)

80(50) LOCKS iz an axray of 9-~hyte entries, The number of entries
/s is given in the previous field (TEMDINL). An entry format is: /
7/ LOCKNAME - B-hyte lock name 7/
LOCKMODE — Lock mode
End of T
LOCKS USERDATA
+ 0 (0} |UDATALTH - UDATA -~ User data {length of wvalue in previous
Length of user field (UDATALTH)}
data
4 7/
/ /

Licensed Material - Propexty of IBM Data Areas 83



LOCK ELEMENT (FROM PTC RECORD?

Dec{Hex) TPRLOCKS

0 {(0)] TPRLCKN —~ Lock name

8 (8) | TPRLCKM
Lock
mode
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LOG DATA FOR A DBSI (ARIYNOO) CALL AS PASSED TO/FROM THE LOG LIMKAGE

The following structures are mapped by the YLOG macro.

OVERLAY FOR FIRST BYTES OF ALL LOG RECORDS

LCOMHEAD
Dec (Hex) 5
0 (0) |LcoMFLG!|LcoMSEG? LCOMTID? LCOMRID
Log RID for
Record calls:
Flags INSERT,
DELETE,
UPDATE
8 (8)
LCOMRID
cont'd

Log record flags:

1... .... If child entity, page lock
in backup

cloes oso. If parent entity, page lock
in backup

sels ooo. If index, page lock in
backup

cesd oos. If any index haz to be updated
the meaning of the other bhit
depends on the type of log
record

eos o XXXX Reserved

2 DBSPACE and TID of base xow

Licensed Materiel - Proparty of IBM
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DATA FOR INSERT

LINSERT - Log Data for INSERT

Dec (Hex) 1
0 (0) |LINSHEAD - Header of logged data 1 Log Flags for xouw:
LINSFLG! | LINSSEG? LINSTID? LINSRID? 1... «... If child entity, page
Log lock in backup
flags .1.. .... If parent entity, page
lock in backup
..l. .... If index, page lock in
8 (8) LINSHEAD (continued} LINSPREF¥ - Link prefix backup
LINSRID |(LINSHD4 -~ Bytes 3 - 6 of prefix of information ...l «... If any index exists
(cont'd) inserted row LINSCP LINSPP LINSPSEG coes 1... If row also being
LINSLTH LINSRCD [LINSPRL |[Copy of |Copy of |Parent connected
Total length of Relation|Length YLCTIDP |YLPTIDP, |DBSPACE eeee 1., If yxow 2 is a parent
rouw code of link |for LID |PSEGMENT |number cese «2l, If row 2 is a left twin
prefix (Don't cese +..X Reserved
care if 2 ID (DBSPACE, TID, RID) of inserted
parent = row
0) 3 present if fifth bit of LINSFLG = 1.
4 Dl1d, new overflow TIDs, link pref
16 (10> LINSPREF (continued) Jengths of row 2.
LINSPSEG|LINSTIDS -~ TIDs of R-twin, L-twin, parent of xou | 5 Length of link prefix of old rouw
(cont'd)|LINSRT LINSLT ¢ Length of 1link prefix of new rou
26 (18) !
LINSPREF (continued)
LINSTIDS (continued) LINST2 *
LINSLT LINSPA LINST201 - TID of old
I[cont‘d) ovexflow row (0 if none) l
32 (20 | {
LINSPREF (continued}
LINST2 (continued) LINSTOD
LINST201 |LINST202 ~ TID of new overflow row |LINST2L1|LINST2L2|TID of
{cont'd)|{0 if none) Length 5 Length6 data row
of row 0
40 (28) |
LINSPREF (continued) LINSVAL - Field values of inserted row

LINSTOD (continued)

/7
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DATA FOR CONNECT

Dec (Hex) 1
G (0] |LCONHEAD - Headex of logged data
LCONFLG! | LCONSEG LCONTUPL - TIDs, prefix lengths of
Log DBSPACE of connected row
flags connacted row 1 LCTUPLB -~ TID of base row LCTUPLDL
LI
8 (8) LCOMHEAD {centinuad)
LCONTUPL (continued)
LCTURLOL (continued) LCTURLO2 - TID of new overflow row |LCTURLI?
TID of old overflow vow (0 if none)
(0 if none)
i [ T '
16 (10} LCOMNHEAD|LCOMPREF - Link prefix information of format?
lcont'd)|LCONCP -{LCONPP ~|LCOMPSEG - Parent|LCONTIDS - TIDs of R-twin
LCONTUPL |Copy of |Cepy of |DBSPACE nunber L-twin, parents of rou 1
(cont'd) |YLCTIDP |YLPTIDP, |(Don't care if LCONRT
LeTUPL2 [for LID |PSEGHENT parent - 0}
24 118) LCONPREF (continued?
LCONTIOS {continued)
LCOMNRT LCOMLT LCONPA
[cont'd}
32 (20) | CONPREF (continuad)
LCONTIDS | LCONTZ - 0ld, new overflow TIDs; link pref length or row 2
(cont*d){LCONT201 - TID of old ovexflou LCONT202 - TID of new
LCanPA row (0 if nonel overflow xrow {0 if none)
|{cont'd)
i~ T
40 (283 LCONPREF (continuad)
LCOMT2 f(continued? LCONTOD - TID of data yrow of vow 0
LCONT202 | LCONT2L1 | LCOMTZ2L2
|icont'd) = 2
]
48 (30) / LCONVAL - Bytes (3 - end) of xrow 1, If row 1 changed page (that is, \

LCONNECT - Log data fexr COMMECT

/

LCTURLOL -~= LCTUFLDZ2), followed by hytes {3 - end) of rou N\

2. If row 2 changed page (that is LCONT201 -= LCONTDZ).

Licensed Material - PFroperty of IBM

for xouti
eo-. If child entity,
lock in backup

Y Log flags

 EEEH page

dee oo.. If parent entity, page
lock in backup

.1. .... Den't rare

val . Don't care

If row | expanded hut not
connected
»1,, If roew 2 is a pavent

1o If xou 2 a left twin
» wee weoX Reserved
Length of link prefix
Length of link prefix of new row
Present if fifth hit of LCOMFLG = 1
Length of link prefix of old xrow
Length of link prefix of new row

us

of old row
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DATA FOR DELETE

Dec¢

26

32

40

88

(Hex)
(0)

(8)

(10}

(18)

(20)

(28)

LDELETE - Log data for DELETE

LDELHEAD - Header of logged data
LDELFLG!|LDELSEG LDELTIDB - Base TID of deleted row |LDELRID
Log DBSPACE of RID of
flags deleted rouw deleted
row
LDELHEAD (continued)
LDELRID|LDELTIDO - Overflow (or 0 if LDELHDG - Bytes (3 ~ é) of
(cont'd) none) TID of row prefix of data row
LDELLTH - Total LDELRCD
length of deleted|Relation
data row code of
data row
T
LDELHEAD |LDELPREF - Link prefix information similar to LDISPREF.
(cont'd) {Preszent if fifth bit of LDELFLG = 13}
LBELFRL |LDELCP LBELFP LDELPSEG - LDELTIDS - TIDs of R-twin
Length Copy of |Copy of Parent DBSPACE L-twin, parent of row
of row YLCTIDP |[YLPTIDP, | number LBELRT (R-twin}
link for LID |PSEGHENT| (Don't care if
pref ix LDISPA = 0)
LDELFREF (continued)

LDELTIDS (continuved)

LDELRT
{cont'd)

LDELLY (L-twin)

LDELPA (parent)

LDELPREF
LDELTIDS
(cont'd)
LDELPA
|(cont'd)

(continued)
LDELTIDR - TID of data row of
right tuin

LDELTIDL - TID of data row
or left twin or parent

f
LDELPREF
(cont'd)
LDELTIDL

I(cont'd)

LBELVAL - Field values of deleted rouw

SQL/Data System Logic, Volume 2

Log flags:

...

If child entity page

lock in backup

If parent entity page
lock in backup

lock in bkackup

If index page lock in
backup

... If any index exists

If rouw being disconnected
Reserved
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DATA FOR DISCONMECT

LOISCONN - Log data for DISCONWECT

Dec (Hex!
0 {(0) |LOISHEAD - Header of logged data
LOISFLG'|LDISSEG - DBSFACE|LDISTID - Base TID of disconnected |LDISTIDD
Lock nunber of child Touw TID of
protocol data and
flags disconn
rou
¥
8 (8) LDISHEAD (continued) LOISFREF =~ Link prefix information of format
LOISTIDD (continued) Similar to LDELPREF
LOISCPR LDISPP LDISPSEG - Parent|LDISTIDS
Copy of |Copy of UBSPACE nunber LDISRT
YLCTIDP |YLPTIDP,| (Don't care if (R-twin)
for LID |PSEGMENT LOISFA = 0)
16 t101 LDISPREF {continued)
LDISTIDS - TIDs of R-twin, L-twin and parent of row {continued)
LDISRT {continuad) LDISLY (L-%win) LDISFA
(parent)
24 (18) LDISPREF (continued])
LDISTIDS {continued) LDISTDR - TID of data row eof right |LDISTDIL
ILDISF‘A (continuad) fwlin [cont'd)
I
32 120) LOISPREF (continued)

LDISTDIL - TID of data
row of left twin orxr
paxrent

Licensed Haterial - Property of IEM

Lock Protocol flags:

1... .... If page lock needed for
child
21le. ... If page lock needed for
rarent
ceo lu., Link prefix data is present
XX ,X%X% Resexrved
Data Areas
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DATA FOR UPDATE

LUPDATE - Log data for UPDATE

Dec (Hex) 3 1 Log flags:
0 (0) |LUPDHEAD - Header of logged data l... .... If entity page locks in
LUPDFLG | LUPDSEG LUPDTID -~ Base TID of updated row LUPDRID backup
Log DBSPACE of RID of .1.. .... Don't care
flags updated rou updated ..l. .... If index page lock in
rou backup
T ...l ... If any index has to be
8 (8) LUPDHEAD (continued) updated
LUPDRID|LUPDTID! - 01d overflow TID. ILUPDTIDZ - New overflow sose loos If any index after 8 is
(cont'd) 0 if none | TID. O if none updated
T T T vees 1., If any domain changed
16 (10) LUPDHEAD (continued} length
LUPDTIDZ |[LUPDLTH1 - Length|LUPDLTHZ - Length|LUPDBEG - Displ. |LUPDIND? «e.. «.XX Reserved
(cont’'d)jof old subrow of new subrow in row of Ist 2 Flags describing whether any of
updated byte the first 8 indexes were updated.
Bit I = 1 if the the Ith index
24 (18) LUFDDOMS - 0Old; new subrous was updated.
/ /
DATA FOR LIST
LLISTINS - Log data for LIST INSERT
Dec (Hex) 1
0 (0) |LLSTHEAD -~ Header of logged data
LLSTSEGM - LLSTPAGE - Page of 1list LLSTDISP ~ LLSTTLTH
DBSPACE of list rouw Displacement of Length
rou inserted list roujof
inserted
list row

8 (8) LLSTHEAD|LLSTDOMS -~ Inserted field values of list row
{cont'd)
LLSTTLTH
(cont'd)
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DATA FOR CINSERT OF AM INDEX CONTROL

Dec (Hex)
0 (0}

8 (8)

16 (107

24 (18

Dec (Hex)
0oy

Licensed Material - Property of

RECORD (ICR)

CINSERTI - Log data for CIMNSERT

v T i i Log flags foxr index
CIHEADI - Header of logged data XXX+ ..., Unused
CILFLGSI|{CISEGNI -~ DBSPACE|CILASTI - CINEWIDI - Hew CIRIDI veedl weu. If indexed
Log number Previous index ID|index ID T to . sss XXXx Unused
flags raster 2 Flags:
control (CIUNIQGI) 1...
record
| (GEETXLTD) 1., w.
CIHEADI (continued) CINEWI -
CIRINI CIDOMIDI - ¢ to CILTHNI - Length (CILTHDYI - Lengt CIDOMNI (CITYPEI) ..00 ...
(cont'd)|ldomain control of new index of domain control|Mumber 0% <% s
record control record record of e N (e
domains (CILOCKIY ... 1
in index
T T T oo o0 Wi gs
CINEWI - New index record
CIRELY - Back ¢ CINEXTL -~ ¢ to CICODEI |Reserved | CIFLAGSI|CIFREEX (CIORDERIY For wvaria
to master contrelinext index Grdinal 2 Percent. pioain i a
record record nunber of free
of index space at SO0 ey
load (CIASCBI) .... ..0.

v |
CINEWI (continued]
CILENI CIROOTPI -
Length

for

fined

length

case

CIDOMSI - Domain

Numbexr with sign:

+ For ascending
order

- For descending
order

Index root page

CINSDONMI - Log data

CIDOMDSI - Domain

Desceriptors

CIDOMTYI |CIDOMLI
& Domain

|length

1

describing domains

! Domain type:
CIDFIXLI 0... ....
CIDINDXT .0.. If indexed domain

L L3 XY Unused

PRI

Isn

If variable length domain

Resevved ....

bl v

If unique key

If fived length
evs

If type 1 table
If type 2+ unary
if type 2+ binary
Fine key interval
locking

Page locking ot

deart

ble length keys
Short keys are
high

Short leys are lou

If all ascending
domains



DATA FOR CINSERT OF A TYPE 1 TABLE CONTROL RECORD OR LIST CONTROL RECORD (HMCR)

Dec(Hex} CINSERTR - Log data for CINSERT of a table

T T
0 (0) CIHEADR - Header of logged data

CILFLGSR| CISEGNR - CILASTR - Last CIDOMIDR - CIRIDR
Log DBSPACE number table ID Pointer to Neuw
record domain control tahle
flags record ID
{(RID)
8 (8} CIHEADR - (continued} CINEKR - Header of logged data 1 Record type:
CIRIDR CILENDR -~ CIMRTYPE{CIMRELC |CILFREF |CIDEGREE|CINIMAGS 'R' for table or 'L' for list
(cont'd) Length of 3 £ 3 Numbex Munber 2 Tahle ordinal (stored in rous}
domain control of of 3 size in bytes of link prefix in
record domains| indexes table rouws
. 4 Number of links in which table
16(10) CINEWR - (continued} CILIST - Log of list related has child rous
CINCLINK|CINPLINK| CIMDOMN - values 5 Number of links in which table
< 8 Pointer to LLSFREE |LLHMAXPN| LLEMAXPN - has parent rous
domain control of Max Maximum page
record free header number
space page
prior prior

24(18) CILIST CIDOMDES - Domain
{cont'd])| Descriptors
LLEMAXPN CIDEMTYP CIDOMLTH

(cont'd) Domain % See Note 1 below.
length
Note 1:
CIDOMTYP - Domain type
CIDFIXLT 0... .... If variable length domain
CIDINDEX 000 vl If indexed domain
* o X000 XOOUX Reserved
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BATA FOR CINSERT OF DBSPACE

Dec(Hex )

o0

16010)

Note 1

CISFLAGS:
CITLOCK
CISGLOCK

CINSERTS - Log data for

HEADER CONTROL RECORD (SCR)

CIHNSERT of a DBSPACE header contyrol vrec

ord

T T
CIHEADS - Header of logged data

CILFLGSS| CISEGNS - CITIDS - Not used CIRIDS
1 DBSFACE number Not
used
¥ 1 1
CIHEADS CINEWS - DBSPACE header data
{cont*d)|CISFLAGS|CISFREE |CISMULL |CIHMAXPN| CIMAXFN - Maximum page
CIRIDS 2 S Null Max hdr| number in DBSPACE
{cont'd) char page
number
CINEWS - (continued)
# CIEMAXPN - HMoximum entity
rage numbexr in DBSPACE
0... .. IUf entity rage log lock
oreidin If DBSPACE locking
XX XxxX  Reserved

Licensed Material - Property of 1BM

Log flags Tox
header rou
See Mote 1 balow.

Percentage of fre
space at load

e

L

n

+

it

Ly

Data

Areas

93



DATA FOR CINSERT OF A LINK CONTROL RECORD (PLCR OR LCR)

Dec({Hex)} CINSERTL - Data for CINSERT of a link control record
T T T
0 (D) CIHEADL - Header of logged data
CILFLGSL| CISEGNL - CILASTL - CINEWIDL - CIRIDL
Record DBSPACE number Previous child New LINKREC ID Child
flags of child LINKREC Table
D
8 (8) CIHEADL — (continued)}
CIRIDL CIPSEG - Parent CIFREL - Parent CIPLNKRN - New CIPLNKRO
(cont'd) DBSPACE number table ID PLCR record ID |0ld PLCR
record
D
16010} CIHEADL - (continued)} CINEWL
CIPLNKRO| CILENP - ltength CILENCL - lLength| CILENPL - Length|CILCHILD 1 Length prefix of child
{cont'd) of parent of parent list of child list 1 used in open of a parent
descriptors of child IDs of child IDs to allocate SCB space
T T T
24(18) CIMEWL - New LINKREC (continued) 2 Index of first TID pointer
CILCREL ~ Table CILPSEG - CILPREL - Table CILCTIDP|CILPTIDP in child vector of TID
ID of child DBSPACE number ID of parent 2 3 pointers. TID pointers are
of parent (0 consecutive in this order:
unary link} right twin, left twin, parent.
32¢20) | CILISTC - List 3 Index of first TID pointer
of other child in parent vector of TID
links in CREL pointers
Dec(Hex) CIPLINKS
T Y
0 (0} CIPLINK ~ Entries for links in which table is a
parent. The number of entries in the
this array varies.
CIPLIDS - CIPLIDL - LID CIPLIDR - Table
DBSPACE number of link ID of child inm
of link 1ink
(=SEGM of
child)
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DATA FOR UPDATE OF HEADER CONTROL RECORD

Dec(Hax) CUPDATE - Log data for UPDATE of header control record
¥ ] ]
0 (0 CUHEAD - Header of logged data 3
CULFLGS CUSEGH - CUDOMID - New CULASTD - Q14 CURID -
: DBSFACE numbexr domain control domain control Table
racord record ID
— 1
8 (8} CUHEAD - f{continued) CUNEW - Header of logged .
CURID CUIMID - Index CULENOR - Length data
{cont'd) i of domain CUFLAGS |CUFREEN |CUFREED
control record 1 2 g .
L)
16010) CUNEW - CUDOMDES -
{cont'dl| Domain 3
CUDEGREE descriptors
4 CUDQMTYP | CUDOMLTH
s Domain
length
Note 1:

CULFLGS: Log record flags

CUDOMTYP: Domain type

CUSEG awet ¥ If DBSPACE header control update CUDFIXLT 0...
CUREL eeee +l.. If table control record update CUDINDEX 0.,
CUIMAG wees s+, IF index contrxol record update * « o XX OXXXX
® XXXX ...% Reserved

CUFLAGS: DBSPACE header and index control record flags

CUTLOCKN Dies 5wes If entity page logical

locking

CUTLOCKO slee wve. TLOCK kefore update
CUILOCKN oels seoo IF key locking

eel0. oeoo If page locking
CUILOCKO esvsl oo.. ILOCKING before update
CUSGLOKN eees leso If DBSPACE locking
CUSGLOKD eees +Lle» SGLOCK before update
#* coes XX Reserved

Licensad Material - Property of IBHM

See Mote 1 below.

Pexrcentage of free entity
space - new value

Bercentage of fres entity
space -~ updated value

Number of domains
before updating

See Note 1 below.

If variable length domain
If DINDEXED domain
Reserved

Data Areas
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DATA FOR CDELETE OF AN INDEX CONTROL RECORD (ICR)

Dec(Hex)

0 (0}

8 {8}

16010)

24(018)

Note 1:

CDLFLGSI:

DeclHex)

0 (0}

96

CDELETEI - Log data for CDELETE of index control record

T T T T 1
CDHEADI -~ Header of logged data
CDLFLGSI| CDSEGNI - CDLASTI - CDELIDI - CDRIDI
1 DBSPACE nunmber Previous index Deleted index t master ! 5ee Note 1 belou.
1D ID control
record
CDHEADI - (continued)
CDRIDI CDDOMIDI - CDLTHIMI - COLTHDI - CDIMNEXT
(cont'd) Pointer to Length of Length of ID of
domain control variable length domain control next
record index data record index
control
record
H T
CDHEADI CDELI - 01d index record 2 Percentage of free
(cont'd)|CDFLAGSI|CDFREEI |CDLENI CDROOTPI - Index xoot Resv'd space at load
COIMNEXT i 2 3 page
{cont'd) 3 Length for fixed
length case
CDDOMSI -~
Domain numbers 4 4+ for ascending order
with sign 4 - for descending order
Log flags fox index row CDFLAGSI:
PR S If indexed CDUNIQI ) S If unique key
XXX . XXXX Unused CDOFIXLI [ PN If fixed length keys
CDTYPEX Il T If Type 1 table
.01 ... If Type 2, unary
s 1 If Type 2, binary
CDLOCKI etiets Je.e Fine key interval locking
o U, - Page locking at leaf
CDORDERI oriita; alls . Short keys are high
cEne ake . Short keys are louw
CDASCDI calye vl If all ascending domains
#* cees aeaX Reserved
CDESCRPT
T
CDDOMDEX - ¥ CDDOMTYI:
{Humber of CODFIXLI Qs o 50 o s If variable length domain
entries vary) CDDINDXI S PR If indexed domain

CDDOMTYI |CDDOMLTH
Domain Domain
type L} length

SQL/Data System Logic, Volume 2
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DATA FOR CDELETE OF A TYPE 1

BeclHax)

¢ {0)

8 (8}

1601010

TABLE RECORD (MCR)

CDELETER - Log data fox CDELETE of a takle xecord

T T T 7
CDHEADR - Header of logged data
COLFLGSR| CDSEGNR - CDLASTR - iast CDDOMIDR - CDRIDR
Log DBSPACE number table ID Fointex to Deleted
recoxrd domain control table
flags record ID
COHEADR - {continued)
CDRIDR CDCLINKS - COPLINKS - CDIMAGES - CDHEXTR
(cont'd) Mumber of Numbez of Number of D of
child iinks pavent links indexes next
table
COHEADR
(cont'd)
CDONEXTR

|(cont'd)

DATA FOR CDELETE OF A DBSFACE HEADER CONTROL

Deciiiex)

8 (o)

8 (8]

CDELETES ~ Log dota for CDELETE DBSPACE header control record

RECORD (5CR)

Licensed Material ~ Proparty of IBH

T 1 T
CDHEADS - Header of logged data
CDLFLGSS| TDSEGNT - COTIDS - Het uzed CDRIDS
Log DBSPACE nunber Not
flags used
tor hdr
row
COHEADR - (comtinued]}
CORIDS CDSCLNKS - CDEFLHKS -
tcont'd) Number of Number of
logged child legged parent
Links Links

Data Areas

7



DATA FOR CDELETE DOF LINK CONTROL RECORD (LCR.

Dec(Hex) CDELETEL - Log data for CDELETE of a Link Control Record
L T T T 1
0 (0) CDHEADL - Header of logged data
COLFLGSL} CDSEGNL - CDLASTL - CDELIDL - CORIDL
Log Child DBSPACE Frevious child Deleted child Child
record number LINKREC ID LINKREC IO table
flags ID
T
8 (8) CDHEADR - (continued)
CDRIDL CDNEXTL - Next COPSEG - Parent COPREL - Parent |COPLNKRN
{cont'd) child iink DBSPACE nunmber table ID PLCR
record
D
16(10) CDHEADER - (continued)
CDPLNKRN| CDLENCCL - CDLENCPL - CDLENPCL - CDLENPPL
(cont'd) Length of Length of Length of Length
child list of child list of parent list of of
child IDs parent IDs child IDs parent
list of
parent
IDs
T T
24(18) CDHEADL CDELRECL - Deleted CDLISTS - List of other 1links
(cont'd) LINKREC affected by delete
COLENPPL [CDLCHILD [CDLCTIDP|COLPTIDP} LLSEG - DBSPACE LLTID - Link ID
(cont'd) i 2 3 nurber
DATA FOR UNDD/REDO OF A SORT
Dec(Hex} SRTLOGTP - log data for SORT
T T T T
0 (0) SRTLOGHD - Header of logged data
USRTSEGM - UICOMP -~ ICOMP UHOLDIND| UGQUALF |UBUFELIM|UNREQDOM
Sort DBSPACE for SORT HOLDIND QUALF 2
nunber for for
SORT SORT
T 1
8 (8) SRTLOGHD -~ (continued)
UNREQDOM| UNORDSPC - UNSARGS - UNKEYDOM - USCBLTH
(cont’'d) Number of Number of Number of 3
SORTORDER search specified key
fields arguments domains
16(10) SRTLDATA - Log data containing SCB, SORTLIST, SORTSPEC, SARGS
and KDOIMAINS
Y— /
98 SQL/Data System Logics Volume 2

PLCR)

1

Length of prefix of child
used in open of a parent to
allocate SCB space

Index of first TID pointer

in child vector of TID
pointers. TID pointers are
consecutive in this order:
right tuwin, left twin, parent.

Index of the first TID pointer

pointer in the parent vector of
the TID pointers.

Duplicate elimination
option

Number of SORTLIST
domains

Length of logged Scan
Control Block
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LOCK CONTROL

BLOCKS

LOCK CONTROL BLOCK INTERCONMNECTIOMS

YRSSCVY

/) ——
[: HAMGATEP?

Ln
|

|
r____J

|
! MANMGATES

]
7’/

[
HASHF LAG

({Entry Point)

HASHCHAN

HASHFLAG

{Entry Point)

HASHCHAN

NAMEGATE

-
[
1
1
o

NEXTGATE

GATENAME

e e s v iy v ———

NAMEF LAG

MOUE MNAMEQUE

LRB
NEXTLRB -3,
LRBSTATE
LISTHEAD? e
TNEXTLRBS
/
MAMEGATE L —4
NEXTGATE ~ —f==—- F e . . mmmmmmeeeem
GATEMANE
NAJIEF LAG

HODE MAMEQUE

Note: See page 100 for format of an LRB.

See page

Licensed HMaterial - Property of 1IBM

101 for the Named Gate.

> Jo LRB c¢hain

MEXTGATE = D

L.

. LISTHEAD®

P NAMGATER points

ta top of the
MNAMGATES hash
table (as
shownl, A
spacific entry
in the hash
table is detexr-
mined by apply-
ing o hash
function te &
gatename.

Te LRB chain

2 The LISTHEAD

pointer in each
LRB points back
to the MNAMEGATE
which "ouwns" the
LRE chain.

3 Agent local LRB

chain pointer

{i.e. all LRBs
Youned" by an

agentl.

—> To LRB chain

Dota Areas 69



LRBS (LOCK REQUEST BLOCKS)

The LRB chain consists of a header and an array of LRBs. It
is generated by the YLRBS macro. An LRB in the chain may be
either a regular LRB or a Named Gate Header. The Named Gate
Header and overlay are generated by the YGATEDEC macrxo,

Dec(Hex) HEADLRB (The Prototype (Empty) Header for LRB chain}

This subsection shous the header, an LRB; a Named Gate
Header, and a Named Gate. The HEADLRB points to the gqueue
of free LRBs. Each Named Gate Header points to a queue of
Named Gates; each of which points to a queue of requests for
a resource (LRBs).

T
0 (0) FREELIST
FREEVERS — Null FREEQUEUE — { queue of free LRBs
8 (8) MTLRB
MTMEXTLR — Null pointer MTSTATE — Status of prototype ! Free state (= 0)
! 2 a 4 2 No access mode (= 1)
3 Instant duration (= 1)
16010) MTLRB {(continued) 4 Type free queue (= 1)
MTSTATE (continued) MTHEAD — ¢4 Free List 5 Not convert mode (= 1)
5 & 7 | 8 ¢ Class (= 0)
7 Keep (= 0)
24(18) MTLRB (continued) ® Ouner (= 0)
MTNEXTL — Null pointer IRBS — Array of 24%4-byte LRBs
/ /
/ /
LRB
Dec(Hex) LRB
- 1
0 (0) NEXTLRB — ¢ Next LRB in queue or LRBSTATE — Status of LRB
chain REQ?TATE LR%MODE LR%DUR QUEZYPE ! to 9: See Notes on page 101,
8 (8) LRBSTATE (continued) LISTHEAD — § head of queue or
CDN!HODE LRBC%ASS LRB§EEP ON?ER holder of this LRB
16(10) THEXTLRB — 4 next LRB owned by Space reserved for named gate
this LUW heads
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Notes:

Named Gate

LRB is free.
Lock waiting to be granted.
Maiting to be converted.
Lock request granted.

4 = Lock request denied,
LRBIMODE s
No accass
Intention
Intention
Share (5]
Share and
Exclusive

1 2EQSTATE:
0
i
2
3

£

share (I3) mode
exclusive (IX)
mode

intention exclusive (5IX) mode
{X) mode

mode

«
-
pe]

Instant {cancel request vwhen grantedl}.
Short (has duratien of DBSI callj.
Duration undexr user control.

255 Long (Jock held te end of LUW).

% QUETYPE:

1 In Free List.

& In Named Gate Queuve.

5 = Named Gate Header in Hash Chain.
CONVMODE - If converting, the new mode.
LRBCLASS - Count of ARIYKOI <¢alls by the requestor.
LRBKEEP ~ If "1'y keep LRB heyond COMMIT.
OWNER - Index of LRB owner in TFHAP,

um——gombumr—a
L I T Y I L et | A N VO T IO VI 1
el

o~ e R

Header

DeclHex)

NATIGATES

0 i{0)

HASHFLAG — Latch for Hash Chain HASHCHAN - 1 Named Gate Queue

Named Gate Overlay for LRBs Used as Named Gate

DecfHex) NANMEGATE
0 (03 MEXTGATE — | next gate in hash Reserved LSNAMED
chain a
8 18) | GATENAME - ¢
T T
16010) GATEGATE - Queue description
NAMEFLAG ~ Latch on gate queus NAHEMOUDE| MNAMEQUE - 1 queue of
i ! requests for gate

Licensed

Material - Propexty of IBH

? Yype field of LRB = 5 (Gate Headex)
L0 fame of Gate. See rield GATE in
YTABLELl; gpage 248 for more
information.
Bits (0-15) Lock type.

Bits (16-31) DBSFACE number,

11 pode of granted group

Data

Areas



MAILBOX DATA AREAS

ITFPARM (PARAMETER LIST TO BUILD INPUT MAILBOX)

IIFPARM is a parameter list structure mapped by ARICIIF and is the
linkage to ARICIMB to build the Input Mailbox.
The pointer to IIFPARM is passed by ARICHMB.

Dec(Hex) IIFPARM

g (0) IIFRDINP - ¢ RDIIN area IIFDBUFP - § Mailbox (default)
8 (8) IIFDBUFL - Length of Mailbox IIFOBUFP - 4§ new Mailbox
(default)

16010} IIFOBUFL - Length of new Mailbox| IIFMSGLN - Length of message in
Mailbox

24(18) IIFPABEG - Partition or virtual IIFPAEND - Partition or virtual
machine beginning address machine ending address

102 SQL/Data System Logic¢, Volume 2
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OHDHEAD (OUTPUT HAILBOX HEADER) AND OUTPUT ELEHENTS

An output Mailbox consists of the header (OHDHEAD) and a
nunber of output elements. The output Mailbox is pointed to
by OIFDSPTR in the OIFPARM parametexr list. Module ARICOMB
builds the output Mailbox (HPM) for sending data to the usex
partition oxr wvirtuwal machine

| DactHex)  OHDHEAD

0 (a) OHDCATCH - ‘ARICOMB ' (eyecatcher)

End-of -Process flag:

8 (8) OHOLEWN - Length of output OHDEOPR OHDIMIT |OHDOUTHG 3 'Y* = End of process
Mailbox I a *N' = Hot and of process
2 First-time out Mailbox header flag.
16(10) OHDFRPTR - ¢ free area in OHOFREES - 5S5ize (hytes) of fres 'Y* = Imnitialize; 'M' = De not.
Hailbox space in Mailbex 3 Number of output elements.

241181} OHDSTATE - State of unit of worl| Reserxrved (5 bytes)

320203 1

The output elaments immediately follow OHDHEAD in the output Mailbox.
The format of an output element is:

t user (application) area Length of data

/ Data

OIFPARM

QIFPARI is a parameter list structure mapped by ARICOIF. It
is pointed to by field DSCOMEPRP in the DSCAREA.

DeclHex) OIFPAR®T

2 103 OIFAPPTR - ¢ application area OIFDATAL -~ Length of data
8 (&7 OIFDSPIR - ¢ area in SQL/DS OIFEOQOPFL| Reserved Y End-of -Process flag:
partition or virtual machine : 3 'Y' = End of process
'N' = Not end of process

! This is the pointer to the output Hailbox,
See "OHDHEAD ... " above.

ata Aresas

i}
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DIRECTORY HMASTER RECORD

The Directory Master Record is a composite of a fixed Addressability to the various sections is set during DBSS
section c¢alled MASTER and two variable-size sections, initialization. The anchor pointers are in YRSSCVT (fields
BMAPIND and SEGAT. Portions of this table vary in size MASTERP and MASTEREP).

according to the wvalues of "MAXPAGES" and '""MAXSEGS'.

Dec(Hex) MASTER

0 (0) MASTSTR ~ First section
MASTERID - "MASTER'" (control block identification) l
T 1
8 (8) MASTSTR (continued) L 1 or 66 active bit map.
MBYTE YT2BYTE [BLKALT [Reserved| TIMEl - Time that first Master 2 pointer to current YTABLEZ.
1 2 3 Block was written | 3 Pointer to Block Alternate Vector.
1
16(10) MASTSTR (continued)
TIME1 (continued) MREDG - Base checkpoint oxr ve-do
point set as parameter to ARIYIZ6
and read by ARIYI24%

J
24(18) MASTSTR (continued)
HNEXTBLK - First VERSION - Time stamp
available block

32(20) MASTSTR (continued)
VERSION (continued)

F T
40(28) MASTSTR (continued)
VERSION (cont'd)| Reserved MUNDO - Start undo's from this
checkpoint or, if 0, suppress undo

48(30) MASTSTR (continued} BMAPIND - Variable section.
Reserved

Consists of an array of bytes for bit map index information;
/ for each bit map block, shows which block is active: /
/ 0 - First bit map block /
1 - Second bit map block
Range: 1 to MAXPAGES/4096
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MESSAGE FORMATTER DATA AREAS

INPUT PARAMETERS AND THEIR STRUCTURES

The structures MSGID, VARLIST, and BUFFER are the input to
and the output from calls to the three message formatter

In these structures,. the following abbreviations apply:
(I) Input data to formatter

modules: (0) = Output data from formatter
¢ ARIYMO5 - SQL/DS partition or virtual machine and {I/0) = Both input and output data
Resource Managers
® ARIIFOR - ISQL and Extrac¢t
® ARIMFMT - Other SQL/DS components, such as, DBSU, PREPR,
etc.
MSGID
DeclHax} MSGID - MSGID structure
0 | MSBNO - (I MSGFLAGS - (1) SEQHO? - (1/0) P SALTEXT: (I)
Hessage/5QL numnber requested Flags® l... .... MSGHD is SQL
return code
XX xxxx Unused
2 Multi-line sequence number
updated by message
formatter and used to
determine curvent line
to bhe retrieved and
formatted,
VARLIST
Decl{Hex} VARLIST - Structure containing variables for message text insertion
T 2]
[ VARLNUN - (I VARLENTS - Array of varioble 3 This structure varies in
Number of wvariambles passed flags, lengths, and addresses S length depending on the
YARLFLAG - (1) VARLLEN - (1) / nunbexr of wvariables.
Flags for Length of /% VARLNQVR: (1)
variables ¥ this variable MOVAR flag
looo ovv. Mull variable

8 / VARLPTR - (I) /
/ Pointer t¢ this variable /

Licensed Material - Property of IBM

XXX xxxx Unused
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Message Formatter Data Areas (continued}

BUFFER

Decl(Hex)

0

BUFFER - Message buffer structure

BUFDAT - (continued)}

8

MAXLEN - (1) # Flags - BUFDAT
Length of passed buffer Not used DATLEN - (0O}
structure tength of
BUFDAT !
]
% Flags - MSGDAT - (0}
Not used Buffer for formatted message line

106 SQL/Data System Logic, Volume 2

1 Length of the
retrieved/formatted
message line + 4.
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Message Formatter Data Areas (continued)

MAPPINGS FOR MESSAGE MODULES STRUCTURES

DIRENT

DIRENT is the message directory structurs containing all DIRENT is generated by the MSGODIR macro:

message numbers in the module. Each entry points to sither 7MSGDIRImessage# |SGLCODES) [ML1, or ?MSGDIR EOF, There is

a message sequence structure (multi-line message) or To & one substructure for each MNSGDIR nmacro and one MSGOIR macro
message text structure (single line messagel. ML means for each message. MSGDIR EOF produces the last substructure
multi-line, terminating the structure.

DecfHex) DIRENT - Directory entry array

G | DIRFLG - Entry DIRMSG - DIRMPT - Pointer te sequence 5 DIRML:
flags 5 Entry message structure (ML) or to text loos ... ML message
or SQLCODE structure (non-ML) 0... .... non—ML message
nunber or XX xxxx Unused
EOF fend of

directory
indicator)

SEQENT

SEQENT is the message sequence structure containing an entry SEQENT iz generated by the MSGSEQR macre. This macre creates
for each line of a ML {multi-line) message. It is for a repetitions of the shown substructure; where n is the
multi-Iine messages only. Each entry has a flag for the aumber of lines in the ML message.

last line, the line sequence number, and the poeinter tou the
message text structure for that line.

DeclHex) SEUENT -~ Message sequence entry array
1] SEQFLG - SEGNR - Line SEQMPT - Pointer to text ¢ SEALST:
Entry flags ® sequence structure for line l... ..+, Last line of
number nessage
XXX XXxx Unused

Licensed Material - Propexty of IBM Data Areas
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Message Formatter Data Areas (continued)

TXTENT

TXTENT is generated by the MSGFORM macro. The structure is

structure length, the flags (unused), and the encoded used for each message line. TXTHSG is coded by the message
message text with 0 to n imbedded input variable (from implementor as a level 2 DCL immediately after the MSGFORM
VARLIST) substitution requests in the form &n. or &nalpha., macro.

uhere 'n' specifies the nth variable from VARLIST and

‘alpha'y if present, indicates conversion (A = binary to
decimal, B = binary to hexadecimal).

TXTENT is the message text structure. It contains the

Dec(Hex) TXTENT - Message text structure

0 TXTLEN - Length * Flags - TXTMSG -
of the text Not used Encoded nmessage /
structure /
/
/
l
INDXENT

INDXENT is the mapping description of the message index and Given a message nurber or a SQRL code numker, the INDXENT
the SQL index structures. It tells what messoge numbers array substructure lets the message formatter find the
(MSGID) or SQL codes (MSGID with SQLTEXT = 1) are in what message module containing the corresponding message. This
INDXENT is an array of low and high substructure is repeated (n level array) times, once for

message text module.
each message module. The arrays are inmrbedded in the message

message numbers or SQL code numbers paired with text nodule
entry points. An ‘EOF' message number ends the array. foxmatter modules.

DeclHex) INDXENT - Message or SQL Index entry

0 INDXLOKW - Low INDXHI — High INDXPT - Pointer to message
message/SQAL message/SQL module (directoxy?
code number for code number for
module or EOF module or EOF
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NLST (NAME LIST)

There is one of these lists for input host variables and
another for output host variables. They are built by
ARIXEPP from IVNAMES/OVNAMES upon return from Farser
(ARIXPAL). ARIBMNLS maps the Mame List. It maps each nane
in IVNAMES or OVNAMES with an entry in the DCLLIST. The
lists are returned to the originating preprocessor PREFDSCE
(RETIVARS/RETOVARS and RETSLTPT?) uhere they can be usad to
indicate which host variables are used for the current 5GL
statement. They are used by the preprocessor in building
SQLDA structures for dynamic statements.

See Yolume 1, Section 2, "Parser', for its relationship to
the IVNAMES/OVMAMES built by the Parser.

! These are pointed to from the AUX 5LT entry
that is returned to the preprocessor.

Dec(Hex} NLST

0(0) |[NLSTPAIR — MNumber| Reserved HLSTNAMS(1,1) NLSTHAMS(1,2)
of pairs
8(8) |NMLSTNAMS(2:1) MLSTHAMS(Z2,2) NLSTHNAMS(3,1) NLSTNAMS(3,2)
/ :
/ 256 entries

Licensed HMaterial -~ Property of IBM

NLSTHAMS(n;1) - Index into DCLLIST to
host variable

NLSTNAMS(n,2) - Index into DCLLIST to
indicator variable (or
0 if nmo indicator
variable)
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OBASE is the parameter list for the DBSS operation
(operation code 32) process operator command (SQL/DS
operator command entered via ISQL). It is the RDS to DBSS
linkage to execute the operator commands. On entry to
ARIYM00, parameter PARMS points to OBASE. On entry to

ARIYM1IO0Ll, parameter OBAPTR points to OBASE.

Dec(Hex) OBASE

0 OBANAME - Eye Catcher 'OBASE '

8 OBALNTH - Length of OBASE

OBACMIID ~ SQL/DS operator
command line from ISGL

/
88(58) 7 OBAAUXPA - Pointer to data area
in ISQL
96(60) OBATOTCT -~ OBAEOPCT |Reserved| OBARCODE - Operator command
Total number Nbr of return code
of lines lines
sent to ISQL per
railbox
EOP

104(68) CBAFDBK1 - Feedback field - 1 1!

OBAFDBK2 - Feedback field - 2

112(70) OBAFDBEK3 - Feedback field - 3

OBAFDBK4 - Feedhack field - 4
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OBAFDBK1 contains a return
code if it is an errxor return
codes or it contains a message
nunber if an error message

was issued; else 0.
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OCONMBLK (OPERATOR COMMAND COMAUNICATION BLOCK)

ARIIOCB is the communication black
ARIIOCT.

between ARIICMD and
It is used to maintain pointers to data needed on

subsequent calls to ARIIOCI by ARIICMD, determine what type
of processing is to be done by ARIIOCI; and return pointers
to operator command information and statuses to ARIICHD.

OCOMBLK exists only during ISQL operator command processing.
It is based on the pointer OCCBPTR contained in ARIICHD,

Decl(Hex) OCOMBLK - Operator Comnand Communication Block
g
OCBNAME ~ Eye Catchex 'OCOMBLK °*
8 | OCBLNTH - Length of Contrel Block INITPARM - Initialization parn
STORPTR - Pointer to ARIIOCIK
GETHAIN ares
7
(10116 INITPARM - (continued)
STORSIZ - Length| * Reserved IDBSLCT - Nbr of | IDBSLLT - Length
of ARILOCI lines in ISQL of line in ISQL
GETHAIN area output page output page
(18324 CALLPARM - Call parameters to IOCI
CALLFUNC - Call function byte FPLYADOR - Address of command
from ISQL user
T
120132 CALLPARM - (continued) RETPARM - Returm parameters to
RPLYLEM - * Reserved caller
Length of RETFUMC - Return function byte 1
commajid [rom
ISQL wser
(28140 RETPARM - {continued)
RETSTAT — Return status ! BUFADDR - Screen/Message bulffer
address
7 ;
(30)48 RETPARM - (continued)
BUFLEN - BUFCNT - Nbhx of |BUFTYPE * Reserved
Screen/liessage lines returned 1
length RETFUNC = 'END'
(38)56 ENDPARM - Final return parameters
FTOTLINCT - Total lines returnedAAJ ADDRSHC ~ Pointer to SAQLCA
1
(40)64
SQCERRGY - Contents of SELERRDL SQLERRDZ - Contents of SYLERRD2
in S5QLCA in 5QLCA

Licensed Material - Property of IBH
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Note 13

CALLFUNC:

112

'ONI
Ll ON L]
‘cMD !
‘CONT*
'CAN *
'OFF !
'OFFA’

*.0P ON' with init option entered

'.0P ON' entered

Commmand entered, get first page

Get next page of data

Cancel ('END') request

'.0P OFF' entered; command display complete
'.0P OFF' entered, command display incomplete
(implicit ‘END'}

Display message line

Display screen

Display screen {last page of output)
No screen or message

Caller exror

SQL/Data System Logics Volume 2

RETSTAT:

0
-1

ok
SQL/DS erxor

-2 CPC exxor (VSE);
IUCV error (VM)
-3 Storage allocation error
-4 Storage deallocation error
~% LUW in progress
-6 Resource Manager exrror
~7 Operator command error, message included
-8 Operator command error, no messagé
BUFTYPE:
'S' GScereen
L' Last screen of data
'‘M' Hessage
'R" Message with reply
'N'  Null
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OPTIMIZER DATA AREAS

MAJOR DATA AREAS AND CONTROL BLOCKS USED BY THE

OPTINIZER
Entry parameter into r ——————————— .-
ARIXOOP T -1 Space Block (SPACEBLK)
OPPTR pr==memmm e cmc e e ] |
QUERY "Scratch Pad" N\ Optimizer
for DBSS c¢alling / input
1—— structures and and
B data slots output

Jeer] [] [¥]

Op Trxee (OF)

Liceansed Material - Property of IBM Data Areas 113



RDAREA

RDCVT
T(CY Y P U E Y T e e YS—————  pm= === === ==
. -J » 6---7-—{ Used by catalog look-up
---------------------------------- 1 RDACVT -- : | R
OPTAREA TBA | RDSQLCA «-—F-—-==-—=w 4 RDCCATS —4-1 |
Fline 3 L-—{-- RpaAOPT I . -
. | . : RDCPATCH! | sys
. | . . |
OPTTABPT-+{— . RDATRACO (Optimizer | [ m———— 1 4] catalos
OPTPREDP-+4=--=== -1 trace level) | | TIDs
OPTCLPTR-4=-==—- 1l | |
OPTRAPTR-4---1 ||  PDA | l
OPTTABPT-+-4 | |b i
. | et 4 Common RDS
. (] . SQLCA Patch Area
I .
--------- |1 SRLCODE SQL codes
IDX |1 CLA placed here
1L
|
. | .
. | .
|
| QAR
Loy
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OPTAREA (OPTIMIZER AREA)

OPTAREA iz n global data ares used throughout an execution thread of
the Optimizer.

It is a convenient mechanism to make available information common to
the needs of the Optimizer modules.

OPTAREA is established as automatic storage by the Optimizer entry
modula ARIXOOP.

The OPTAREA is pointed to by fisld RDAOPT of the RDAREA.

Alphabetic List of Field Names

OPTAPLNS  16(74) OPTIXCLS  12(C) OPTRUNMO  56(38) (flag bit)
OPTAUTID  58(3A) OPTJCOLP  %2(5C) OPTSRGLP  96(60)
OPTBLKNO  0(0) OFTJOINP 88(58) OPTTABPT  36(24)
OPTBUFCU  &(8) OPTLFLDP  12(70) OPTTABRT  52(34)
OPTBUFLT  4(4) OFTHKDSF  56(38) {(flag bit) OPTTABX 24(18)
OPTBUFPT 00(64) OPTNORDR  2(2) DOPTUNION  56(38) (flag hit)
OPTCEXMO  56(38) (flag bit) OPTNUMIP  84(54) OPFTUPDLP  76(4C}
OPTCHKMO  56(38) (flag bit) OPTOBCOL  16110) oPTUPGP 80(50)
OPTCHKMO  56(38) OPTPLANY  20(14) OPTVCHHMO  56(38) (flag bit)
OPTCLPTR  44(2C) OPTFREDP  40(28) OPTVDOFMO  56(38) (flag bit)
OPTCOLX 2611A) OPTPREDX  28(1C) OPTXADAT  68{44)
OPTCOSPT  104(68) OPFTRAPTR  4B(30) OPTXALEN  66(42)
OPTGOBLF 108(6C) OPTGNOX 32020) OPTXAUX 66142)

OPTINDX 30(1E)



0c0)

8(8)

16010}

24(18)

32120)

400283
48(30)

56(38)

64(40)

72(48)

80(50)

88(58)

96160)

104(68)

112070)

OPTBLKNO - Current
number of space
blocks in use

OPTNORDR - Number
of order equiva-
lence classes

OPTBUFLT - Last byte used in PLANS

buffer

OPTBUFCU - 4 current miniplan

buffer

space (GFBUFFER}

OPTIXCLS - Index class pointer

OPTOBCOL - ORDER BY columns pointer

OPTPLANY - 1 vector of miniplans

OPTTABX - Number
of current
entries in Table
Array

OPTCOLX - Number
of current
entries in Column
Array

OPTPREDX ~ Number
of current
entries in Predi-
cate Array

OPTINHDX - Humber
of current
entries in Index
Array

DPTGNOX - Nunbex

Unused

of current
entries in Query
Arxray

OPTTABPT ~ 4 Table Arxray ('TBA')

OPTPREDP - 4 Predicate Array ('PDA')

OPTCLPTR - ¢ Colunn Axray ('CLA')

OPTQAPTR - § Quary Array ('GAR’)

OPTTABPT - 1T Index Array ('IDX*)

OPTCHKMO Unused OPTAUTID - userid
1

of "PREPexr"

OPTAUTID (cont'd)
OPTXALEN - Length
of nanme

J
OPTXAUX - Usexr program name (and AUX name)

OPTXADAT - Name

OPTXAUX (continued)
OPTXADAT (continued)

OPTUPDLP - 4 update column list
(set-1list) for update
without a cursor

OPTUPQP - ¢ update column 1list in &
FOR UPDATE OF operation
with a cursor

OPTNUMIP - Number Reserved

of Type 1 plans

OPTJOINP - 1 automatic storage for

JOINS bit array

OPTJCOLP - { automatic storage for
JOINCOL structure

OPTSRELP - ¢ structure containing
data used in the iterative
procedures called from within
ARIXOSG

OPTBUFPT - ¢ buffer obtained for
PLANS

OPTCOSPT -  buffer obtained for
COsTS

OPTEGOBLF - ¢ plan used in UNIONS to
perform sort to eliminate duplicates

OPTLFLDP - ¢ long field information
used in DBSS call linkage for
OPEN and NEXT

OPTHPLNS - Number
of PLANVEC plans

116 SQL/Data System Logic, VYolume 2

1 See OPTAREA flags on next page
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OPTAREA Flaas

Ofiset Field Marme

56(38}
OPTCHKMO
OPTRUNMO
OPTCEXMO
OPTVDFMO

OPTVCHHO
OPTHKDSF

OPTUNION
OPTHOFRE

Meanings

If set on, error was encountered in a previous
5QL statement during PREP, so only do catalog
lookup and semantic check,

Set on if run fexecution) time call %o
Optimizex.

Set on if the AUX faccess module) section is an
INDEFSEC or if the call type is a SETUPCAL.
Set on for VIEW definition loxr creation).

Set on if VIEW composition is necessary.

Set on to indicate that this is a UNION and
therefore only one call is made toe ARIXOMD to
build slots for the ansuer set columns.

Set on if processing a UNIOH.

Set on so that ARIXOCU will not free storage
on calls from the Interpreter,

Licensed Material - Property of IEN



TABLE ARRAY

("TBA")

The Table Array is pointed to by OPTTABPT in OPTAREA. There

iz a maximum of sixteen table entries.

The

of entries is specified in OPTTABX.

Dec(Hex) TBA
0to) TBAQPTR — BQUERY node that TBACCPTR — 1 CATCOL ARRAY for this
contains this table table
8(8} TRACCLLHN - TBAITBOC — Index |[TBATABIN — Index |TBACRATR — Table
CATCOL size in in TBA of first in Parse Tree of creator
bytes occurrence of Table node for
this table this table
16€10) TBACRATR {continued) Padding
26018} TBATID — DBSS Table ID (TID) of TBACLUST — Highest DBSS TID of any
SYSCATALOG row in this table
32(20) TBASEG ! TBARID ~ TID of TBANRELS 2 TBAAVTPL 3
this table
40(28) TBACARD - Total number of rous TBANPAGS — Approximate nunber of
in this table entity pages on which rous of
this table appear
48(30) TBANCOLS — Num—| TBAFINDX ¢ TBALINDX — Index TBAPCTPG 2
ber of columns of last entry
in this table for this table
56(38) TBANBLKS — Numbex of usable pages| TBAPCTIX é Padding
in this table's DBSPACE
66(40) TBASITE — Reserved TBANPEER — Reserved
72(48) TBALFRID 7 TRALFLID @ TBALFSEG ° Padding
80(50) TBATNAM
TBAGND 10 TBANMLN — Length| TBANAME — Table name
of table name
il8 SQL/Data System Logics; Volume 2

current number

10

DBSPACE number in which this

table is contaoined.

Number of tables contained in

the DBSPACE in which this table
resides.

Average length of rows in this table

Index into IDX of first entry for this
table., The remaining index entries
follow in order.

Percentage of total active pages in
this table's DBSPACE that have rous
from this table in then.

Percentage of pages in this table's
DBSPACE used for indexes.

DBSS TID of relation (table)
containing long-field data. Zero if
no long fields.

Link ID (LID) of unary link for long
field values. Zero if no long fields.
DBSPACE number for long-field data
relation. Zero if no long fields.
Index into QAR (query array) of query
to which this table entry belongs.

Licensed Material - Property of
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880583

6(602

104068)

216(D83

TBATNAM (continued)
TBANAME {cont’)

TBATYPE
11

TBACLUTY
iz

Padding

Second TBA
entry

Third TBA Entry

D SR L

°

Up %o 16 entries

Licensed Material - Propexrty of IBM

—_— e N

i1

vyt
ot

if veal table; 'V' if view
if clustering ohject is an index

if clustering is to he done by
default

Data Areas
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COLUNN ARRAY ('CLA')

The Column Array is pointed to by field OPTCLPTR in OPTAREA.
There is a maximum of 255 table entries. The current number
of entries is held in field OPTCOLX of OPTAREA. Each entry
is 36 bytes long. Only the first entry is shown here. The
second starts at offset 36(24), the third at 72(48), and s¢

on,
0(0) CLACLPTR - Pointex to the column CLAGND - 1 CLAKIND - 2
node in the Op Tree associated
with this entry
T
8(8) CLATABIN ~ 3 CLACLNM - Column name and length
CLACLNML - Length CLACLNAM - Column name (20 bytes)
/
/ /
/
24(18) Unused
32(20) Unused
Second entry
/ /
/ /
72(48)
Third entry
/
/
I

-\ N\

120 SQL/Data System lLogic, Volume 2

Index of the query entry in QAR
in which this colunn's table
appears.

How the column is used: output,
predicate, object of built-in
function, input, update, insert.
Index of the table entry in TBA
to which this column belongs or
is associated with by qualified
name.
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INDEX ARRAY ('IDX')

The Index Arvay is pointed to hy field ORTINPTR in OPTAREA.
There is a maximum of 150 entrxies. The current number of
entries is shown in field OPTINDX of OPTAREA. Each entry is
128 hytes long. Only the first entry is shown hexe. The
second starts at offset 128(80), the thixd at 256(100), and

s0 On.
¥ 3
g IDXIID - DBSS IDXAVKYL ~ Average IOXCLNOS )
index ID length of the key IDXNCOLS - HNumber IDXCOLMO(1) * Y The column number of the column
field of columns in the contained in the key of the
index index. These columas appear in
| i i left-to-right order.
8(a&3 IDXCLNOS (continued)}
| IDXCOLNO( 2} | IDXCOLHO( 3) | IDXCOLNO( &) | 1DXCOLNG(5) i
/ / ¥ / /
/ { / / /
1 i
] ] t
IDXCLNOS (continued) Reserved
32026} |IDXCOLNO(1%) |IDXCOLNO(15] IDXCOLNO(i6)
400283 IDXFSTKC - Caxdinality of first IDXFULKC -~ Cardinality of full index
colurn in the index; otheruise -1 key
48(30) IDXHLEAF - Number of active leaf IDXSTID - Tuple (row) ID of the
rages in the index SYSIMDEX entry describing this index
56(38) |[IDXCLAS - Orderx IDXNVLS - Wumber IDXINAM
equivalence class| of index levels IDXINMLN - Length IDXINAME - Index
for this index in the index of index name nana
or =1 B-txee
64040) IDXINAM (continued)
IDXINAME (continued)
4 /
/ /
80150} IDXICRTR - Index c¢xeator
—- 2 'Y* if clustered; otherwise 'N'
68058 [IDXCLIDX |IDXLOCMO|IDXUNGIN TDXHIKY - ° 3 'K if key-interval locking is
2 3 4 Resexved |IDXHIKYL — Length | IDXHIKEY - Key performed on this index; 'B' if
value it is pages of the index that
are locked
960603 IDXHIKY (continued; 4 p = Duplicates allowed
IDXHIKEY (continued]) ? "W = Unique

Second highest column value for
the index key

NN
_—N

ticensed Material - Property of 1BF Data Areas
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112(70) IDXHIKY {cont'd) IDXLOKY - © ¢ Second lowest column value for

IDXHIKEY (cont'd) |IDXLOKYL -~ Length IDXLOKEY - key value the index key
120(783 IDXLOKY (continued) IDXFLAGS Unused 7 IDXDELET (bit 0) set “off" by
IDXLOKEY (continued) B ARIXOCA; set on by ARIXOGP if

this index is not used in this
128(8) Second entry in IDX access path.

—N NN\ N
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QUERY ARRAY ('QAR'Z

The Guery Array is pointed te by field OPTGAPYR in OPTAREA.

Thexe is a maximum of 8 tzble entries.
of entries is shown in field OPTQNOX of OPTAREA.

is 56 bytes long. Only the first entry is shoun here.

The current numbexr

Each entry
The

second starts at offset 56(38), the third at 112(70), and so

on.

056}

ata)

16(10)

240185

32120)

460283

48030

56038}

1120705

QARBQIND - Parse QARPAQNDO - Index QARFABTX - Index in |QARPAPAX ~ !
tree index of in query array of | predicate arrvay of
BQUERY node forx the parent query the predicate that
this query contains this

query

QARFRED! - Index QARNPRED - Numbker |QARTBNOL - Index in|GARBTBLS - Numbey

of the first entry| of entries in table array of the| of table array

in predicate array| predicate arxraoy first table eniry entries foxr this

for this entry foxr this query for this querxry query
QARASLX - 2 QARNOPEN - ¥ QARLFTRT = 1 end of Reserved
an SQ sequence if
done at open of
another quexy

QAROCLPT - § open theck list chain RARESCOS - Estimated cost of query
{in 4~byte internal 370 {loat
representation:

QARESTIP - Estimated cost to retrieve |QARESCAR - Estimated cardinality of
query result from a temp {in 4-byte the query result (in intermnal 370
internal 370 float representation! float representation)

QAROQOFN Flags QARFRDTR @ Unused GAR?NIQ GAR?RYHF

5
QARCOSTP ~ Cost of row update ov BARCOSIX = Cost of index maintenance
delete under updates or deletes
Second entry
/ /
/ /
| ]
Third entry b
/
/7
I

—_— N

Licensed Haterial - Propexty of IBM

et

Index in predicate arvay of the
predicate that directly contains
this query. This is the sane as

QARPABTX if tThe bhoolean type is
not an 'OR’' tree.
Index in the parse tres of start

of voot sequence of ASL tree fox
this query if done at open of
Mumber of query blocks that are
not to be done at open of this

query block, Equals nunber of
1-hits in the QAROMOPM bit
string. Set by ARIX0OGP.

8-bhit string. Bit position is 1

to signify a corresponding query
is to be done at open time of
this query. lLeftnost hit repre-
sents the first query in the
query arxay.

See QAR Tlags on next page.
16~-bit string c¢ontaining table
reference infornation used for
correlations to next highex
query. Copied *to the predicate
fntries for FDATBLRF.

K = duplicates permitted: M =
not premitted. Used for sorting.
G-bit array. QAR(I).GARGQRYRF(J]
= '1'B if the subtree rooted at
Guery I references Guery J with
a correlation predicate. For all
I<J GARQRYRF=0BE.

Data Areas
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QAR Flags

Offset Field Name

41(29)
QARCOPAR

QARDONOP

QARDUHAV

Bits

A
1. .
D R

oo o X HXXX

Heanings

Bit set on if this query ox its
descendants contain a coxrelation
to the immediate parent of this
query. Set by ARIXOGP.

Set on hy ARIXOGP if this query is
done at open time of another query.
Set by ARIXOGP.

Set on by ARIXOEX if this query is
directly under a HAVING tree.
Reserved.
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PREDICATE ARRAY ('PDA')

The Predicate Array is pointed to by field OFTPREDFP in

OPTAREA.

Thexre is a maximum of 200 table entries.

The

current number of entries iz shoun in field OPTPREDX of

OPTAREA.

is shoun here.

third at

00}

8(a)

16(10)

24(18)

32120)

64140)

Each entry is 32 bytes long.
The second starts at offset 32(20), the

64(40), and so on.

Only the first entry

PDABTNOD - Parse
tree index of
Boolean type node
for this predi-
cate

PDAPARND - Parse
tree index of
parent of this
predicate

PDABGNOD - ¢ BQUERY node in parse
tree of this predicate

POAGNG - Index in
QAR of the query

POANDTYP - Node
type (PTREENT)

PDAFFAC - The estimated fTilter factor
for this predicate. Set by

in which this of this predicate ARIXOGC.
predicate oceurs
POATBLRF ! PDAFLAGS |Unused PDAKIND - Kind of POAPARBT 3
2 predicate: =,
BETWEEN, RNAGE, or
LIST
PDAJCIDX * Reserved

/
7

Second entry

/
/
I

Third entry

16-bit string. Each bit position
set on represents the TBA index
of a table in which a column
from this predicaote is contained.
A predicate must reference at
least one table of the current
BQUERY.

See PDA Flags following this
figure,

Index in FDA of the root node

of the Boolean type containing
this predicate, or zexo,

If this is a join predicate,
index inte JOIMNCOL of the
left-hand side (LHS) join column.



PDA Flags

Offset

Field Nane

Bits

18012

i26

) FDAFLAGS
PDADELET

PDASARG

PDAJOIN
PDABT

PDAKEEP

PDAHPRED
PDAKDOM

Xooow

|

ss s

...

Meanings

Set to 0 by ARIXOFP. Set to 1 by
ARIXORM if this predicate is removed
from the WHERE tree.

This predicate can be used as a search
argument; that is, it is of the form
col op value.

This predicate is a join predicate.
This predicate is a Boolean type; it is
connected to the top of the WHERE tree
only by ANDs.

This predicate is to be kept in the
WHERE tree regardless of being a SARG
since it contains a SUBQUERY that returns
a non-null type result

This predicate is in a HAVING tree.
This gredicate may be converted into a
key specification. Set in ARIXOGC,
Reserved.

SQL/Data System togic, Volume 2
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COSTS

COSTS is an array of possibilitites for best-cost paths.
Space for COSTS is gotten in ARIXOGF and is a
variable-length array, There is an entry in COSTS for each
table and each join combination of tables. So for an n-uay
join, there will will be 2#¥n-1 entries in the COSTS array.
The index inteo the COSTS array is based on the binary
vepresentation of the tables joined together if each table
is given a value of a hit position. That is, table 1 has
value !, table 2 has valua 2, table 3 has value &, table 4
has value 8, etc. The plan to join tahles 3 and 2 would he
found at index 6 of COSTS (value & + value 2). The plans
described by COSTS(2#%n-1) i=s the join of all tables
requestad. The format of one entry is shoun below.

COSTS is pointed to by field OPTCOSPT of OPTAREA.

Declihex] COSTS

oco) COSCARD - Caordinality {(number of |COSETABL - A
rows expected) of result
so far (float)

COSHCHOZ - Numbex
of CHOICE entries

8{8) COSCHPTR - t CHOICE array for
this COST array

ticensed Material - Properiy oY IBH

3

Number of tables in this plan.

Data Aveos

1

ra
=



CHOICES

CHOICES is an array of entries relating to the COSTS data
area. Single table entries are filled in by ARIXOTS.
ARIXOCS fills in COSTS for each join possibility with
information relating to each possible access paln stovred in

the CHOICES entries.

An entry in the CHOICES array is pointed to by the COSCHPTR

field of the associated COSTS entry.

Dec(Hex) CHOICES

0(03) |coscHosT ! Reserved

COSTOTAL - Sum of lump costs so
far plus cost of retrieving the
set of composite tables (float)

COSPLANP - 4 plan for construct-
ing the result (as a linked
list of miniplans)

128 SQL/Data System lLogic, Volume 2

1 Ovder resulting from join done
with this choice (order class
of result or -1 if unordered).
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HINIPLAN

In calculating access path costs, Path Selection records
pertinent information in a series of entries called

MINIPLAMS.

Initially, COSTS field COSPLANP points to MINIPLAN.
ARIXOGP calls ARIXOGA, it ypasses the pointer to the hest

MINIPLAM entry to generate ASL,

DectHex? MINIPLAN

Khen

0(0) MPMETHOD * MPTABX 2

NPA%CTYP

NPJEINDT

MPACESID =

acg) MPMCLPTR —  BSTMCHCL (best match
columns) if access type is 1,
else 0. Describes predicates
that match the index,

FIPNXTPTR — ¢ next MINIPLAN in

list

16010) NPJREREDX HPS§FLAG HPSgFLAG

1A value representing hovw the tables are joined together.

Value is:

G#{access method for this join Takle, or zero if this plan
is first ftable) + (access method of next table, or zerxo
if this plan is last join Table)

Where: Access method = L for Type 1 join (nested loopsi,

2 for Type 2 join (sort mergel,
3 for GROUPBY scan

2 ¥ndex in Table Array (TBA) of tabla to be added, or zere
for extra plan(s) if needed for GROUPBY or ORDERBY aftex

a join.

w5 W

o

join predicate} else zero.

R or I: R=Relation (DBSFACE) scan,
A or D: Ascending/Descending., Filled in Tor Type
Index in index array (IDX...) for amccess Type 1, else 0,
If Type 2 join, then index in Predicate Arvay (PDA) of

7 See "MINIPLAN Flags' on next page.
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joins only.
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MINIPLAN Flags

Offset Field Name Bits
18(12)
MPSNF LAG
MPSNTABL ) (R
MPSNJOIN 1 N
HPSNORDB R
MPSNGRPB voal
MPSNUNIQ csoo
HMPSNFNUN cees
19(13)
MESCFLAG
MPSORTCM i...
MPSCJOIN i (PN
MPSCORDB evl.
MPSCGRPB essl
MPSCUNIG . bt
MPCNFNUN .
130

Py

1...

s o XX

o0 s

Y
oo s

as e

i...
1.

oo XX

Meanings

Set if table being joined needs to
be soxrted before joining (sort new
table). Indicates one of the following
bits is set:

Sort key is join predicate.

Sort key is ORDER BY list.

Sort key is GROUP BY list.

Sort should eliminate duplicates.
Sort key is SET FUNCTION UNIQUE
colunmn.

Reserved.

Set if result so far needs %o be sorted
(sort composite). Indicates one of the
follouing bits is set,.

Sort key is join predicate.

Sort key is ORDER BY 1list.

Sort key is GROUP BY list.

Sort should elininate duplicates.

Sort key is SET FUNCTION UNIQUE

column.

Reserved,

5QL/Data System Logic, Volume 2
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FLANVEC

PLANVEC is a vector of multiple miniplans.
back from ARIXOGC to ARIXOTS or ARIXOCS.
£1i1ll in COSTS and CHOICES and point to the asseciated

Plans are returned for the cheapest cost plan and
for each interesting ordering that matches a join column:
and ORDER BY, or a GROUP BY.

MINIPLAN,

It is passed
These two modules

The PLAHVEC is pointed to by field OPTPLANY in OPTAREA.

PYPLAN (An array of plans. the dimension of which is determined and

PVLUMPCS — Cost for putting in
TEMP, sorting, etec.

PVMETHOD # FVTABX 3

pyMINT !

RYMCLPTR - | MATCHCOLUWIING if
access type is I, else 0

PVJPREDX 7

PVB?FLAG PVSgFLAG

[
PVBMATCH — GETCOST (ARIXOGC) puts BSTHCHCL here.

Decl(Hex} PLANVEC
and gottan by ARIXOGP}
Gloy PYRETCOS — Cost to retrieve all
the rous for one composite you
(float)
8181} PVRSTATE - Order [Resevved
class of plan
result, or -1
if unorderad
16410) PVAECTYP PVJ?INDT PVACEEID
24018) PYVNXTPTR — 1 next PLAHVEC in
list
320201}
PYCNCOLS PVCKIND
40(z28)
/
/
64040 67043)

pvcourtty —
32-byte area for potential
predicates that match the e
index keys. /

ticensed Haterial - Propexty of IBHM

! Bytes 12(0C) through 31(IF) are 3

miniplan for adding a new table.
This area hkas the same format
as the MINIFLAN data area.

2.8, See next page,
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2

132

A valuve representing hou the tahles are joined together.

Value is:

4%(access method for this join Table, or zero if this plan

is first table) ¢+ (access

if this plan is last jein
Whexre: Access method = 1 for
2 for

3 for

Index in Table Array (TBA) of

method of next table, or zerxo
Table)

Type 1 join (nested loops),
Type 2 join (sort merxgels
GROUPBY scan

table to be added, or zero

for extra plan(s) if needed for GROUPBY or ORDERBY aftex

a join.

S5QL/Data System Logic, Volume 2

6

R ox I: R=Relation (DBSPACE) scans I=Index scan

A or D: Ascending/Descending. Filled in for

Type 2 joins only.
Index in Index Array (IDX...) access Type 1, else O.

If Type 2 join, then index in Predicate Array
(PBA) of join predicate; else zero.

See '"PLANVEC Flags' on next page.
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PLAMVEC Flaqs

Offset Field Mame Dits Heaninas
18(12)
PVSNFLAG
PVSNTABL ... ..., Set if table being joined needs to

A

be sorted hefore joining (sort neu
table). Indicates one of the following
bits is set:

FVSNJOIN cdan sann Sort key is join predicate.
PYSHNORDB B Sort key is ORDER B8Y list.
PVSHGRFB conl Wanl Sort key is GROUP BY list.
PVSHUNI® oo g Aheien Sort should eliminate duplicates.
PVYSMFNUN iy Sort key is BET FUNCTION UNIQUE
column.
o s o XX Rezerved.
190133
PVSCFLAG
PVSORTCH oo aeee Set if yesult so far needs to be sorted

(sort compesite). Indicates one of the
following bits is set.
PVSCJOIN AVen 2ene Sort key 1is jJoin predicate.
PVSCORDB N Sort key is ORDER BY list.
PVSCGRED soal lea.e Sort key is GROUP BY list.
PVSCUNIQ | Sort should eliminate duplicates.
PVCNFNUN cers 1o Sort key is SET FUNCTION UNIQUE
column.
R 3 Rezerved.
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OP TREE
OP TREE FORMAT

Halfuword Halfword Halfuword Halfword
/ Y
Len. of Op Tree |OPINDX — Index Pointer to Next Block. Set
in fullwords to next avail. by Optimizer.
slot(fullwords)
in Op Tree :
L4
H Pointer to Relocation Pointer to First Control Block
E Directory. Set by Optimizer.
A<
D Reserved Index eof output|Index of input |Index to root
E host variable host variable node of Op Tree
R LITNODE list LITNODE 1list
1 4 and B relate to A and B
Al B! of the diagram on the next
page.
Pointer to first in chain of Flags
ACQUIRE, TEMP, SORT Blocks.
N
/ {fulluord) (fullword)
B Index 1 Index 2
0
0D <
Y / / /&=y
Maximum of 3992 Fulluwords |
/ / / |
\ L ! | Node format
| in BODY of
|
|
One node of Op Tree = three fullwords (six halfuwords) as follous: - |
[
Node Type P1 P2 P3 |
(PTREENT) (PTREEPL) (PTREEP2) (PTREEP3) >-1
|
P4 P5 I
( PTREEP4%) (PTREEP5) JI

Use of P1-P5 varies according to node type. P1-P5 usually contain codes or indexes to
other nodes in the Op Tree. They may also point to descriptors in the Op Tree.
Descriptors are usually strings of characters, etc, that do not fit in the halfword fornat
of the node (described above). The Op Tree nodes and descriptors are shoun further in
this section under "Op Tree Node Encodings' and "Descriptor Records™.
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LISTNOD ARITHMETIC LIST node
COLINNNOD  COLUMM node

LITHODE LITERAL node
MINUSNOD MINUS node

SETFNHOD SET FUNCTION node
STARNODE STAR (ASTERISK) node

@ o © o & ¢

An eupression-type node may be any of thessa:

ARTTHNOD ARITHMETIC node
COLMWHNOD  COLUMN node
LITNODE LITERAL node
MINUSNOD HMINUS node
SETFNNOD  SET FUNCTIOHN node

0 & & o @

Use of Pl = P5 in Various Node Tvpes

ACQUIRNOD (ACQUIRE DBSPACE node)
P1 DBSPACE type: integer from I to 5.
P2 Index to EMTDESCR (ENTITY DESCRIPIOR} for DBSPACE name.
P4 Requested DBSPACE size in blocks (each biock = 128
pages. Parser fills in a default of 1 bhlock]).
P5 Index of SEGSPNOD (DBSFACE SPECIFICATICH node).

ALISTNOD (ARITHAETIC LIST node) (Used whenever an
ARITHNODE would have appeared on the SELECT-1ist, including
uvhen it appears as the final element on the list)

P3 Index of next node in SELECT list, or zevo.

P5 Index of ARITHNOD

AQRTHNOD (ACQUIRE TEVPORARY (DBSPACE) node)
(Created by Optimizer in ASL tree only. For acquircing a
temporary Type-5 DBSPACE.)
Pl Index of BINDTABLE; ox zero.
P3 Index of next node on gquery chain.
P5 Index of LOCDESC (LOCATIOM DESCRIPTOR) for ACGBLK
(ACQUIRE BLOCK).

ARITHHOD
Pl Zero after parsing. Filled by Optimizer with decimal
data-type if result of expression is decimal,

Licensed Material - Property of IBH

P2 Zero after parsing. Filled in by Optimizer with
spec-length (precision and scale) if result of

expression is decimal.
P3 Index of leftv-hand expression,

P& ARITHOP ceode: PLUSCODE. HMINSCODE (HMINUS CTODES,

MULTCODE, DIVDCODRE (DIVIDE code).
P5 Index of right-hand expression.

AUTHNODE

Pl Operation code: One of SELCVAUT, INSHTAUT, DELETAUT,

UPBTEAUT, EXFNDAUT (ALTER authorityl,

ALLAUTH, RUNAUTH, DBAAUTH, RESRCAUT, CONNAUT, SCHEDAUT.

INDEXAUT,

P3 Index to COLMNNGQD if operation is UPDATE and a

column~-list is specified; else zera.
P5 Index to next AUTHNODE or zero.

BLDIXHOD (BUILD INDEX nede) (Created by Optimizer in

ASL tree only.)
Fl Index of BINDTAB, oxr zevro.
P3 Index of next node on query chain,

P5 Index of LOCATION DESCRIPTOR for CBASE for creating

index,

Data Areas
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BLDVLNOD (BUILD VALUE node)
ASL tree only.)
Pl Index of BINDTAB, or zero,
P3 Index of next node on query chain.
PS5 Index of SQUERNOD (SQUERY node), which returns a single
value, The place to hold the value is denoted by a
LITUPNOD on Pl of the SQUERNOD.

(Created by Optimizer in

BOLENNDOD (BOOLEAN node)

Pl Reserved for internal use by Optimizer.

P2 Reserved for internal use by Optimizer.

P3 Index of left-hand node -- BOOLEAN node or any
predicate.

P4 ANDCODE or ORCODE.

P5 Index of right-hand node -- BOOLEAN node or any
predicate.

BQURYNDD (BQUERY node)

P1 Index of BQRUERY DESCRIPTOR allocated by Parser.

P2 Zero after parsing. After optimization, contains index
of LITUPNOD for output of query-block, if any. (A
BQUERY node created by the Optimizer inside a joinr may
have P2 = 0.)

Index of first node of SELECT-list (see page 137 for

permissible node types). After parsing, P3=0 denotes

SELECT %, which is expanded by the Optimizer into a

list of column-nodes. After optimization, P3=0 denotes

no SELECT-1list,; as in the case of a BRUERY node created

by the Optimizer inside a join.

P& Index of first TABLENOD of FRCM list.

PS5 Index of GROUP BY node, else index of root of WHERE
tree, else zero. After optimization, residual
MHERE-tree is moved to TABLENOD.

P3

BTWENHOD (RETHEEN node)
Pl Reserved for internal use by Optimizer.
P2 Reserved for internal use by Optimizer.
P3 Index of lower bhound expression.
Index of expression that is alleged to be 2
and < upper bound.
P5 Index of upper bound expression.

lower bound

CHSEGNOD (CHAMGE DBSPACE node)

Pl Index of ENTITY DESCRIPTOR for DBSPACE name.

P2 New IDXLOCMO {(INDEX LOCK model): SEGTCODE (DBSPACE) or
PAGECODE or TUPLCODE (ROW codel} or zero if no change.

P4 Positive number or zero denotes new PCTFREE for this

DBSPACE. Negative number denotes no change.

COLMNHOD (COLUNMN node)
Pl Zexo, then column number within TABLE or VIEW.
in by Optimizer.}
P2 Index of COLUMN DESCRIPTOR.

(Filled
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P3 Index of next node in column-spec or select-list, else
Zero.
P4 In case of a CREATE or ALTER TABLE command, Parser
fills in type: CHARTYPE, INTTYPE, HWTYPE, DECTYPE,
FLOATYPE, VRCHRTYPE (VARYING CHAR type), LVARCTYP (long
char), GRAFH, VGRAPH, LVGRAPH or any of these prefixed
by 'N'. For other ¢ommands, Parser leaves P4=0;
Optimizer later fills in type code. Optimizer aluays
chooses an RS_TYPE or NRS_TYPE if node occurs in
select-1list or in a predicate.
Length specification, not including any NULL bytes.
For fixed-length CHAR columns, the length; for
varying-length CHAR or GRAPH columns; max length; for
DECIMAL, the min spec; else the actual length. Filled
in by Parser for CREATE and ALTER TABLE conmmands,
otherwise by Optimizer.

P5

CONNTHOD (COMMENT node)

Pl Typecode -~ TABLECOD, VIEWCODE, or CLMNCODE (COLUMN

code),

P2 Index to ENTITY DESCRIPTOR for object to be commented
on. If object is a column, this ENTITY DESCRIPTOR
contains the table nanme.

If Pl is CLMNCODE, index to ENTITY DESCRIPTOR for
column name; else zervo.

Length of conment in bytes.

Index to OPCHAR representation of comment.

P3

P4
P5

CRTINMNDOD (CREATE INDEX node)

P2 Index to ENTITY DESCRIPTOR for index nanme.

P3 Index to COLMNNOD in ORDER specification.
Ascending/descending information is contained in COLUMN
DESCRIPTOR for each column,

Index to ENTITY DESCRIPTOR for table name.
Index to IMGOPNOD (INDEX OP nodel.

CRTHPNOBR (CREATE TEHPORARY node) (Created by

Optimizer in ASL tree only. For creating a temporary list

or TABLE.)
Pl Index
P3 Index
P5 Index

CRTTBNOD
Pl Index
P2 Index
P3 Index
P5 Index

E7A
P5

of BINDTABL, or zero.
of next node orn query chain.
of LOCATION DESCRIPTOR for TEMPBLK.

(CREATE TABLE node)

of USER DESCRIPTOR for authorization checking.
of ENTITY DESCRIPTOR for table nanme.

to ENTITY DESCRIPTOR for DBSPACE name, or zero.
to COLMNNOD of column definition list.
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CURNTNDD (CURRENT nede)
P4 After optimization, indicates block number of CURSOR
DESCRIPTOR.
P5 Index of CURSOR DESCRIPTOR. (After parsing, index
within Block 03 after optimization, index within block
indicated by P4.)

DEFVUNOD (CREATE VIEHW node)

P2 Zero after parsing. Executive fills in index of 54L
statement creating the view, in PL/I VARCHAR format.

P3 Index of TABLENOD indicating names for view and its
columns,

P4 Zero after parsing. Optimizer sets to index of first
TABLENOD in a chain of the views and tables that are
depended on by this view.

PE Index of QUERYNOD ¢xreating the view.

DELETNOD (DELETE node)
PG Index of TABLENOD.
P5 Index of root of WHERE tree (see above for types), or
ZeYro,

DFSYNNOD (CREATE SYNONYM node)
Pl Index of ENTITY DESCRIPTOR for synonym.
P2 Index of ENTITY DESCRIPTOR for table on which synonym
iz created.

DQUERNOD (DQUERY node) (Created by Optimizexr in ASL
tree only.)
Pl Index of BINDTABL: or =zero,
P3 Index of FORCHNOD (FOR-EACH node), or zere.
PS5 Index of SGUERNOD (SQUERY node) or BQURYNOD (BQUERY
nede) or SETOPNOD to¢ he executed at this point in the
gquaxy chain.

DROPNODE (DRDP node)
Pl Type codes TABLECOD, VIEWCODE, INDXCODE, LINKCODE,
SEGTCODE DBSPACE code), PROGCODE (PROGRAM codel.
P2 Index to ENTITY DESCRIPTOR for name of dropped okject.
0 if object specified as host variable.

ENDNODE (COMHIT WORK nede)

EXISTNOD (EXISTS node)
P5 Index of BRURYNOD for subquery.

EXPNDNDOD (ALTER node)
Pl Index to USER DESCRIPTOR for authorization checking.
P2 Index to ENTITY DESCRIPTOR.
P3 Index to COLUMN node

Licensed Material - Property of IBM

FORCHNOD (FOR-EACH node) (Created by Optimizer in ASL

tree
Pl
F4

P5

only.}

Index of BINDTABL, ovr zero.
Zero if join method | is used.
used; index of JOIN DESCRIPTOR.
Index of BQURYNOD that will produce rows te ke joined
to the next higher level on the query chain.

If join methed 2 is

GRANTNDD (GRANT node)

Pl
P2

P3
PG4

P5

Zero after parsing. After optimization, index of USER
DESCRIPTOR containing wuserid of grantor.

Index to ENTITY DESCRIPTOR c¢ontaining table name.
if & special privilege is heing granted.

Index of first USERNODE in list of grantees.
GRANTAUT or index of first USERNODE in list of
passwordss or zero.

Index of AUTHHODE.

Zero

GROUPNDD (GROUP~-BY node)

Pl

P3

P4
P5

Zero after parsing. After optimization, may contain
index of BINDTABLE or zero. The entries im this
BINDTABL have a special meaning: left side is a
COLMWNOD for one of the GROUP BY columnsg, and right
side points to a LITNODE for the value of the current
group. The binding is c¢onditional, If value is
unchanged: continue to accunulate set-fns for the
parent BQURYNOD. If value is changed, compute BRURYHNOD
output for one group and start a new group. If Pl=0,
entire table is treated as a group.

Index of first COLMNNOD of GROUP BY list.
fdenotes HAVING <louse with ne GROUF BY).
Index of xoot of HAVING tree, else zero.
After parsing, index of WHERE tree. Ignored aftex
optimization (residual predicates moved te TABLENQD).

Zero if PI=D

IHGOFNDD (INDEX OF node)

pa

Percentage free space; a halfword integers filled in by
Parser in case of default,

P3 Unique image. UNIQCODE or DUPLCODE.
INSRTHOD (INSERT node)
Pl Index of BINDTABL, or zero.
P3 Index of next node on query chain, if any.
P4 Index of TABLENOD describing target of insertion.
PS5 Index of LITUPNOD or QUERYNOD or SQUERNOO (SQUERY node)

describing data to be insevted.

ISNULHNOD (IS-NULL node)

F4

PF5

YESCODE if predicate tests for nully NOCODE if
predicate tests for non-null.
Index of COLMHNMOD whose value is to be tested,
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LITHODE (Note: In the case of a LITNODE representing a
program variable, all P's except P3 are zero after parsing.!}

Pl Data type code: After parsing, always CHARTYPE,
NULLTYPE, or USERTYPE. CHARTYPE and NULLTYPE later
changed by Optimizer to one of the 26 possible data
type codes (see page 151)

P2 After parsing, if P1=CHARTYPE, P2 is index of character
string value, else P2=0, After optimization, P2 is
index of LOCATION DESCRIPTOR which, in turn: points to
value. The value is an appropriate type and is found
in Block 1 or an overflow block. If this LITNODE
represents an input variable, LCCATION DESCRIPTOR (P2)
points to an empty space of the correct size.

P3 In a LIT ROW, index of next LITNODE in list, else zero.
On the select list, index of next node on select list,
else zero.

P4 After parsing, a type hint (ALLDIGTS (ALL DIGITS),
DGTANDPT (DIGITS and DECIMAL POINT), ALFHANUM (for CHAR
and hex literals), HEXBINRY, GRAPH (DBCS), FLOATYPE).
After optimization, P4 is zero except in the case of an
input variable of {N)RSVARCHAR type. In this case;

P4 serves as an index to a LIT DESCRIPTOR in Block 0.

P5 Length specification. Max length for VARCHAR types;
(MyN, for DGTANDPT f(decimal), else actual length. Does
not include null byte or length bytes which may be part
of data format.

LITUPNOD
P5 Index of first LITNODE in literal ROW.

LOCKNODE (LOCK node)
P1 RELNCODE (RELATION code) or SEGTCODE (DBSPACE code)
P2 Index of ENTITY DESCRIPTOR.
P4 Mcde: SHARMODE or EXCLMODE.

MINUSNOD (Unaxry arithmetic MINUS node)

Pi Zero after parsing. Set by Optimizer to data type
decimal if result of expression is decimal.

P2 Zero after parsing. Set by Optimizer to spec-length
(precision and length) if result of expression is
decimal.

P3 Index of next element on select list, else zero.

PS5 Index of any expression-type node.

NOTHODE (NOT node)
P5 Index of BOOLNODE (BOOLEAN node) or any predicate.

ORDBYHDD (ORDER BY node)
Pl Order-determining column index value.
P2 ASCCODE or DESCCODE.
P3 Index to next ORDBYNOD, else zero.
P4 Index to the COLMNNOD of the ORDER BY specification.
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QUERYNDD (Appears before optimization, but not used in
ASL.)
Pl Index of QUERY DESCRIPTOR, allocated by Parser.
P2 Zero after parsing. If the QUERYNOD occurs inside a
view definition, P2 is set by the Optimizer to RNTMCODE
(RUN TIME code) or PRTMCODE (PREP TIME code) to denote
whether locks on catalog rows must be released.
Otherwise, P2=0.
P3 Index of first ORDBYNOD of ORDER BY list; else zero.
P4 Index of first COLUMNOD of UPDATE list, else zero.
P5 Index of SETOPNOD or BQUERYNOD.

RESTONDOD (ROLLBACK WORK node) REVOKNOD (REVOKE
node)
Pl Zero after parsing. After optimization, index of USER
DESCRIPTOR containing ID of revoker.
P2 Index of ENTITY DESCRIPTOR for table being revoked.
Zero if a special privilege is being revoked.
P3 Index of first USERNODE in list of revokees.
P5 Index of AUTHNODE.

SEGSPNOD (DBSFACE SPECIFICATION node)
Pl NHEADER (filled in by Parser in case of default).
P2 LOCKMODE: SEGTCODE (DBSPACE code) or PAGECODE or
TUPLCODE (ROW code)s or zero if unspecified.
P3 PCTINDEX (filled in by Parser in case of default).
P4 PCTFREE (filled in by Parser in case of default).

SETFNNDD (SET FUNCTION node)
Pl UNIQCODE (DISTINCT code) or DUPLCODE (ALL code).
P2 Index of SET FUNCTION DESCRIPTOR.
P3 Index of next node in SELECT list, else zero.

P4 Set fn code: AVGFN, SUMFN, COUNTFN, MAXFN, MINFN,
USERFH.

P5 Index of expression-type node or zero in case of
COUNT(*).

SETHODE (SET node)
P3 Index of next SETNODE, else zero.
P4 Index of COLMNNOD that is target of update.
P5 Index of QUERYMNOD or any expression-type node except
SETFNNCD.

SETOPHOD (SET OP node)
P3 Index of BQRURYNOD (BQUERY node).
P4 UNONCODE (UNION code); INSCCODE (INTERSECT code), or
SHMINCODE (SET MINUS code).
P5 Index of BRURYNOD or SETOPNOD.

SORTNODE (S0ORT node) (Created by Optimizer in ASL tree
only)

Pl Index of BINDTABL or zero.

P3 Index of next node on query chain.
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P5 Index of LOCATION DESCRIPTOR for SURTBLK.

SORYTNOD (SQUERYT node) (Created by Optimizer in ASL
tree onlyj
Identical to SQUERMNOD. Used when a subquery occurs inside
a predicate; i.e., under a TBLCHMNOOD (TABLE COMPARE nodej.})

SQUERNOD (Created hy Optimizer in ASL tree only)

Pl Index of BINDTABLE, or zero.

P2 Index of LITUPMODR for output of superquery.

P3 WNext node in unconditional query chain, if any {may be
zero if only a P&-chain exists). Structure of P3-chain
is:

1. An optional
{AQRTHINGD )
INDEX nodes
{BLDYLNOD) s
(SORTNODE}.

2. One DQUERNOD, cptionally followed by one FORCHNOD
(FOR-EACH nodel.

PG Next node in ¢onditional query chain, if any (may he
zero if only a P3-chain exists)., Pé-chain is executed
hefore P3-chain, bhut only in the case that sone
conditional entry in the bind-table changed. GStructure
of P4-chain is same as structure of P3I-chain except
that DQUERNOD is optional.

P5 Index of SGQUERY DESCRIPTOR. SQUERY DESCRIPTOR points
to QOCL (OPEN CHECK LISV), which may cause this SQUERY
to be aborted (return EOF) if a null value is xaturned
by a suhquery.

STARNODE (ASTERISK node) (Used for X.#, table.®)
P3 Index of next node on SELECT-list, or zero.
P4 Index of TABLENOD for which this node represents "all
columns'’,

¢ollection of ACQUIRE TEMPORARY nodes
CREATE TEMPORARY modes (CRTHMPNOD ), BUILD
(BLDIXNOD), BUILD VALUE nodes

INSERT nodes (INSRTNOD ), and SORT nodes

TABLENOD (TABLE node)

Pl Type code -- TABLCODE or VIEWCODE,
Pacser.

P2 Index of RELATIOM DESCRIPTCR (TABLE DESCRIFTOR).

P3 If under a DEFVUNOD, the index of the COLUMN node in
the vieuwj if under an insertion. index of {irst COLUMN
node of COLUMNH-list; else zero.

P4 Index of next TABLE node in FROM list, eslse zero,

PS5 Zero after parsing. The Optinizer uses this place to
attach the residual WHERE-tree for this table.

Set to zero by

TBLCHNOD (TABLE COHFPARE node)
Pl Zexo after parsing.
the Optinizer sets Pl to index of LITNCDE, which serves
as a slot to hold the left-hand side (LHS) value foxr
comparison to subquery on right-hand side (RHS).
Otheruise, zero.
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If this predicate is non-saxgable,

P2 Zevro after parsing. Optimizer seis te 0 or I to
indicate how LHS value is 1o be compared to value
veturned by RHS subquery. 0 seans direct
value-to-value comnparison. 1 means RHS is
null-permitting but LHS is noti hence;, RHS must he
examined for null [ *FFFFFFFF’ in 4 bytes preceding
value-slot) before value-comparison is done.

P3 Index of expression.

P4 Comparison code: one of codes listed in ARIBNUM.

P& Index of BQURYNOD, SETOPNOD, ox SGRYINCOD.

UPDTEHOD (UPPATE node)
P3 Index of SETNODE.
P4 Index of TABLE node.
P5 Index of root of WHERE tree (see above fTor types), or
zero.

UPSTANOD (UPDATE STATISTICS nodel
Pl Index of ENTLITY DESCRIPTOR for table-nanme.
P2 Index of ENTITY DESCRIPTOR foxr OUBSPACE ox zero.
P3 ALLCUDE or =zero.

USERNODE
P2 Index of a STRING DESCRIPTOR containing @ userid,
password, or PUBLIC.
PS5 Index of next USERNOUDE inr the list. else zero.
VALCHMNOD (VALUE COMPARE node)
Pl Reserved for internal use by Optimizer.
P2 Reserved for internal use by Optimizer.
P2 Index of left-hand expression.
P4 Code faor comparison operator: one of =iy simple
comparison codes listed in ARIBMUM, ex LIKECODE.
PS5 Index of xight-hand expression, If P&=LIKECODE; PS is
index of pattern LITNODE,

ALL codes referred to here are declared in ARIBNUM (see page
150). Based masks for data value representation and for
DESCRIP structures are dec¢lared in ARAIBRDS.

Data Axreas

141



DESCRIPTOR RECORDS

Descriptor records are placed in the Op Tree and are pointed
to by Nodes in the Op Tree.

BQUERY DESCRIPTOR

BQRYDESC
Hex
0 BQDBLKPT - $ RSI structures BQDCOND* (//////| BRDJNMET -
for duplicate elimination ////77| See Note 1.
or null (set to null by 1244444
Parser). 1444444
* Flags and masks
Flag Hex
Field Yalue Means
BRDCOND X'80°" Set by Parser or later by Optimizer if
SETOFS required.
X'40" Query involves ORDER BY.
X'20°" Query involves GROUP BY.
X'10' Query involves JOIN.
x'o08’ Output involves SET FNs.
X'04"' Qutput involves SETFNIUNIQUE...).

Note [: Ccpied from Miniplan method. Equals:
4 ¥ (access method for this join table, or zero if this
plan is first table) + (access method for next table, or
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zero if this plan is last join table).
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COLUNN DESCRIPTOR

COLDESCR
Hex
0 CLODMROW - § RSI Domains CLDTABIX - CLDORDER -~
Structure row for this See MNote 1. Ordering Spec:
colunmn, ASC/DESC code
or Zere.
8 CLDNMOLD - CLDPRBTX - CLDAPTR - Pointer to RID, LID,
See Nate 2. See note 3. SEG for long field data.
10 CLDLEN -~ length|CLDCLNA#! - Column Name {up to 1& characters).
of column name
18
20 3
Motess
1. After parsing. this centains an index t¢ the pertineat
TABLENODE or zewxo. If zero, then Optimizer puts in index fo
TABLENODE after XCOLLK. This hacomes the pertinent TABARRAY.
2. OLDCCODE, NEWCODE; or zero. Used with assertions and triggers.
3. Index in PREP array. Used by Optimizex.

CURSOR DESCRIPTOR

18

CUDESCR
CUDNAME
CUDNAMLN - CUDNAMST ~ Cursor name (sitring of up to
Length of 18 characters]

cCursor name

B |

CUDPRGH! - Program name or
blanks

Licensed Material - Property of IBN
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ENTITY DESCRIPTOR

Hex
0

8

10
18

ENTDESCR

ENTCR8TR - Creator’'s Userid or blanks

ENTLEN -
Length of
Entity Name

ENTNAME - Entity Name (up to 18 characters).
Size of ENTNAME must be determined by
programmer.,

1B

FIELD NAME DESCRIPTOR

Hex
0
8

10

144

FNODESCRP

FNDBUFER - Pointer to SFNDATA allocated by Optimizer.

FNDUSRIX - Index of ENTDESCR FNDTYPE - Data type of current

for USERFN name

value (PL/I types only).

FNDLENTH - Specified length of |FNDPRVAL - Index of LITHODE for

current value.

holding previous value for
doing UNIQUE, else 0.

SQL/Data System Logics Volume 2
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JOIN (Method 2 only) DESCRIPTOR

JOINDESC

JOJOINVL - Index of LITNODE
for current join value. Data
type natches JDOUTCOL.

JOOUTCOL -~ Index of COLUMNNODE
for join-column in outer (D@}
scan.

JOINCOL - Index of COLUMNHCDE
Tox join~column in inner (FE}
scan.

JODIRECT# |/ /7777770700077 77727777
(See Ve ididdddsddididisdds
Note L. Y\ /7772707277707 77777

10

FMOLENTH - Specified length of
current value.

FNODFRVAL - Index of LITNODE for
holding previous value for
deing UNIQUE, else 0.

Note 1.

LITN

Hex

This one-character field inidcates the direction of

sort-merge on join-column: 'A' for nscending, or

'D' for descending.

ODE DESCRIFTOR

LITDESCR: Indexed dy P4 of a LITNODE which represents an
RSVARCHAR ox NRSVARCHAR corresponding to an input
variable. LITDESCR is generated by th Uptimizer only
if needed to provide extra places to put the actual
length (including null byte) of these variables.

LITHINTH - Number of places
into which to put the actuval
length.

LIIPL77 7272707770777 0707777077
LI 70707777707 77777777F7
LIPS

/
/

LITLNPTR - Pointers to length spec location of FIXED BIN(1E)

type. The nunber of these pointers is in LITHLNTH. /

/

LOCATION DESCRIPTOR

LOCDESC

G-byte pointer to eother
hlocks

Licensed Material - Property of IBH

(See AGRTMNOD (P5), BLOTIXNOD (P5),
CRTHMPHOD (PE), LITNODE (P2}, and
SORTNODE (P5) for block types and
further description.)
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OUERY DESCRIPTOR

QRYDESCR

Hex
0 QDDUPBLK - Pointer for duplicate elimination relation
structure. Set to null by Parser.

8 |QDFLAGS*

¥ Flags and masks

Flag Hex
Field Value Means
QDSARGCM 80 If "ON" (1), the statement involves a

projection from a single relation (only
COLUMNNODEs in select-list) and SARGS
generated by the Optimizer contain ORs.
Set by the Optimizer.

QDCURQRY 40 Set by PREP Executive before calling
Optimizer. If ON, then statement uwas
'LET CURSOR BE SELECT'; else it was
'SELECT'.
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RELATION (TABLE) DESCRIFTOR

RELDESCR
Hex
0 ROACCYYP |RDSTATUS |/ /////7/77/77777 |RDPLAHLD - Pointer to control
See #® /777777777777 bloeck for RSI1 scan.
Note 1. i dias
3 ROLOCBLK - § lock structure RDCNTRLP - ¢ R8I conirol bloeck.

[LBASE) or null. Share lock
or yelation for SETFN or
relation scan.

i0 ROPROGHM - Progvam name if specified with CURSORMAME, else
blanks.

18 RDCURSNM ~ Cursovr name fox link so TID can ke moved into
SCAHCOHBLK .

20 RDCREATR - Creator's userid if specified, else blanks.

28 ROLEN - length |RDRELHAME - Relation (table) name (up to 18
of relation characters},
{table} name

30

# Flags and nasks

Flag Hex
Field Value iieans
RDCORELT 80 Indicates column information wrequired fTor
correlation from lower level.
Note :: The character in this position indicates:

i
View R = Relation scan
Link F = Fetch
Inmage scan C = Cursox

Lo B i
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TRACE TRACE
OUTPUT DUMP
(Dec) (Hex) MEANING
0160 00AO All digits
0161 00Al Digits and point
0162 00A2 Alphanumeric
0170 O00AA Shared mode
0171 O0O0AB Exclusive mode
0180 00B% <
0181 00B5 <
0182 00Bé6 >
0183 00B7 2
0184 00B8 =
0185 00B9 E
0186 00BA Like
0190 O0OBE < any
0191 O00BF < any
0192 00CO > any
0193 00C1 2 any
0194 o00C2 = any
0195 00C3 # any
0200 00C8 < all
0201 00C9 < all
0202 O0O0CA > all
0203 00CB 2 all
0204 00CC = all
0205 00CD % all
0220 00DC Contains
0221 00DD Does not contain
0222 O0ODE Is in
0223 O0ODF Is not in
Codes fox Op Tree Nodes
0230 O00E6 ASSIGN node
0231 O00E7 QUERY node
0232 O0QOES8 INSERT node
0233 00E9 DELETE node
0234 O0OQEA UPDATE node
0235 00EB SET node
0236 O00EC SET OP node
0237 00ED COLUMN node
0238 O0O0EE TABLE node
0239 QOEF BQUERY node
0240 O0O0FO0 GROUP BY node
0241 QOF1 BOOLEAN node
0242 0QOF2 NOT node
0243 O0O0F3 MINUS node
0244 0O0F4 VALUE COMPARE node
0245 O00F5 BETWEEN node
150 S5QL/Data System Logics, Volume 2

0246
0247
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257
0260
0262
0263
0264
0265
0266
0268
0269
0270
0271
0e7e
0273
0274
0275
0276
0277
0278
0280
nesl
0282
0283
0285
0286
0287
0288
0289
0295
0296
0299
0300
0301
0302
0303
0304
0305
0306
0307

00Fé6
00F7
00F8
00F9
00FA
DOFB
00FC
DOFD
GOFE
O00FF
0100
0101
0104
0106
0107
0108
0109
010A
aloc
010D
DI0E
010F
0110
011l
0112
0113
0114
0115
gllé
glla
0119
OI1A
011B
0110
0l1E
011F
0120
pi121
0127
0128
0128
gli2c
012D
012E
0i2F
0130
0131
0132
0133

TABLE COMPARE node

TPLMHNOD 7 Used for
IFNODE > Vieu
SETGNNOD J Composition
QCOMPNOD

ALISTNOD (Arithmetic List Node)
SETFN node

ARITHMETIC node

LITHODE

LITUPNOD

CURSOR node

CREATE TABLE node

EXPAND node

CREATE VIEW node

INDEX OP node

DROP node

LNKOPNOD \ Used by
CRLNKNOD / Trace Formatter
GRANT node

USER node

Authorization node

REVOKE node

COMMENT node

JOIN node

BEGIN node

COMHIT WORK node

SAVENODE (Used by Trace Formatter)
ROLLBACK WORK node

LOCK node

CURRENT node

ASTERISK (STAR) node
ACQUIRE node

DBSPACE node

CHANGE DBSPACE node

CREATE SYNONYM node
TEMPORARY node

IS NULL node

CHECKPOINT node

ORDER BY node

UPDATE STATISTICS node
STFNINOD (set by Code Generator)
SQUERY node

DQUERY node

FOR EACH node

ACQUIRE TEMPORARY DBSPACE node
CREATE TEMPORARY node

SORT node

BUILD VALUE node

BUILD INDEX node

Licensed Material - Property of
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TRACE TRACE
OQUTPUT DUNHP
(Dec?y (Hex) HEAMING
0308 0134 CREATE VIEW node
0309 0135 SQUERY node
0310 0136 COMMIT MWORK node
0311 0137 SCHEDULE node
0312 0138 EXIST node
0702 02BE Run time
0703 02BF Print time
0704 o02Co Program
0705 02Ci Rou
0706 02C2 Page
0708 02C4 Release
070% 02C5 Retain
1186 0442 Line
1222 04Ce Is in

CODES FOR DATA TYPES

Variable Character Type

0448 0lCo No null

0449 01C1 Null permitted

0450 01Ce DBSS format no null

0451 CQI1C3 DBSS format null permitted
Fixed Chazxactexr Type

0452 01C4 Ne null

0453 01ICH Null permitted

0456 01C6 DBSS format no null

0455 01C7 DBSS format null permitied
Long Varying Charactexr Type

0456 01C8 Ho null

0457 01C9 Null permitted

Licensed Haterial - Froperty of 1B

Floating Point Type

0480 O01E0 No null

048% OQIE! Mull permitted

0482 01E2 DBSS format no null

0483 OIE3 pBSS fTormat null permiited

Decimal Type

048% 0OIE4 No null

0485 01ER Mull permitted

0686 GO1E6  DBSS format no null

0487 OlE7 DBSS format null peyrmitted

Inteqer Type

(1496 (01F0 No null

0497 O0IF1 Mull permitted

0498 0ife OBSS foymat no null

0499 O0IF3 DBSS format null permitled

Halfword Type

0500 O0lF&  No null

0501 O01F5  Null permitted

0502 Q0IF6 DBSS format no null

0503 O01F7  DBSS foyxmat null permitted

Graphic Type

0468 01iD6 No null

0469 0105 Null permitted

0470 01D6 DBSS format no null

0471 0107 DBSS format null permittiec

Dota Areas

151



TRACE

TRACE

QUTPUT DUMP

(Bec)

(Hex)

MEANING

Varving Graphic Type

DBSS format no null
DBSS format null permitted

0464 01DO No null
0465 0101 Null permitted
0466 01D2
0467 01D3
Long Vaxyving Graphic Type
0472 01D8 Mo null
0473 01D9 Null permitted
152
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PGCTRS

PGCTRS contains the number of "cushion' pages, the number of
new pages that have beem allocated since the last
checkpoint, the number of free pages for each storage pool.,
and a warning flag teo keep track of "SOSHARMINGS" for each
storage pool, Addressability to PGCTRS is set during DBSS
initialization, The anchor pointer, PGCTRSP, is in YRSSCVT,
The structure is initialized in module ARISIIO, and MAXPOOL3
is the dimension.

Dec(Hex? PGCTRS 1 WARNED:
'M' = An 50S warning message has not
0 {0} CUSHION - Cushion for storage MNEWFAGES - New pages since been sent.
pool checkpoint 'Y' = An S0% uwarning nessage has beep
sent, but a checkpeint has not
8 18) FREEPGS ~ Number of free pages MARMED Raeserved been taken vet.
in storage pool 1 'C' = An S0S warning message was sent;

and a checkpeint was taken hut
did not help reclaim encugh space.

PPOPGNST

The PPOFPGNST is pointed to by field PPPOPGNP of the PREPR
Control Block (PREPDSCB}. The PPOPGNST siructure is passed
on a call to ARIXEPP. From PPOPGNST; or from othex
structures it points to, ARIXEPP can find all the
infoxrmation it needs about the current 5QL statement to pass
on to the Parser, Uptimizer, Code Generator, and Store
Access Hodule Routine.

Dec(Hex} PPOPGNST

0 (0} PPODCLPT — ¢ DCLLISY FPOSLTEN — § SLT entry

8 (8] FPOOPPTR = 1 Op Tree PPONEWOP — { Code Block

3
- Reserved

16010) PPOSTLDOP — { STOLDSTR

26(18) PFOSPACP — ¢ 1lst Space Block

27118)

PPOCHKMO 1... .... In Chack node.
PPOISCUR .l.. .... Processing CURSOR
statement.
. XX MXXX Reserved,
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PREP CONTROL BLOCK (PREPDSCB)

PREPDSCB is pointed to by field RDAPRPDS of the RDAREA.
PREPDSCB acts as a save area for various pointers that are
used over the different calls to ARIXEDS for the duration of
processing a particular program. The pointers are set up on
a PREP INIT call and not freed until PREP FINISH call.

Also see SQL/DS foqicy; Volume 1, "RDS Executives and Module
Flouw'" in Section 2 for an overview of the relationship among
the data areas associated with PREPDSCB.

Dec(Hex) PREPDSCB

]
0 (0) RETPTRS - List of pointers passed on PREP INIT call. -
RETSLTPT -~ ¢ PREP's current SLT RETRDIPT - ¢ updated RDIIN | Pointers passed by PREP
entry | t(wvia RDIIN) to Execs at
> PREP INIT time. Used by
8 (8) RETPTRS (continued) | SQL/DS routines to return
RETIVARS - 4 PREP's Input RETOVARS - ¢ PREP‘'s Output | information to PREP.
Name List Name List -
16(10) PAUTHPTR - ¢ AUT (authorization PSTOLDPT - ¢ STOLDSTR
parameter list)
24(18) PDCLPTR - 4 DCLLIST PPPOPGNP - ¢ PPOPGNST
32(20) PPSLTPTR - ¢ SLT POPPTR - 1 Op Tree
40(283 PNEWOPPT - t New Op Tree FRSTSLTP - 4 First SLT
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PROGS (PROGRAMS LOADED INTO STORAGE)

PROGS, a lizt of access modules that have been loaded inte
storage, is peinted to by RDAPROGS in the RDAREA. All users
share PROGS but only one user at a time can change it.
RDCLATCH controls use of PROGS and can be set only by the
COHPARE AND SWAP instruction. CAUTION: Any change to the
size of the PROGS structure will affect module ARIXCRG.

PROGS usage is managed by a series of index c¢hains, which
link a given PROGS entry. The blank list, anchored at
ROCPBLNK; contains entries not having loaded aceess modules.
After initialization the first 3*NCUSERS' PROGS entries arxe
chained to the blank list. The remaining 7#NCUSERS are put

on the extension list, which is anchored to RDCPEXT. The
extension list is wsed only when no eniries are available
from the blank or free lists. RDS attempts to manage to the
IHNCUSERS level to avoid excessive use of storage.

After the system has bheen running, access mnodules may appear
on two other chains - the RDAREA (RDAPROGS) chain and the
free list (RDCPFREE). The RDAREA chain holds those access
modules curvently in a unit of work for the agent. The free
list contains those loaded mccess modules not in use by an
agent, These access modules are available to all agents.

DeciHex] PROGS
1]
0 (D) PROGNEXT -~ PROGUDIX - FROGAUTR - Program ouner
Index to next Index inte
entry user directory
8 (8) PROGAUTR - (continued) PROGNAM - Program name
! PROGFLAG
16(10) PROGMAY -~ Program nanme PROGSATI - Tuple-id inm Byte 1
SYSTEM.SYSAUX PROGLOCK 1... .... Entry in SYSACCESS
is locked
24(18)| PROGLOCP - Pointer to beginning PROGFLAG - Flags| Reserved PROGINVD .1.. .... Access module invalid
of the access module II0IF) LoXX xXxxX Reserved
Byte 2 xXAX Xxuxx Reserved

Licenzed Material - Property of IBM
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RDAREA (RDS CONTROL AREA)

Contains information relating to the RDS environment. Can The RDAREA is pointed to by:

be used to locate all SQL/DS and DBSS control areas. There DSCAREA (DSCRDAP, offset X'1C') 5

is one RDAREA per agent (except for the Operator Agent and YTABLEL (YTIRDAP, offset X'IC') > !
Checkpoint Agent) within SQL/DS. (Hote: Whenever an RDS OCE (DCERDAP, offset X'IC') 4
module is entered, register 10 always points to an RDAREA. RDCVT (RDCRDAP, offset X'18') 2
Using this fact, we can find anything else.) RDAREA {RDANEXT, offset X'20') °

For the following notes, also refer to the diagrams on pages
2 and 3.

! These pointexrs are only within an agent structure. That

is, each of these control blocks is directly associated only
with other control blocks within the same agent structure.

2 This points only to the first in the chain of RDAREAs (that
isy to the RDAREA in the Ready/Recovery Agent (if it exists)
or to the first General/Indoubt Agent structurel..

3 This points to the next RDAREA in the chain (for the next
agent structure).

Alphabetic List of Field Names

RDAAGTNR 124(7C) | RDAINLUW 99(63) (flag bit) RDATBASE 48(30)

RDAAUTH 55(37) RDALEN 8(8) RDATRAC 116(74)

RDAAUTHR 88(58) | RDALSEC 108(6C) RDATRAC 116(74) (flag bit)
RDAAUX 76(4C) RDALSTAT 64(40) RDATRACA 121(79)

RDAAUXL 76(4C) RDANEXT 32(20) RDATRACC 119077}

RDAAUXNHM 78(4E) RDAOPCOD 112(70) RDATRACE 60(3C)

RDACNTRL 56(38) RDAOPT 40(28) RDATRACT 120(78)

RDACPLUW 54(36) (flag bit) RDAPATCH 128(80) RDATRACO 118(76)

RDACTABP 148(94) | RDAPREPM 54(36) (flag bit) RDATRACP 117(75)

RDACVT 16(10) RDAPROGS 44(2C) RDATRACX 116074}

RDADED 98(62) RDAPRPDS 104(68) RDATRANS 52(34)

RODADCEP 28(1C) | RDAGRYNO 152(98) RDAULSEC 110(6E}

RDADOREP 54(36) (flag bit) RDARECUR 54(36) (flag bit) RDAUPDGR 54(36) (flag bit)
RDADROP 54(36) (flag bit) RDASPEC 96(60) RDAUPLUW 54(36) (flag bit)
RDADSCA 20(14) RDASQLCA 36(24) RDAUSER 68(44)

RDAEYECH 0(0) RDASTACK 12(C) RDAUSRLT 100(64)

RDAFLAGS 54(36) RDASTK1 12(C) RDAYT1P 24(18)

RDAFLGS! 99(63) RDASYSM 97(61) | RDA#PROG 46(2E)

RDAFRIND 86(56)
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DeclHex ]

RDAREA

0 RDAEYECH ~ "RDAREA'"™ (eyecatcher)
8 | ROALEN - RDAREA length RDASTACK - {1 5QL/DS Stack 1
RDASTKL - 1 Stack
16(10)| RDACYT - ¢ RDCVT RDADSCA - 1 DSCAREA for this agent
24(18)| RDADCEP - ¢ DCE for this agent RDAYTLIP - 4 YTABLEl for this agent
structure structure
32(20)| RDANEXT - ¢ mext RDAREA in ROASGQLCA - 4 SQL comnunications area
chain (SQLCA)
40(28)| RDAOPT - § OPTAREA RDAPROGS - RODABPROG - Numbex
1 PROGS of FROGS for agt
48(30)| RDATBASE - { YRSSTRAN (TBASE} RDATRANS - RDAFLAGS 2 |RDAAUTH
COMMONS . TRANS - Auth
ACTIOHLEVEL Char.
56(38)| RDACHTRL - { trace control area ROATRACE - ¢ trace information area
64(40)| RDALSTAT ~ LDAD status (LDSTAT) RDAUSER - Usar ID
72148) RDAUSER (continued) ROAAUX
ROAAUXL = AUX RDAAUXNH - AUX nanme
nane length
80(50) ROAAUX (continued} Resexrved
ROAAUXNM (continued)
68(58)| RDAAUTHR - Author
96(60) |RDASPECT |RDASYSHMY |RDADBD® | © RDAUSRLT — 4 user list 7
104(68)| RDAPRPDS — § PREF control block | RDALSEC — Current|RDAULSEC — Current
load sectien unload section
112(70)| RDAOPCOD — Current RDS op code/ | RDATRAC — RDS trace level flags ©
trace RDATRACX |RDATRACP IRDATRACO RDATRACC
120(78) RDATRAC (continued) RDAAGTNR — Agent ordinal
ﬂUATRACIIRnATRACA Reserved
128(80)| RDACURDB — Current DBSPACE name
136(858)| RDAPRVDB - Frevious DBSPACE name
1]
Licensed Material -~ Property of IBM

&

! This field must stay at
offset 12(C) to conform
to the equivalent field
in YTABLEL.

Z See "RDA Flags" on page 158,

Used by SCHEDULE

5QL/DS Mode:
RDADBD
RDADBDR 1... .... Explain "reference"
RDADBRS .1.. Explain "structuxre”
RDADBDC ..l. .... Explain "cost"
RDADBOP ...1 .... Explain "plan"

sses XiXX Reserved

RDAFLGS1 - See '"RDA Flags" on page 158.
User list contains a list of users
that can run the identified access
nodula.

0 if no trace,; else | or 2,
See "Trace Flags'" on page 158.

Data Areas
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144(90)| RDATRCSP - RDS trace sexvice RDACTABP — ¢ table of cursor names
module (ARIXETR) entry address that are being used in the current
logical unit of work.
152(98)| RDAGRYNO °
153(99)
RDA Flags
Offset Field Name Bits Meaning
54(36) RDAFLAGS
RDADROP B... «... SYSDROP is empty.
... .... SYSDROP is not empty.
RDADOREP .0.. .... Don't do Re-FREFP
d.. ... Do Re-PREP

RDASCHED ..0. .... SCHEDULE CONNECT has

not been issued.
.1, .... SCHEDULE CONNECT has
been issued.

RDAPREPM e+e0 .... Run-time mode.

voel ... PREP mode.

RDACPLUW «oss lou. A CREATE PROGRAM has been issued
in the current logical unit of work.

RDARECUR «evs ol.. ARIXERDI has been entered during
termination., (Prevents recursive
entry by texrmination.)

RDAUPLUW esss s-1. A DROP or PREPARE has been issued
against a modifiable access module
in the current logical unit of work.

RDAUPDGR sses »s.1 Run authority with GRANT existed
at the start of the UPDATE
logical unit of work.

99(63) RDAFLGS1

RDAINLUW 1..

Jrace Flaqs

o +e.0. A& logical unit of work is
currently in progress.

DS trace-level flags

Executives component trace level

Parser component trace level

Optimizer component trace level

Code Generator component trace level
Interpreter and Authorization components
trace level

Security/Audit trace level

Offset Field Name Meaning
116(74) RDATRAC R

116(74) RDATRACX

117(75) RDATRACP

118(76) RDATRACO

119(77) RDATRACC

1200(78) RDATRACI

121(79) RDATRACA

122(74) *

Tuo extra trace-level flags
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RDCVT (RDS COHMUNICATION VECTOR TABLE)

The ROCVT is the global RDS controel block.

The RDCVT

contains information and pointers to other control blocks
that are used by every RDS module.
pointed to from any RDAREA,

The RDCVT will be
There is only one RDCVYT in the

DS2CVT

ROAREA

systen.
Dec¢(Hex) RDCVT
0c0) RDCEYECH - "RDCVT" ({eyecatchex)
8(8) | RDCVTLEN - RDCVT 1length RDCPATCH - 1 RDS patch mrea.
16010)| RDCDS2CV - ¢ D52CVT RDCYRSCV - 4 YRSSCVT
24(18)| RDCRDAP - 1 RDAREA chain RODCPLIRS = Address of DBSS DBSI
32(20)| ROCCATS - { Catalog information RDCOSTYP -| RDCFILL - Reserved
Type of Op
Systen
40(28)| ROCSTART - Address of ARIXEST ROCRDY - Address of ARIXERD
48(30)| RDCSTOP - Address of ARIXESP RDCRDOPT - Address of ARIXERO
56(38)| RDCOBUF - Number of page (datal RDCBBUF - Number of block
buffers buifers
64(40)| ROCBRCH - Address of ARIXEBR ROCBRCL - Address of ARIXEBRI
72(%8)| RDCOPATH -~ Float value (1200) RDCRATIO - Float value (1/3600)1
minus average number of
instructions per DBSS call
80(50)| RDCTRAC - RDS Trace flags
88(58)| RDCCW]1 - Address of entry point RDCLATCH - Flag for holding PROGS
ARIKECHI during use hy an agent
96(60)| RDCUDIRP - Address of start of ROCUSERL - Address of start of
user director (UDIRECT) user list (USRLIST)
104(68)| RDCPROGS - Address of PROGS ROCH#PROG = Mo. RDCPFREE 3
structure of PROGS slots
112(703| RDCHUSER - ROCUFREE - Index| ROCPBLMK ~ Index| RDCPEXT - Index
Number of inte user list into PROGS of ' into PROGS of
slots in user of lst free lst PROG in Ist entry in
list slot oxr zero blank list extension list
L]

Licengad HMateriasl -« Property of IBH

The RDCVT is pointed to by:

{DS2RDCVP; offset X'14'}
YRSSCVT (YRSRDCVP, offset X'14')
(RDACVT»

offset X'10°)

1 Used in Optimizer as ratio of importance
between CPU cost and I/0 cost. 1/RDCRATIO
approXx. = number of instructions to be
weighed as aquivalent to omne I/0.

RDS Release 2 protocol requires an agent

to obtain this latch (set it to the agent
ordinal) prior to performing any operations
involving the PROGS; USERLIST: or user
directory control blocks. Mo other I/0
operations or other DBSS calls should he
executed while helding this latch. The
exception is the explicit share lock
requested on the SYSACCESS TID (SATI) when
an access module is reused from the FREE
list. In that case, RDCPLOCK bit is set to
indicate that we are in lock processing
while the latch is being held. Users whe
would normally held this lock and request
the lateh also (currently the invalidate
access module function) must not wait for
the latceh. This user must roll back te
avoid a potential deadlock between the

SATI lock and the RDS latch.

¥ Index inte PROGS of the first slot in the

FREE list or zero.

Data Areas
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120078)| RDCHEXT = Numbexr |RDCFLAGS |Reserved
of entries #
used fronm
extension list 123(7B)

* RDCFLAGS

Byte 1

RDCPLOCK 1... .... Set only in ARIXERD
when locking
SYSTEM.SYSACCESS

RDCALUSR .1.. .... Indicates implicit
CONNECT

.o XX XXXX Reserved
Byte 2 XXX XxXXX Reserved
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RDIIN

The ROIIN is the control block passad to 5QL/DS on all calls

are illustrated on the following pages. It iz passed to the

to SQL/DS. (RDICTYPE indicates the call types.} Call types proper SQL/DS handler for the c¢all type by ARIXERD,
Dec(Hex) RDIIM
1 * RDICTYPE:
0 €0) | ROICTYPE - ! ROIAUTHR - Creator of access module ? 30 - AUX CALL
| 35 - SETUP CALL
8 (8) RDIAUTHR RDIPROGL - ¥ RDIPROGN - Access module name 7 40 - DESCRIBE CALL
{ continued) Length of 45 - CLOSE CALL
module name 50 - OPEN CALL
120 - CONNECT/SCHEDULE CALL
16010} RDIPROGN (continued) RDISECT# - % RDICLSSC - ¢ 125 - RECOVERY LIST CALL
130 - PREPINIT CALL
24(18) | RDICODEP - { error code ROIVPARM - 3 131 - CREATE PROGRAM CALL
structure (SGLCA) 132 - DROP STATEMENT CALL
135 « LOOKUP CALL
32(20) | RDIAUXPA - & RDISQTIE - ¢ SQLTIE 140 - SQL CALL
145 - PREPFINISH CALL
40(28) ROICNFLG RDIVIND |RDIAIND|RDIERROR|RDIFILL 155 - OPERATOR COMMAND CALL
RDISPEC |RDICALL|ROIWAIT|RDIRELSE 7 7 L4 7 160 - PREPARE-TO-COMMIT CALL
4 L 7 ? 165 - SET/RESET EXIT CALL
166 -~ MODIFY CAMCEL CALL
48(30) | RDIMBLEN - Length of input ROIRELNO| RDIRESVD - 15 bytes 170 - OPERATOR COMMAND CONTINUE CALL
Mailbox © 7 reserved Examples of each type follow this figura,
56(38) 2 For statements with a userid modifier on
"IN program’ clause or in CREATE FROGRAM,
641407 470431} this is sat to that value. When userid is
defaulted to in these cases, it is set to

% For statements with "IN program” clauses,
these are set to that value. In other
cases, the value is taken fyrom PREP
parametexrs or defaulis.

4 - See page 162,
7, 8 - See page 163,
5 RDIVPARM points to: 6
- Input Mame List for PREP-INIT.
~ Input or output SQLDA on EXECUTE, OPEN,
or FETCH.
-~ 5QL statement on SET-UP CALL, 5GL CALL, and
EXEC IMMEDIATE AUX CALL.
- User SQLDA on DESCRIBE.
- userid on CONNECT.
= t input RMRE on GET RECOVERY LIST or
PREPARE-TO-COMMIT;: ¢ input OCOMBLK on
OPERATOR,
- I/0 varisble pointers on PREP-IMIT call.
=~ RDIIN pointer on LOOK-UP calls (for feedback).

Licensed Material - Property of I1BM

blanks. In other c¢ases, the value is
taken from PREP parameters or defaults.

RDIAUXPA peoints to:s

Input SGLDA on AUXCALL.

Password on CONNECT.

Output Name List on FREP-INIT.

Mame on LOOKUP (search argument for comparison
against PLSTCHAME of SLT).
Token/DCLLIST/caller's ROIIN on SQLCALL.

User SQLOA on DESCRIBE,

1 output RMRE on GET RECOYERY LIST or
PREPARE-TO-COMMIT: T output OCOMBLK on OPERATOR.
Cursor name foy statements with a host variahle
CUrsor-name.

Pointer to a pointer pair on a SETUP CALL (see
page 167).

Data Arens
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RDIIN (continued)

% RDICLSSC/RDISECTH#: For SQLCALLS, RDICLSSC = 0 and RDISECT# = 0 on input; SQL/DS returns RDISECTH#.
Look up calls are explained below.

RDICLSSC| RDICLSSC

Input Output
LOOK-UP CALL FOR: Value Value: Meaning
PREPARE or DECLARE CURSOR for| -1 -1: Establish a new name. Section number assigned.
SELECT (non-extended fornm 0: Name already used. No section assigned.
of PREPARE/DECLARE)
EXECUTE IMMEDIATE, ROLLBACK -1 -1: Establish a new name ('EXECUTE', 'ROLLBACK'; or 'COMMIT').
KORK, COMMIT WORK Section nunber assigned.

0: Name already used. No section assigned. Allows sharing of a single
section by AUX calls of the same type.

DECLARE CURSOR FOR stmt-name, 0 0: 0ld name found in PSLTCNAM. Set section number in RDISECT#.
OPEN, FETCH,; CLOSE, EXECUTE, ~-1: 0ld name not found in PSLTCNAM. Exrror. No section returned.
DESCRIBE, (non-extended forn
of the statenments)
DECLARE CURSOR (variable 0 Use section number to locate section. Verified that cursor name not
statenent-id) (extended form previously used. If cursor name used previously, return negative
of DECLARE CURSOR) SQLCODE in SQLCA.
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ROIIM (continued)

7 RDIIN Flags
Offsak Field Nemsz Bits Meanings
40028) RDISPEC 45(20) ROTIAIND characters 'I' ox ° ' foxr AUXCALL.

(FREP Time only) 'T' on OPEM with input

RDIDCLST ¥oos voms DCLLIST must be sent te rarameters,
SEL/US on SGQLCALL. 46(2E) RDIERROR character: 'E ‘W', 'B®; or ¢

ROIISCUR clel o Causes 5QL/DS to turn Tells Communication Manager
ISCUNSOR bit on in to check for errors.
PPOPGMSTR. Set by callex varnings,; or both.
on SOL call if promgted by 47(2F) RDIFILL - Reserved
"DECLARE_CURSOR FOR SELECT h2i34} RDIRELNO charactex: S5QL/0S release number in

.. (In Release 1, which the RDIIN was

preprocessoxs initialized used/generated (by a
ROISPEC to X'40' which Preprocessor). ' ' ox
turned this bit on. Since X'00' means Release 1,
this is used only at PREP X'Q2"' means Release 2, and
tine, there is no se Torth,
conflict.)

RDICHECX cesdl cean Tell SQL/DS we avre in check % Mailbox contents and lengths:
mode (PREP IMIT). # Mailbox headerx — 16 bytes

RDIKEEPR P Tell 30L/DS to keep current " RDIIN - 68 bytes
run auvthorization if @ SQLDA — 16 hytes ¢+ 46 hytes per variable
PREF'ed again (FREP INIT ® Input Variables = Numbeyr of bytes required teo
and CREATE PROGRAM). store these wvariables

{Run Time - CREATE PROGRAH Assemblexr ¢ Other values passed ~— Mumber of hytes required
PREP only) to SUL/DS (SQL state-  to store the values.

ADIDESCR ceso o4 Alilow DESCRIBEs. Specified ments, uwser ID; etc.
for CREATE FRQOGRAM.

ROINEW cosie welk . Mew access module on CREATE
PROGRAM,

RDIMODFY ol | Establish the access modula

as modifiable.

41(29) RDICALL character: 'E' (COMMIT), 'R®
(ROLLBACK), 'C' (CONNECT),
'§' {SET) or 'R' (RESET) on
SET/RESET exit eall, 'I"
for implicit CONNECT on
PREP IMIT call, 'B’ for
Extended EXECUTE or
Extended DESCRIBE, 'D° for
Extended Declare LOOKUP
cally, or ' '. These are
unique only within a2
particular call type.

62(24) RODIWAIT character: Aluays ' '". (Unused)

43(2B) RDIRELSE character: 'R' oxr ' ',

a(2C) RDIVIND ckaracter: 'S'y Iy 'O or ' ' for
AUXCALL.

Licensed Material - Property of IBHM Data Areas 163



RDIIN EXAMHPLES

The following are examples of the RDIIN for the various call

types.

AUXCALL (No Host Variables)

Hex

10

i8

20

28

30

38

164

Omitted fields are set as described earlier.

(EXECUTE with no host variables; alsos

COMMIT WORK and ROLLBACK WORK, FETCH with
no 'INTO')

RDICTYPE - 30

RDICLSSC -~ ©

RDIVPARM - ©

ROIAUXPA - 0

RDISPEC RD{CALL
0

RDIVIND
(blank}

RDIAIND
(blank)

SQL/Data System Logics Volume 2

! RpICALL

g
‘R
)

if COMMIT WORK

if ROLLBACK WORK

for Extended EXECUTE
anything else

Licensed Material - Property of IBM



RDIIN Examples (continued)

AUXCALL {Output Host Variables}

Hex

10

18

20

28

30

38
40

AUXCALL {(Input Host Vayxiables) (EXECUTE of

{A. EXECUTE of Single Row SELECT with Ne Input Variables i

{B. FETCH

Output SQ2LDA

RDICTYPE - 30 P
]
|
= |
iRDISECT@ £ FDICLSSC - 0 |
!
RDIVPARM ~  =emmmmmmmeee el -4 0 2
Y
ROTAUXPA ——-—-m oo oo et T e ~---—3|Length |[Cursor-name E
s
RBISPEC |RDICALL RDIVIND [RBIAIND ' Does not apply to EXECUTE statenent-id.
0 (blank] ‘0’ (hlank) Could he explicit EXECUTE command or an AUX

Hex
0

8

10

18

20

28

30

38
40

licenszed Material ~ Prepexty of IBM

INSERT/UPDATE; !

call generated through a preprocessor.

Section number is not set for

the extended

form of the originating statement (that is,
when a cursor-name host wariable iz used.

RDIAUXPA = D,

Suppoxts host variable form of the

cursor-name (VARCHAR form)i othexrwise

Could be explicit EXECUTE command or an AUX
call generated through a preprocessor.

b
RDICTYPE - 30
i
{wh
RDISECT# RDICLSSC - 0
RDOIVPARM  =ommmmmmmom oo -
|
RDIAUXPA - 0 lo—y
RDISPEC |RDICALL RDIVIND [RDIAIND
0 2 vT {blank)

ere it is 'B').

Input SOLDA

Data Areas
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RDIIN Examples (continued)

AUXCALL {Both Input and Output Host Variables) (EXECUTE of Single Row SELECT with Input Variables) 1

Hex
0

8

10

18

20

28

30

38
40

I Could be explicit EXECUTE command or an AUX

Hex
0

8

10

18

20

28

390

38
40

RDICTYPE - 30 call generated through a preprocessor.
Output SQLDA
Fm==
RDISECT# RDICLSSC - 0 |
|
RDIVPARM W —~-emcermmmmmee e me e =
RDIAUXPA = m e e e e e e e e e e -
1 Input SQLDA
RDISPEC |RDICALL RDIVIND |RDIAIND ———
0 {blank) ‘0 'I!
AUX CALL (Execute Immediate)
RDICTYPE - 30
RDISECT# RDICLSSC ~ 0O 0
144
RDIVPARM  commmmmemrmmm e -->|Length| SQL Statenent
V4
RDIAUXPA - O
RDISPEC |[RDICALL RDIVIND |RDIAIND
0 (blank) 's! (blank)
SQL/Data System Logic, Volume 2 Licensed Material - Property of IBM
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ROIIN

Examples (continued)

SETUR CALL (Prepare)
Hex
0 RDICTYPE ~ 35
) 2
8
r¥|Length| SQL Statement
10 RDICLSSC - 0 [
|
18 HOIVPARM  meemmmomem oo e -
20 ROTAUKPA b e e e e I 5
28 RDISPEC {RDICALL ROIVIND |ROIAIND | 2 e b -
0 (blank) (blank) [(hlank) |
? pptional: |
30 Given only if L---3
structure-spec
38 specified on
40 Extended FREPARE.
Lothis applies to PREPARE with a statement-id enly
(RDISECTH® is 0). If a statement-name Is given,
RDIAUXPA is 0. The section number area is in the
caller's storage an is an integer host variakle,
which SQL/DS sets to the statement-id as a result
of this call.
Licensed Material - Property of IBM

Y

Section nunber area

Inpyt SULOA

Data Areas
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RDIIN Examples f{continued)

DESCRIBE CALL

Hex
0 RDICTYPE - 40
8
10 RDISECTS RDICLSSC - 0 First 16 bytes
of Output SQLDA
18 RDIVPARM  ——--emmrmmremrmcmmeee -7
|
20 RDIAUNPA == mme e e e e e e e e e e e -J
28 RDISPEC |RDICALL RDIVIND |RDIAIND
0 i (blank) |(blank)
10 ! Blank except for Extended DESCRIBE:
where it is set to 'B'.
33
40
CLOSE CALL
Hex
0 RDICTYPE - 45
8
10 RDISECT# ! RDICLSSC - 0 0 2
/7
18 RDIVPARM - © -3{Length| cursor-name or statement-nanme
/7
20 RDIAUXPA 2 —oomcmmmmo oo cmmmee R T -
! For the extended form of the originating
28 RDISPEC |RDICALL RDIVIND |RDIAIND statement (that is, when a cursor-name host
0 (blank} (blank) |(blank)} variable is used), the section number
(RDISECT#) is 0 and RDIAUXPA points to a
30 cursor-name., Otherwise, RDISECTH# is set to
the section number and RDIAUXPA points
38 to a statement-nane.
40 2 0 for Release 1 prepped programs.
168 S5QL/Data System lLogic, Volume 2 Licensed Material - Property of
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RDIIN Examples (continuad)

OPEM CALL (Mo Input Host Variables)

Hex

0 RODICTYRE - 5O

8
10 ROISECT#H ! RDICLSSC - 0
18 RDIVPARM - O 0 2
e
20 RO L AUXPA 2 e e e e e —-=>|Length| cursor-name
a
28 ROISPEC |RDICALL RDIVIND |ROIAIND
0 (blank) (blank) [(blank) ! section number is set to 0 for the extended
form of the origimating statement (that is,
30 when a cursor-name host variable is used).
2 0 for Release 1 prepped prograns,
38
40
OPEM CALL €Input Host Variables)
Hex
0 ADICTYPE - 50
Input SALDA
8 r-7
|
10 ROISECTH ! RDICLSSC = 0 I
|
18 RDIVPARM — =——mmmmme ey e
20 RDTAUXPA 2 mmm e e e e 2 0 2
] A
28 RDISPEC |RDICALL RDIVIND |RDIAIMD Ly Length| cursor-name
o] tbhlank ) LS 2 {(blank) /7

38
40

Licensad Material - Property of IBM

? 0 for Release | prepped programs,

! Saction number is set to 0 for the extendad
form of the originating statement (that is,
when a cursor-nane host variable is used).

bata Areas
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RDIIN Examples (continued)

CONNECT/SCHEDULE CALL

Hex
0

8

i0

18

20

28

30

38

RDICTYPE - 120
RDICLSSC - 0
RDIVPARM  -=----eemeeemccemce et --3| userid
RDIAUXPA  ——mmmm e e e e m e e e — e ———— -
1% password 2
RDISPEC |RDICALL RDIVIND |RDIAIND
0 1 (blank) |(blank) 2 1f password exists, this
is a CONNECT CALL; if

RECOVERY LIST CALL

Hex
1]

8
10
18
20

28

30

38
40

170

1 'c' on CONNECT CALL,
* ' on SCHEDULE CALL

RDICTYPE - 125
RDICLSSC - 0
RDIVPARM ~ Address of RMRE
RDIAUXPA - Address of RMRE
RDISPEC |RDICALL RDIVIND |[RDIAIND
0 (blank) (blank) |(blank)
S5QL/Data System logic, Velume 2

A{NULLPSHD) (DC X'FFFFFFFF'),
this is a SCHEDULE CALL.
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RDIIN Examples (continued)

PREPINIT CALL

Hex
0

8

10

18

20

28

30

38

Licensed Material - Property of IBM

RODICTYPE - 130

RDICLSSC - 0

RDIVPARM - § Input Mame List!

RDIAUXPA - § Output Name List!

RDISPEC |RDICALL RDIVIND |ROIAIND
2 3 {blank) |(blank)
2 RDISPEC Bits:
3 (RDICHECK) = - Mot Check mode

4 (RDIKEEP)

0
1 - Check mode
]
1

- Revoke authorized users

~ Keep authorized users

3 blank or 'I'. Upon return from the PREP INIT call (for VM
implicit CONNECT), the calling preprocessor sets

RDICALL = 'I'

and loads the first 4 bytes of

RDAUTHR with a peinter to an empty B-byte area
to receive the userid from RDS.

! Input Mame List ond Dutput Name List
are Preprocessor areas used to receive
5QL/DS feadback from subsequent calls
to 5QL/DS. The pointers to these two
areas are saved in PREPDSCB by the
RDS Executives.

Areas

]
o
I
k2]

171



RDIIN Examples (continued)

CREATE _PROGRAM CALL

Hex
0

8

10

18

20

28

30

38
40

172

RDICTYPE - 131

RDICLSSC - ©

RDIVPARM -~ 0

RDIAUXPA — 0

RDIS?EC

RDICALL
(blank)

RDIVIND |RDIAIND
{blank)} |(blank)

! RDISFEC Bits:
3 (RDICHECK)
4 (RDIKEEP)

5 (RDIDESCR)

6 (RDINEW)

7 (RDIMODFY)

OO OO0

Not Check mode

Revoke authorized users

Keep authorized users

Do not allow DESCRIBEs

Allow DESCRIBEs

Replace an old access module
This is a new access module
No modify

Modify

SQL/Data System Logic, Volume 2
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RDIIN Zxamples (continued)

DROP STATEHMENT CALL

Hex

s} RDICTYPE ~ 132

8

—

10

RDISECT# RDICLSSC - 0

18

RDIVPARM - 0

20 ROTAUXPA - 0

28 RDISPEC |KDICALL

0 {blank)

RDIVIND
{(blank)

RDIATIND
(blank)

30

38

40 i

LOOKUP CALL

Hex
0 ROICTYPE - 135

8

10

RpISECT® ! RDICLSSC - ?

18

RDIVPARM - { caller's ROIIN

20 RDIAUXPA

28 |RDISPEC

RDICALL
0 3

RDIVIND
(blank)

RDTIAIND
(blank)

310

38

Licensed Material - Property of IBM

! If LOOK-UR ¢all is for DECLARE CURSOR with a
statement-id frun-time}), the caller seils the
section nunmber; otherwise the <all otheruise
it is set to O,

2 RDICLSSC fset hy caller)

= 0 if name expecied to be found

(existing name)

if name not expected to be

found (new name)

//——‘

~/ 4

1
-4

1,

Length| name

¥ blank, or 'D' for LOOKUP CALL
DECLARE CURSOR.

faor Extended

Data Areas
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RDIIN Examples (continued}

SQLCALL
Hex
8} RDICTYPE - 140
8
10 RDISECTH 2 RDICLSSC —
Y4
18 RDIVPARM W =-rmememe e O JiLength| SQL statement
%
20 RDIAUXPA o s m e rr e e e e e e e e e e St 4
t Token -{ Length3 cursor name :l
28 RDISPEC |RDICALL RDIVIND |RDIAIND 4
1 (blank) (blank) [{blank) t DCLLIST or 0 -
l DCLLIST
30 t caller's RDIIN
38
40 ! RDISPEC Bits:
0 (RDICLST) - Not sending DCLLIST 3 - 0 for non-cursor cases.

PREPFINISH CALL

1 (RDIISCUR)

~ Sending DCLLIST

[T}
O O

2 yalue is returned by SQL/DS.

Hex
0 RDICTYPE - 145

8

10

18

RDIVPARM

- 0

20 RDIAUXPA - O

28 RDICALL
{blank)

RDIVIND
(blank)

RDIAIND
(blank)

30

38
40

174 SQL/Data System lLogic,; Volume 2

- Not CURSOR statement
- CURSOR statement
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RDIIN Exanples (continued)

OPERATOR COMMAND CALL (Commands Issued from ISGL})

Hex ! RDICTYPE is 155 on first operater call and
0 ROBICTYPE ~ 155/ 170 on subsequent operator calls after the
170 first one.

8

* Length of command
10 ® QOperatoer Comnand

¢ NMumbexr of lines Mailkox
i8 ROIVPARM =omm s o e e e e e e e ——— will hold (for wesponse)
20 ROTAUXPA m e e e e e e e e e e e e e e e e e e e -

l-a Mailbaex area to contain

28 rasponse to operator

command
30
38
40

PREPARE-TO~-COMMIT CALL

Hax
0 ROICTYPE - 160

8

10

18 RDIVPARM - Address of RIHRE

20 RDIAUXPA - Address of RMRE

28 |RDISPEC |RDICALL RDIVIND |RDIAINO
0 (blank) {blank) |(blank}

30

kY:)

40

Licansed Material - Property of IBM Data Arveas 17E



RDIIN Examples (continued)

SET/RESET EXIT CALL

Hex

18

20

28

30

38
40

Normal SQLERROR, SQLWARNING settings are allowed.
SET/RESET EXIT is not sent to SQAL/DS

RDICTYPE - 165

RDICODEP - Address of SQLCA

RDIVPARM - Address of RMRE

RD%CALL

RDIVIND
{blank)

RDIAIND
{blank}

MODIFY CANCEL CALL

Hex

10

18

20

28

30

38
40

176

Modify Basic VM Cancel Support.

Modify Basic is not sent to SQL/DS

RDICTYPE - 166

RDICODEP - Address of SQLCA

RDIVPARM - 4 to

command name

RD{CALL

FDIVIND
(blank)

RDIAIND
(blank)

SQL/Data System Logic, Volume 2

1

1

'S' for SET EXIT
'R' for RESET EXIT

'S' for Specify additional immediate command
'R' for Remove the 'SQLHX' immediate command
The address of the RMXC is returned in Reg 15

Licensed Material - Property of IBM



RDSCGC _(RDS _CODE GENERATOR PROCESSING CONTROL

BLOCK STRUCTURE)D

The RDSCG is the contrel block used by the Code Generatoer to

communicate between modules.

The first parameter in the

call list to other Code Generator modules contains the

pointer to this comaunication arsa,

Alphabetic List of Field Napmes

CGABLKO 820002008) CGDATBLE 82220 201E} CGRSDLHS 83961 20LC)
CGABLK2 8204(200C) CGDSAIDX 8212(2014) CGRSODMS 8338(20CE)
CGBAPTR 820820103 CGINDX 8224120290 CGRSFPMS 8382(20BE )
CGBLKLIDOX 8214(2016) CGINDX10 82200201C) CGRSFHWMS 8216120181
CGCHPSTK arn) CGIVARIX 8386(20C2) CGRSHWMS 8218(201A)
CGCSAAR 22(16) cellio 82361202C) CGRUNTINM 8226020221}
CGCSCLAS 0l0) CGI10SAY 82381202E) €GSBROUT 836212044
CGCSNODE 8(8) CGJOINMH 8234(2024) CGSEMSTK 7200¢1C20)
CGCSoP 2021 CGJ2FLAG 8376(20B8) CGSERY 8392120C8)
CGCSORGO 1210C) CGLONGF a388120C4) CGSETFNB 8378(20BA T
CGCSAT 404) CEMXFPNR 8384(20C0} CGSUBATHN 8360(20A8)
CGCSAN alby CEHUBLKO 8368120B0) CGSUBGPT 8240(2030)
CGCSSEMX 20014) CGOPPTR1 8364(20AE) CGSUBAI10 8320120800
CGCSVALU 16010) CGRUTRBG §227(2023) CGSYMPTR 822802024)
CGCSZZZ 14(0D) CGPJSAVE 8372020843 CGUSQFLE 8380(20BC)
Dec{Hex} RDSCG
T T T
0c0) CGCHPSTH — 300 24-byte stack entries. Each 24-hyte entry is
of the form CGCSCLAS through CGCSAAA,
CGCSCLAS — Entry |CGCSOP — Operator |CGCSAL — ith CGCSQN — Operator ! for operator
typeI tahle index operand expected number 2 for operand
of opevands
L)
8(6} CGCSNODE ~ 1 node in optimized CGCSO0RGO —~ Save CGCSZZIZ -
tree area Tor origi- Reserved
nal CGCSOP
160100 CGCSVALU — ¢ Op Tree (PTREE? CGCSSEMX = Index |CGTSAAA -
for operator node in senantic stack Reserved
24018)
/ Second through 300th entries /
/ /
720001C20) CGSEMSTK -~ 1000 &-hyte semantic stack entries
7/ /
/ /
|

Licensed Haterial - Property of IBM
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8200(2008)

8208(2010)

8216(2018)

822402020)

8232(2028)

CGABLKO — ¢ Block 0 (Op Tree)

CGABLK2 ~ t Block 2 (generated

code

CGBAPTR -~ Block

address pointer

CGDSAIDX -~ First
unused byte in
DSA

CGBLK10X ~ First
unused byte in
"Block 10"

CGRSFWMS — Index
of 80000000 in

CGRSHWNMS — Index
of FFFF8000 in

CGINDX10 — High-—
wvater mark in

CGDATBL#% — Block
nunber of data

nethod tyre

data block data block data block block
CGINDX ~ Current [CGRUNTIM[CGOUTRBQ| CGSYMPTR — ¢ symbol table
pesition in 2 3

Block 2

Reserved CGJOINMH — Join [CGI1O0 — ¢ CGILOSAV = 5

8240(2030)| CGSUBQPT — Twenty 4-byte pointers to Op Tree branches

/

/
8320(2080)| CGSUBQLIO — Twenty 2-byte entries (I10 for this subquery)

/

/
8360(20A8) |[CGSUBQIN — © CGSBQOUT — 7 CGOPPTR] — 4 input optimized tree
8368(20B0)| CGNWBLKO — 4 Block 0 (Op Tree) CGPJSAVE - ¢ JOINDESP
8376(20B8) [CGJ2FLAG ~ Type |[CGSETFNB — & CGUSQFLG — ? CGRSFPMS — 0

2 join indicator

8384(20C0 ) |CGHXFPNR — 11 CGIVARIX — 12 CG&gNGF Reserved
8392(20C8)| CGSERY ~ ¢ Service Table CGRSDCMS — 14 CGRSDDMS -~ 19
178 5QL/Data System Logic, Volume 2

[N S

10
11
12
13

14
15

Runtime; N = otheruise
Outer query in process

- -
nou

Entry point (displacement) of
generated routine

Entry point of generated routine
for join

Index to add entry to subquery table.
Index to process a subquery table
entry.
Bit 0: Set function flag.
Bits 1-15: Reserved.
Disposition of check byte for testing
whether $SELECT is or is not unique.
Index of 7FFFFFFF FFFFFFFF.

Index of 4E000000 7FFFFFFF.

Index of bind table in Block 10.
Records whether or not long fields
are involved.

Index of OFFFFFFF FFFFFFFF,

Index of FFFFFFFF FFFFFFFF.

Licensed Material ~ Property of
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REPORT CONTROL BLOCK

ARIIRBK is the report control hlock.
and total amccumulators,

It ¢ontains subtotal
ARIIRBK stores information from the

FORIMAT command.

Deci{Hex} ARIIRBK ~ Report Control Block
0 IRBKEYE - Eye catcher
:] IRBKSIZE — Size of the Contrel IRBKACUP - Address of the first
Block accumulator set
1610 TRBKACUL - Length of each IRBKMAIN -
accumulator set section
IRBKGRE -~ Group by section of
the Report Block
IRBKENG? IRBKG!*)ﬁl
ddihh)’
IRBKSUB - Subtotal section of the Report Block
IRBKSNO® | IRBKS¢ #)°
1 v e | 1
ddihh)®
IRBKTOT - Total section of the Report Block
IRBKTNO? | IRBKT(#)8
L 7 p ] 1
Notas:

1

The address ¢of ARIIREK is contained in the Global Control
Block Extension (IGCEXTN}, field IGCRPTAP. The Report

Control Block exists only when tetaling or subtotaling is to

be perfornred for a query,

Start of the variable

7 /

IRBKGND is the number of elements (columns) listed in the

FORMAT GROUP statement,

IRBKG( %} is the list of the elements (columns)
FORMAT GROQUP statement. The length of IRBKG is
(IRBKGHO ®* 1) bytes. Each byte contains a column numbex
listed in IRBKG.

in the

Toe determine the offset from IRBKMAIM to IRBKSUB, add 1 %o
the value in IRBKGNO.

IRBKSND is the number of elements (celumns) in the FORMAT
SUBTOTAL statenment.

IRRKS(#) is a 1list of ihe columns to subtotal.
of IRBKS is (IRBKSHO # 1} bytes.
column number to subtotal.

The length
Each byte contains a

Licensed lMatsrial - Property of IR

&

the values in IRBKGHD and IRBKSHO,

~r

IRBKTHO is the number of
TOTAL statement.

=)

IRBKT(#) is a list of the colunns to
IRBKT is CIRBKTHO # 1) bytes.
numbexr to total.

total,

Data Areas

To determine the offset from IRBKMAIN o IRBKTOT, add 2 to

elements (columns) in the FORMAT

The length of
Each byte contains a column
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RESOURCE MANAGER DATA AREAS

CICS/D0OS/VS RELATED CONTROL BLOCKS

The following structure shows how to get from the glebal CICS/YS control

-~ GLDBAL

block to the RHGL (Online Resource Manager Global Contrel Block) and

resource hoanager entry point.

[All offsets are in hexedecimall

RHLOCSAP
or
Regqister 13

1 CICS/DDS5/VY5 CSA (Common System Area)

r 1
7 7
4 e ™1
1 !
ca t CSA optional features list --= | L eps 1
| ! i
/ / | 1 -
/ VAR I |
' ' 1 Lepee2
__________________________________________ I .
i . 04
CICS/DOS5/VYS CS5A Optional Features List 1 - 08
r 1 I
’ ’ ! Leppi < 10
/ / ! .
| .
1B% 1t User exit table header ---1 | . 14
I
/ VAR N
/ /1 i b EPBn
' ‘ ] .
_________________________________________ ] ! .
l |
CICS/D05/VS User Exit Table Header I
r 0 | There may be j enabled
/ / | resocurce managers,
/ / I J =0y 1s 2y ... A,
80 | 4 First EFB (Exit Pregram Block) = f-—-me-—v 4
/ 7
/ /7

180 5QL/0Data System Logic: Wolume 2

CICS/D0S/VYS EXIT PROGRAM BLOCK

EPB i, 1 = 1 to n, with ARIOOLRM as the
ith Resource Manager that is enabled.

A{EPB i 1) (f next EPB} or 0
CL8'ARIOQOLRM', Rescource Manager Nanme

ACARIQOLRM), entry point of SQL/DS Online
Resource Manager

A(RMGL), t RMGL (Resource Manager Global
Contrel Block)

¥ The address is displayed by message ARI4GS50I.

Licensed Material - Property of IBM



CICS/D0OS/VS RELATED CONTROL BLOCKS

== LOCAL

The Teollowing structure shows how to gst from the CICS/VS
transaction local control block te the RMLO {(Rescurce

Manager Local Contyol Block}.

(ALl offsets are in hexedecimal)

Register 12

[ CICS/DOS/VS TCA (Task Control Area)

/
7/ P
| ]—> TIE
00 | t TCA {System Araa) ey | |
Il
/ VAR I
/ /1 1 boTIE
i § 1 |
______________________________________________ S| .
[ I :
CIC5/D005/VS Task Control Area {System Area) | r--j
| )
—
/ I L orie
/ | .
| 3
Do t+ First task interface element (TIE 1) [ - ‘
r__J
/ / |
/ / b TIE
1 !
i}

Licensed Material - Property of IBfi

A transaction may he
associated with j
Resource Managers.
j =0y 1y 25 suus W&

(3]

oa

FC

140

TIE i, 1 = 1 to n, with ARIQOLRM as the
ith Resource Managexr that is associated
with a specific transaction.

/ ATIE i 1) (f mext TIE) or O /

/ z

| !

/ ARCEXIT FROGRAM BLOCK) /

/ See CICS/DOS/YS EXIT PROGRAM BLOCK s
on previous page.

/ CLB'ARICOLRM', Resource Manager Mame /
/ 7x
A(RMLO)y ¢ RMLO Resource Manager local

area

= N\

R

Data

Areas

isl



ONLINE RESOURCE MANAGER DATA AREAS

The Online Resource Manager data areas are the RECP, REIB, Manager data areas for EDSF (Extended Dynamic Statements
RMAR, RMCV, RMGL, RMLA, RMLO, RMLT, RMMR, RMRE, RMSP, and Facility) execution and synchronous execution.
RMWL. The next two topics show overviews of the Resource

Online Resource Manager - Ovexview of Data Aresas for EDSF Execution

{All offsets are in hexadecimal)

R1 X'02' is route code
for EDSF request

IiDFHUEPAR
RESOURCE MANAGER GLOBAL WORKAREA

PARM LIST RMGL

i

OI UEPEXN —4—9 xx02nnnn ocC
/ /

v

@ RMCV =~ Control block containing global
status information and pointers.

® RMLA - Link Allocation Table.

RMMR - Most Recently Used Table.

_— @ RMCOM1 - Communication 1 Control Block.

————————— / / Used by all general threads for

4| UEPGAA ! initialization and termination
P of communications (that is, for

/ / APPLICATIONS LOGON/LOGOFF type of activity).

—_—_— REG SAVE AREA © THREAD(1)

1C| UEPHMSA +————m— — RMLT(1) - Linkage Table Entry.
—_— / i__J R1 3> RDIINB 3> RDIINA In general; this is connected

\ -
~ -

L]

RMGLWAP

to RMCOM1l. For recovery links,

a specifi¢ LOGON was required.

——— In this case, a specific COM] is

£ / allocated.

— CPLIST(}) - ARICCOM PLIST.

- RMCOM2(1) — Comnmunication 2 Control
Blo¢ck. Used by this thread
for general message
services.

— ITFPARM(1) — ARICIMB PLIST

- MAILBOX(1} — Default message buffer,

/ /
———— 18| GPR1

26

RDICODEP

RESOURCE MANAGER LOCAL WORKAREA

@ RMLO (binary 0 for first call

from CICS/VS transaction) — input and output.
. / / - SQLDSECT(1) — THREAD SQLTIE, RDIIN
RHMLOLTEP = 0 for first call for — —~ SQLCA(1) — THREAD SQLCA
a new LUW. Else, pointer to 0C | SQLCODE — RMRE(1) — THREAD RECOVERY LIST
THREAD(i), i = 1 to RMCVNL. — — RMSP(1) — ARIRSQLA PLIST
¥ / / ® THREAD(2)
—

® STACK STORAGE ~ Automatic storage. .
® RMWL — Wait list for DFHKC © THREAD(n), where n = RMCYNL.
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Online Resource Hanager — QOvexview of Data Areas for Synchronization Execution

{Offsets nre in hexadecimall

RI X'04' is route code for
Synchrondization vrequest
l DFHUEPRAR
OMLINE RESOURCE MANAGER GLOBAL WORKAREA
FARM LIST
® RHCV = Control block containing global
l status information and pointers.
RMGL ® RMLA - Link Allocation Table.
0[ UEPEXH —1—% Ax04nnnn ed ] 5 ¢ RMMR  « HMost Recently Used Table.
/ / / / # RHMCOMI -~ Communication | Centrol Block.
e — — Used by all general threads for
4| UEFPGAA 0C| RMGLHAP }—-——————— Iinitiaslization and termination
P ——— ———————a of communications (that is, for
/ / / / LOGON/LOGOFF type of activity).
_ B ® THREAD( 1}
iC| UEPHMSA CICS/VS SYNC POINT - RMLTt1} - Linkage Table Entry.
e FIGR REG SAVE AREA In general, this is connected
/ / teo RMCOM1l. For recovery links,
. a specific LOGON was required.
24| UEPTAA — " In this case, & specific COMI is
. allocated.
14|6PR1E = xg=- = = - = ! - CPLIST(1) - ARICCOM PLIST.
18|GPRO1 — | - RMcoMz2(1) - Communication 2 Control
Block. Used by this thread
| for general message
services,
RESOURCE MANAGER LOCAL WORKAREA | = TIFPARM(1) ~ ARICINB PLIST
SYNC PT — MAILBOX(1l) - Default message bulfer,
+ RMLO GR PLIST i input and output.
d i - SQLDSECT(1) - THREAD SQLTIE, RDIIN
RMLOLTEP = 0 for first call Al | - SOLCACL) - THREAD SQLCA
for a new LUM. Else, - RHMRE(1) - THREAD RECOVERY LIST
pointer to THREADILD, ROUTE I - RMSP(1) - ARIRS@LA PLIST
i = 1 fo RMCVML. THREAD( 23
2 ROUTE = i .
B X'80' for PIC :
. X'40' for COMMIT | THREAD{n}; whexe n = RMCVNL.
® BTACK STORAGE - ®'20*' for ROLLBACK +
Automatic storage. |
o RMWL — MWait list for DFHKC r - 3

khere “x" is the RM return code

to Syncpoint:

X = 43 PTC/COMMIT/ROLLBACK succeeded.
X = &; PTC/COMMIT/ROLLBACK failed.
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RECP (ONLINE RESOURCE MANAGER EXEC CICS PLIST)

The RECP is the linkage to ARIRECI, which uses EXEC CICS.
For any call to ARICECI, register ! points to a PLIST, the
first word of which points to RECP.

Dec(Hex)

8(0)

8(8)

160101

24(18)

32(2¢)

40(28)

48(030)

56(38)

64(40)

RECP

RECPFUNC — CICS function being
requested

RECPNAHE — Name of module

RECPNAME (continued)

RECPSETP - Variable pointer
depending on the function

RECPSLEN - Storage length

RECPLENT 2 RECPHOLD Reserved
0

RECPAPID - CICS application ID

RECPGLEN - RECPTLEN -
Length of Length of
global area local area

RECPCSAP - Pointer to CSA

RECPRETC -~ Return code

RECPSTOR - Return code for
operating system storage manager
error

RECPTIME - Delay interval
'Ohhmmss+'X

RECPROW ¢ RECPDEST °

RECPTXTP - Pointer to nmessage to
be sent

RECPQNAM - Name of transient
data queue

RECPQNAM (continued)
67(43)

184 SQL/Data System Logic, Volume 2

i 104D
*ASGN'*
*RECV*
‘GET'
"FREE®
'ENAB®
*DISA®
"EXTR'
'RELE'
"ADDR*
'STAR’
'DELY"
'SEND*

LOAD

ASSIGN

RECEIVE
GETMAIN/GETVIS
FREEMAIN/FREEVIS
ENABLE (NOSTART)
DISABLE

EXTRACT

RELEASE

ADDRESS

ENABLE (START)
DELAY
SEND/WRITEQ TD

E LI L £ SO O S T O { B} |

Length 53 2-character length field

as requested by CICS/VS.

3 Yyt =
N =

to be

Invoke HOLD option
Bo not invoke it

Row number of next message

sent to 3270 display

Additional return code after

SEND function:
4 = Message sent to transient
queue
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RMAR (ONLINE RESODURCE MANAGER ASYNCHRONOUS
REQUEST?

This block is used for EXEC RDIIN set or reset uwser wait
exit requests. An "(A)" within the field description
indicates that the field is set by the application progranm.
An "(R)" indicates that the Resource Manager sets the field.

For this type of request, the following is applicable in the
RDIIN structure:

® RDICTYPE = 165: This is the value reserved for exit calls
to the resource manager.,
@ RDICALL = 'S*' for 'SET EXIT' and 'R' for 'RESET EXIT'.
© RDIVPARH = ADDR(RMAR); The RMAR is provided by the
application program.
® RDICODEP = ADDR(SQLCA}. The fellowing SQLCA values are
applicable:
— 5QLCODE=-914¢ SQ{LERRD1=0 For valid user requested
cancel,
— SGLCODE=-91%4 SHELERRDI=6 For user cancel requested
with invalid post code.
-~ SQLCODE=-824 For invalid set or reset wait
exit requests:
SQLERRDI=4% When exit already exists.
SQLERRD1=8 When RDIVPARM=0.
SQLERRD1=12 MWhen exit pointer is 0.
SOLERRODLI=16 MWhen reset finds no exit to
reset.

Dec(Hex) RMAR

¢ RDIERRCR should be set to 'B's 'E's or 'W' if the
application requires the WHENEVER SGL ERROR OR WARNING
process to be active for the specific RDIIN exit request.
Otherwise, RDIERROR should be set to a blank ('40'X).

® The remainder of the RDIIN structure is not referenced by
the Rezourc¢e Manager and should be binary zeros.

RESET has two functionsz. It allews an application to specify
a new exit pointer, and it sllous for turning off the exit
linkage. For each of these functions, RDICALL = 'R'., If
RMARXP is not 0, then RMARXP is taken as a new exit poimntex.
If RMARXP is 0, the Resource Manager pointer to the RMAR is
nullified.

When on exit has been established, RHLORHAR comtains the
pointer to RMAR. When the online support invokes an exit,
register 1 points to n PLIST, the first word of which points
to RMAR.

o(0) RMAREYEC - 'RHAR® eyecatcher (A}

8(83 RMARLEN - RMAR length (A) Resexrved (binary zeres) (A)

16010) RMARAPPL - Non-architected field | RMARXP - ¢ application exit (A)

reserved for the application (A)

241181} RMARPC -~ Post code (A) AMARXC - Exit codes (R} ! 0: Resource Manager should continue
1 2

4: Reserved

8: Resource Manager should cancel

320200 RMARWLP - 4 RHWL (R) RHARCMNTL - Resource Managerx Others: Reserved

control flags

I
2 0y WAIT is for a link

401289 RMARUDAT - User data (terminal id)

a SQL call
Dthers: Reserved

48030) Reserved (16 bytes)

/
/
|

/ 3 See RMAR flags (balow)
/

Licensed Material - Property of IBM
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RMAR Flags

Offset Field Name Bits Meanings
36(24) RMARCNTL
RMARWAIT | S Tells ARIRSEND to use the wait exit.

Oeee ot

Tells ARISEND to not exit (because call

is an EXEC RDIIN PTC or EXEC SQL

COMMIT/ROLLBACK WORK (R)
RMARDSPR [ PN

Tells RMAPI to do a ROLLBACK via DFHSP.

Set by ARIRSEN when the attempit to clear
did not work because SQL/DS already

finished its process.
oo XX XXXX

CANCEL EXIT (VSE ONLY)

The Online Resource manager provides the Set User Wait Exit
primarily to allow online applications to perform a cancel
function. When it would be appropriate to cancel SQL
requests (for example, while waiting for an XPCC link or a
SQL request),; the resource manager will give control to the
user wait exit. This wait exit can then do a CICS wait on
ECBs pointed to by the RMWL for normal processing to
complete oxr for the terminal operator to request a cancel.
Dnce posted, the exit can then set the appropriate
post-code in the RMARPC field and xeturn to the online
resource manager. The resource manager will interrogate the
post-code and take the corresponding action.

ARIRCAN Macro (VSE environment)

For the convenience of CICS/VS user transactions to provide
a wait exit, a BAL macro is provided to generate the RDIIN
set exit call. The format of the macro is:

ARIRCAN RMARPTR=addr

where:

186 5QL/Data System Logic, Volume 2

Reserved. Binary zeros (R)

RMARPTR=addr gives the address of a pointer to the RMAR.
This parameter is valid ony in the VSE
environment.

Output from this macro with the RMARPTR operand is an RDIIN,
type 165, containing the RMARPTR address in field RDIVPARH.
See Y“SET/RESET EXIT CALL" in the RDIIN examples. Also
generated is a call to ARIPRDI;, which when executed will
invoke the online resource manager to perform the Set Exit
function.

For the ARIRCAN macro above, the following is required:

1. Invocation must be from a module that has completed
assemblexr preprocessing. This provides foxr SQLDSECT and
SQLCA addressability.

2. As for EXEC &QL, register 13 must point to a standard
72-byte save area, and registers 1, 14, and 15 are
modified as & result of the call generated by the macreo.
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RMCV (ONL IMNE RESOURCE
VECTOR TARLE)

MANAGER COMMUNICATIDNS

This is a structure containing global information on Online
Resource Manager status and anchors to other Resource

Manager control blocks.

RMGLMAP ir RMGL points to the RMCV.

Dec(Hex} RICY
0(0? RIMCVEYEC - 'RMCVY' eyecatchey
8(8) RMCVLEN - RMCV length RMCVSTAT - RM status flags X
16010 RMCVSIWA - Size of Ril work area RIMCYLATR - § kink Allocation TVakle
24(18) RMCVMRUP - 1 most-yecently-used RMCVCOML - ¢ RCOMI 2
takle
32(20) RMCVTIP - 1 Tivst thread in thae RMCVCXID - Next recovery token 3
Rl work area
40(28) RMCVRMRE - ¢ RMRE, which is used| RMCVYDECB - ECB used by the ARIS
for the EXEC RDIIN GET-RECOVERY- process when it must wailt for
LIST call unit to finish using the 1links
48(30) RMCVHECB - @ or t chain ¢f one oxr| RMCYINP - Copy of input porameters
more local wait elements
56{381) RHCVINF (continved)
6460407 RMCVCID - CICS application ID. Used oy the 5QL CONNECT(s} issued by
the CIRB process for each link.
72048) RMCVNAME - "ARIOQQLRM', the name by which CICS knows the Fasource
HManagex
80(50) RHCVAPLN - "ARI=OLPH'®, the general name by which the Resource
Hanager is known vo the communications facility
88(58) RMCVEPP
RMCVRMEP - Resocurce ffanager RMCYCOM - Entxry point of system-
antry point dependent comnunication module
96({60) RMCVSIZE
RMCVCSIZ - Size of system-depen- RMCWMSIZ - Size of default Mailbox
dent communication control

H

Licensad Material - Property of IBif

1

£

Byte 1:

RMCVINIT ... ... Initialization in
process

Shutdouwn immediate
in process
Shutdown quiesce in
process

Shutdouwn activated
internally by RH
Fost shutdoun
process at link
unallocate time
Retry terminationm -
CICS disable shows
some active units
Shutdown will free
RM workarea (mnot
contiguous with RMHEGL)
Terminal operator
retry termination -
tire intexrval delay
occurraed before all
units completed work

RMCVIMED .l.. ....

RMCVQUIE ..1. ....

RHMCVINT ...1

RMCVFD Foes lanw

RMCVRTRY ....

—
.

RHMCVFHA

=

RMCVNRTR .... ...l

Byte 2:
MMCVIRT l... ....

RT activated hy RH
RHMCVEOT .1.. T

suppox ted
T not supported
11 links used by
5 -t resynch
Resyneh not processed
PR binary 0's
Bytes 3 — 4: Reserved, binary 0's
RCOM1 is the system-dependent
communication control hlock used
for general logon/logoff of
compnunications
Used only when UEPCXID is binary 0
on initial call from transaction
A local wait cle 't exists for a
transaction waiting on a link
% is the input RMID to CIRB

RMCVRSYH .. 1. ..ss

°
3
2
o

) >m om0
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104(68)

112(70)

120(78)

128(80)

136(88)

144(90)

152(98)

1600A0)

168(A8)

176(B0)

184(B8)

RMCVENUM - Hessage numbher for RMCVTOK2 - Token 2 for message
CIRT
RMCVTOKI |[RMCVTOK3| Reserved - RMCVTOK4 - Token 4 for message
? 8 binaxry 0's
RMCVTOK5 - Token 5 for message Reserved -~ Binavry zeros
(12 bytes)

RMCVDIS - Image of a CIRT command, used when the
Resource Manager needs to attach the CIRT process
RHMCVDCL - Length of command RMCVDISC - 'CIRT ' (5 characters],
RMCVDLL - Length |RMCVDOO - Always the transaction ID with a blank
of image 9 binary 0 as
required by
CICS interface

T
RMCVDIS (continued)
‘ RHCVDPSH - The input pass$ord

T T 1
RMCVDIS (continued)

RMCVDPSW (cont'd)| RMCVDNMOD - ‘QUICK 's the disable mode. (Always
'QUI?K' for internal shutdown.)

F

1 T T
RMCVDIS (continued)

RNCVDMOD (continued) RMCVHMS - Delay interval; iUnused
30 seconds (blank)
RMCVCNTR - Counter (equals RMCVRMLO - ¢ first RMLO in chain

number of transactions)

RMCVZNFL| Reserved RMCVZONE - System zone
10

/
/

Reserved (16 bytes)
/
/

199(C7)

188 SQL/Data System Logic, Volume 2

® When online support must abnormally
terminate, this message and tokens
that follow indicate reason for
termination.

7 Token 1 for message

® Token 3 for message

9 Includes image following plus
this four-character field.

10 systenm zone flag
'Y' = no need to call SYSDE
nodule (get zone)
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RMGL (ONLINE RESOURCE MANAGER GLOBAL AREA)

This structure anchors the Online Resource Manager work
area. It is allocated by CICS when a CICS EMABLE command
issued. The pointer to RMGL is made available to the

Resource lManager on every RMI call.

The field UEPGAL in DFHUEFPAR peints to RNGL.

The pointer

RHGL may also be ohtained via EXEC CICS EXTRACT.

DectHex) RMGL

is

to

0(0) RMGLEYEC - 'RIGLO" (eyecatchex)

8(8) RMCVLEN - Length of this area

RMGLWAP - 1
areas
RIMLA

Resource Manager work
which contains RMCV,
ete

Licensed Material - Property of IBM
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RMLA

(ONLINE RESOURCE HMANAGER LINK ALLOCATION

TABLE)

This structure contains allocation informatioen on each link
menaged by the Online Resource Manager, The RMLA is made up
a header and a number of entries, The ith entry is
associated with the ith RMLT.

RMCVLATP in RMCV points to the RMLA.

Dec(Hex) RMLA

0(0) RMLATHDR - Header

RMLAEYEC - 'RMLA' (eyecatcher)

8(8) RMLATHDR (contirued)

RMLALEN - RMLA length Reserved, binary zeros

RHMLAENTS - Beginning of RMLA entries.
Each entry is 16 bytes long.
The ith entry is associated with the ith RMLT.

16(10) RMLAENTR - An entry in the RMLA

RMLAUID - Userid used in the previous SGL CONNECT or SCHEDULE
for this link

24018) RMLAENTR (continued)

RMLALTEP - ¢t RMLT of this entry RMLAFLAG - Flags for this entry i

2nd <
Entry
/
/
ith
Entry <
190 5QL/Data System Logic, Volume 2

1 Tn RMLAFLAG:

Bit ¢
0
1
Bit
0
1

[T ]

Bit
0
1

Bits

"Hnounr

(RMLAFREE)

A free link

Link is allocated
(RMLAKAIT)

A link is ready

Wait for communication
to complete before

using the link (wait on
SENBECB in the CMPLIST)
(RMLANR)

Restart resynch complete
Restart resynch not complete
3 - 31

Reserved and binary zeros
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RMLO (ONLINE RESOURCE MANAGER LOCAL AREA)
This structure applies to all Resource Managers., It exists
for the life of a task. The task could be a CICS
transaction or an operating system task. The structure

In general, during execution register 10 points te the RMLO.
The field UEPTAL in OFHUEPAR points to the RMLO fex any RHI
call.

contains control information and stack storage.

Decl{Hex) RHMLO
a(0) RMLOEYEC — 'RMLO' eyecatcher
8(5) RHLOLEN -~ RMLO length AMLOSTK ~ { beginning of stack
16010) RMLODRSP — 4 dummy YRSSCVYT i RMLOMXTP — t next RMLO in a
portition or virtuwal machine
(BRM and VRM only).
240181} RMLOLTEP — 4 RMLT. 0 on first RHMLOTEI — Index |RMLOSTAT -
call, to RMLT. 0 on Status flags ¢
first call.
32(20) RMLOPATC — 1 RMLO patch CSECT RMLOSTRL - Length of storage for
batch FMLO, RMLT, ...
40(28) RMLOTUS
RMLOTID — Task ID RHMLODID - 3GL/DS ID. HMust be
(BRI and VRH only) binary zeros.
48(30) RMLOWATT 3
RHLOWCH — § next local wait RMLOMECB - The wait ECB posted by
element or 0 Link Unallocate when the local
(ORM only) wait element is queued off the
FMCY €ORM only)
56(38) RMLOWAIT (continued)} RMLOCECB — CARCEL ECB pested by
RHLONLP — ¢ WAXTLIST (RHNL) RM or user CANCEL EXIT
(ORI only) {VRIT only)
641405 RHMLOCTRS —~ CHF counters (ORM only)
RMLONLA — Mumber of link allocates|RMLONMLW — Number of link waits
72487} RHMLOCTRS (continued)
RMLONDM — Number of SQL/DS RIILONDE — Nunber of errors
yYequestis
80(50) RMLOEIBP — ¢ EIB (Online RM only)| RMLORMAR — 0 when Set Exit is not
active Tor the asymnchronous
request linkage. Otherwises
1 RMAR established hy the
application. (ORM only.)

Licensed Material - Property of IBM

Y The dunmy YRSSCYT stacts at RHLONXTP,
The pointer to the RM pateh CSECT
[ARIRPAT) is located at offset
1200C) from RMLONXTE.

2 RHMLOSTAT:

Bit O (RIMLORMG):
1l = Resource HManager gemerated

external id,

(RMLOOLRHM ¥+

Online RMLD

{RMLOWATI ) :

Online Link wait

(RMLOCNSL:

Online ferminal is also

system conscole

4 (RMLOCNSY):

= Commit ox wollback is
being cancelad

Bit 5 (RMLOPRMX) (VRM only?}:

I = RM is to return t to
RMX in register 15
Bit & (RMLOFRST) (BRM and VRH only):
L = This is Tirst pass
through RM
Bits 7 - 15: Reserved and binary
Zeros

o]

el
e i e
I 1f N e

J Local wait element used to wait on
links, The links may be in use by
other units, or they may be busy
with a communications post pending
after & cancel.

Data Areas
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88(58) RMLORMXP — 4 VM Cancel Exit RMLOROW — Row num-| Reserved,
control block ber of next msg binary zeros
to ke sent to
3270 display
{online only)
96(60) RMLOTCAP — 4 TCA (online only) RMLOCSAP — 1 CSA (online only?
104(683 RMLORMCV — {§ RMCV (online only) RMLOARDI — 4 RDIIN of application
{online only)
1121702 RMLOUSTA — “State of Unit'" from RMLOUID — Userid established for
OHDSTATE unit. Binary 0's when no ID is
established (online only).

120(78) RMLOSTRC — Place to save Storage
Management return code after
failure to free an overflow
Mailbox (BRM and VRM only].

128(80) |RMLOINCX|RMLOINTH| Reserved, binary zeros (10 bytes)

4 (vrmy| 5 (vRM)
136(88) RMLORMSA — RH register save area
% unused bytes
144(90) RMLORHMSA (continued)
’ RMLOCAL3 — Caller's register 13 RMLOF13 — Forward register 13
¥
152(98) RMLORMSA (continued) /
| RMLO1412 — Caller's registers 14 /
/ through 12 (60 bytes)
/
208(D0) RMLOCNSA — Second save area for
VM Cancel Exit /
/ (72 bytes] /
/
216(D8) RMLOSTAK — Stack for register
save areas and automatic
storage of routines called by
the Resource Managexr /
(2046 hytes? /
/
/
2264(8D8) RMLOSETF | RMLOCIRW
& (ORM)| 7 (ORM)
2272(8E0)| RMLOUEPA — ¢ CICS DFUEPAR RMLOTRID — Transaction id
(online only) (online only)
192 SQlL/Data System Logic, Volume 2

4 Bit 0: 1

Bits 1 -

5 Bit 0: 1

Bits 1 -

¢ Bit 0.
Bits 1 -

7 Flag for
by CIRD.

= VRM is in Cancel Exit
routine

7: Unused (set to 1 by
Test and Set)

= VRM is in Ternmination Exit
voutine. A NUCXDROP
within the exit causes
recursion into the exit.
7: Unused (Set to ! by
Test and Set)

1 = Do not return to RMAPI
7: Reserved

RMLO wait chain. Set only
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2280(8E8)| RMLOTASK — Task number
(online only)

RMLOTERM — Terminal id
{online only)

2288(8F0)| Reserxrved

229618F8)

RMLOTIME — Timeclock used by
CIRD transaction
fonline only)

2304(%00)

RMLOTOTT = Timeclock used by TIRD
transaction (total
time) (online only!

23271917)

Resexved (16 bytes)

NN
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RMLT (RESOURCE MANAGER LINK TABLE ENTRY)

This structure applies to all Resource Managers. It
contains link control information.
links and anchors communication control blocks and buffers.

Dec(Hex)

0(0)

ai8)

160100

24(18)

32(20)

40(28)

48(30)

56(38)

64(40)

RMLT

RMLTEYEC - 'RMLT' eyecatcher

RMLTLEN - RMLT length

RMLTSTAT - Link status bytes *

RMLTCPLP - ¢ Communications
Managexr PLIST

RMLYICBP - 2

RMLTCCBP - {4 CONNECY/SEND system-
dependent communications control
block

RMLTMLST - 4 Mailbox PLIST

RMLTSQLD - ¢ SQLDESCT used for
RM initialized SQL requests
(online only)

RMLTSQLC - ¢ SGQLCA used for RH
initialized SGL requests
{online only)

RMLTRMRE - 1 RMRE used to prepare
to COMMIT and to get the
recovery list (online only)

RMLTSPP - T RMSP for linkage to
ARIRSQLA (online only)

RMLTRDII - 4 RDIIN. This points
to the application's RDIIN
(online only)

RMLTRMI - { RMI (DFHUEXIT pointer)
(online only!}

RMLTTOK - Recovery token (saved for restart resynch) (online only)

Reserved - 8 bytes binary zeros

71047)
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RHLT pointers are maintained in the RMLAENTS entries of

It gives the status of RMLA. Each RMLAENTS contains an RMLALTEP, which points to
an RMLT. Once an RMLY is allocated, field RMLOLTEP of the
RMLO points to the RMLT.

1 gee flags on page 195.

2 pointer to INIT/TERM system-dependent
communications control blocks. (In
genexal; for Online Resource Manager,
this points to the control block in
the RM work area and is equal to
RMCVCOML. For links that are used
for recovery, this points to a
comnunications control block that is
unique for the recovery link.)
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BMLY Flagqs

Offset Field Mame
i2t0C) RMLTSTAT
Byte 0 RMLTIDEN

RMLTCON

RHMLTUS

RMLTSCH
RHMLTINRH

RHMLTRMSP

RMLTSPR

Byte 1 RMLTABEN

Bytes 2 and 3

1...
0...
) IS

il

v6 00

) LN

0...
o XXX

Y. h

HAHEXK

Meaninus

Communication logon done.

Communication legon required.

Communication c¢onnect to SQL/DS done.
Communication connect to SQL/DS required.

The RMAPI issued an 'unsolicited' DFHSP TYPE=
ROLLBACK because of an wunsolicited ROLLBACK.

Me 'unsolicited' DFHSP (online only}.

SQL SCHEDULE done (online only).

SQL SCHEDULE required (online only).

Unit is in Resource Hanager (ORM and VRM),

Unit not in Resource Manager (ORM and VRHM).
Resource Manager requested SYNCPOINT because of
EDSF request for COMMIT or ROLLBACK woxk {online only).
Usex/CICS requested SYNCPOINT (online only).
TYPE=ROLLBACK was specified by the Resource
Manager DFHSP request (online only).

TYPE=USER (COMMIT) was specified by the
Resource Hanager DFHSP (online only).

Reserved.

Resource Manager issued the DFHPC request to

abend the unit (online only)

Mo Resource Manager-generated abend for this unit (online
Reserved.

Reserved.
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RMMR (ONLINE RESOURCE MANAGER MOST-RECENTLY-USED
TABLE)

The RMMR contains entries of the most-recently-used links.
It is used to select a free link, which will minimize
paging. The last entry contains the index intc the RMLA of
the link that was most-recently freed; the second-from-last
entry is the index of the second-most-recently freed; and so
on. The first entry is the index of the link that has not
been used for the greatest period of time.

The RMMR is pointed to by the RMCVMRUP field of the RMCV.

Dec(Hex) RMMR

RMMRUHDR -~ 16-byte header
0co) RMMREYEC - 'RMMR' eyecatcherx

8(8) RMMRLEN - RMMR length Reserved (binary zeros

RMMRENTS - Beginning of RMMR entries (2 bytes each)

16010} |RMMRENTR - An entry
in the RMMR.
Each entry is an
index into RMLA

24(18) |

— N\
P~ N —
—~ N —

N\ —]
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RHRE (ONLINE RESOURCE MANAGER RECOVERY LIST)

The RMRE structure is used for the Tuo-Phase Syncpoint
lirkages to SQL/DS. It is used to prepare & upit foxr COMMIT
WORK oxr ROLLBACK WORK and to get the list of units that are
prepaxed for a specific Resource Manoger. This is the GET
INDOUBT LIST request. In this case:. the status of the
SQL/DS log foxr the specific Resource HManager is set.

The RMRE has a 4-byte prefix. The prefix is used
the Input Mailbox Build routine (ARICINB:.

only by

The pointer +to an RMRE is maintained in RMLTRMRE of the
RMLT. For m GET RECOVERY LIST call and a PREPARE TO COMMIT
call, the RODIVPARM field of the RDIIN pointz te the RURE.

i
1

N

Dec(Hex; RMRE
T
RMREPREF - 4-hyte prefix RMREEYEC - 'RMRE' eyecatcher
0(g) |RHMREMBL ? Feserved
(binaxry 0's}
8(8) RMREEYEC (continued) RMRELEN - RMRE length
160107 RMRECOQ - Coordinator Id. The name by which CICS is known to &
VTAM net, APPLID.
24118} RMRERMID - ID of the Resource RPRECCLD - SQL/DS cold log time
Managex stamp
RMREARI - 'ARI® RYIRERMIB ©
constant
320209 RHRECOLD (continued) RMRENTOK = HNumher of recovery
tokens that could fit in this list
40128} RMRETOUT - Number of recovery RMREENTS - RINRE entries
tokens that were found on a RMRETOK - The recovery token
request for vrecovery list RMRETOKY - Hoxd 1
48030 REMRETOK {continued) RMREUID - SOL usexid
RMRETOK2 - Mord 2
56(38) REMREUID (continued?} RMRETOI - CICS terxrminal operator
ID (if any?}
64(40) RMRETID - CICS terminal ID (if REMRECTI - CICS transaction ID
any) {character formatl}
720483 RMRECTIB - CIS transaction I - RMREAGID - Agent identifier in
(unique binary nunber in a domain 3QL/05
of CICS transactions)
80t50) Reserved

Licensed Material - Propexty of IBM

Length for building the RMRE as an

element in the Moilbox. Used by

ARICIMB. Has value of:
LENGTH(RMRE )
LENGTH{RMREMBL )

The value should he 2

value in RMRELEN,

less than the

Binary value of the RM
input porameter - RHMID

Data Areas
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RMSF (LINKAGE TO THE ONLINE RESOURCE MANAGER SQL LINKAGE MODULE)

RMSP is the parameter list for an Online Resource Manager
call to ARIRSQLA.

The pointer to an RMSP is maintained in the RMLTSPP field of

the RMLT. For a call to ARIRSQLA, register 1l points to &
PLIST; the first word of which points to RMSP.

Dec(Hex) RMSP

VTSN

0(0) RMSPFUNC - Function codel RMSPUID - Userid
1
8(8) | EMSPUID (continued) RMSPPSWD - Password
r
16(10) RMSPPSHD (continued?} RMSPRDIL - Length of RDIIN
264(18) RMSPPRLP - 4 Recovery List RMSPRSD - 4 SQLDSECT
32(20) RMSPRSC - ¢ SQLCA
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1 ! Function codes:

- EXEC SRL CONNECT

- RDI SCHEDULE

EXEC SQL COMMIT WORK
EXEC SQL ROLLBACK WORK
RDI PREPARE TO COMMIT
RDI GET RECOVERY LIST
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RHKWL (ONLINE RESOURCE MANAGER WAIT LIST)

RMHL is the Online Resource Managex vait list for the

CICS/VS interface DFHKC TYPE=WAIT.DCI=LIST.

When the

Resource Manager deoes the wait on this list, it gives
ADDR(RMWLENTS) to the host as the pointer to the wvait list.
When a user exit waits on the list, it gives ADDR{RMWLUEF)

to the host.

The pointer to RMWL is maintained in the RMLOWLP field of
the RMLO, For a call to a user wait exit, the RMARWLP field

of RMAR points to the RMHWL.

Dec{Hex) RMWL

g(0) RMWLEYEC - "RMHWL" eyecatcher

8(81 RMWLLEM - RHWL length

RMWLNRME - Mumber of Resource
Manager elements in this list,
The number includes the delimiter
element (word) 'FFFFFFFF'X

16010} RMWLUEP - Slot for user exit to
place a pointer to its CICS
Event Control Area (ECA)

RMWLENTS - Entries for
Resource Manager

RMWLENTR(#*) - § ECA or the
deliniter word !

Licensed Material - Property of IBM

} The nunher of these
4-hyte entries is
given in RMMHLNRHME.
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RMXC (RESOURCE MANAGER CANCEL EXIT CONTROL)

This control block is used foxr controlling the VM/SP
resource manager cancel support. It is used by the
immediate command exit supplied with the VM resource manager
s well as by the resource manager cancel support. An '(A)}!
within the field description indicates that the filed is set

by the application. An '(R)' indicates that the VM resource
nanager sets the field. Storage for the RMXC is allocated
by the VM resource manager. Application addressability to
the RHMXC is provided through the ARIRCAN macro.

Dec(Hex} RMXC

0(0) RMXCEYEC — "RMXC' eyecatcher
8(8) RMXCLENF — RMXC length Reserved
16(10) RMXCAFPL — For applicationr use RMXCCXIT — Optional pointer to
an application cancel exit
routine (bhinary zero if no
exit defined)
24(18) |RMXCCONT| Reserved i Application cancel exit stop indicator:
1 'Y' to continue cancel
'N' to stop cancel
32(20) Reserved RMXCXC — Exit code 2 2 Exit codes are:
RMXCHLNK: 0 - RM Link wait
40(28) Reserved (binary seros) RMXCKWSQL: 4 - RIM SQL wait
RMXCWSC: & - RM wait for SQL
48(30) RMXCECBP — ¢ Cancel ECB RMXCPC — Post mask, SQL/DS cancel COMMIT WORK
RMXCWSRB: 12 - RM wait for SQL
56(38) RMXCPHX — Post mask, halt Reserved (binary zeros? ROLLBACK WORK
execution RMXCHNO: -1 - RM Not waiting
RMXCCAN: -2 - RM not waiting and
64(40) Reserved (binory zeros) Resexved (binary zeros) cancel has been
requested
72(48) Reserved (binary zeros)

The VM resource manager provides a cancel support for
applications by using the VM/SP immediate command extension
support., During initialization in th MVMM environment, the
resource manager establishes an immediate command of SQLHX.
When this comnand is entered, if the resource manager is
waiting for a reply from the SQL/DS virtual machine, the SQL
command that is currently being processed will he canceled,
and the resource manager will return to the application with
a SQLCODE of -914.

If the SQLHX command is entered and the resource manager is
not waiting for a reply from SQL/DS, the next SQL command
that is issued will be canceled with a return code of -914.

Cancel support is intended for interactive applications such
as ISQL, where the terminal operator is obviously aware of
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what is being canceled. Applications that perform
preplanned SQL queries in a batch type environment might be
adversely affected by the arbitrary issuing of the SQLHX
command. Also, applications may uish to have the cancel
support invoked by a command other than 'SQLHX'.

In order to provide flexibility in the VM resource manager
cancel support; a BAL macro is provided to allow
applications to modify the basic cancel support in the
following ways:

1. Create additional immediate command names with which to
invoke the cancel support command exit.

2. Remove the SQLHX immediate conmand exit, which will
effectively discontinue VM resource manager cancel
support unless the application chooses to provide its ouwn
cancel exit.
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The format of the ARIRCAN macro is:
{ CMONAME=pointer-address ¥
{ TYPE=USER }

where

CHMOMAME=pointer-address is the address to an 8-hyte field
containing an alternate command nane to be used to invoke
the VM resource manager immediate command exit, This
parameter is valid only in the VYM/SP environment. The
command name 'SQLHX' remains in effect. The additional
command will function as an alias to inveke the immediate
command exit.

TYPE=USER specifies that the user will handle any cancel
exit function., It causes the Vil resource manager to
remove the immediate command exit established at
initialization. This pavrameter is valid only in a VM/SP
environment.

Output from this macro with the CHDNAME oxr TYPE operands is
an RDIIN, type 166. For the CMONAME operand, the command
name pointer is placed in the RDIVPARM field. Also
generated is a call to ARIPRDI which, uwhen executed, will
invoke the VM resource manager to either establish an
additional immediate command nare or remove the SGQLHX
immediate exits depending on the parameters specified in the
ARIRCAN macro.

On successiul return to the application, register 15 points
to the RMXC control block. The following is required for
the ARIRCAM macro:

1. Invocation must be from a module that has completed
assenbler preprocessing. This provides foxr SALDSECT and
SQLCA addressability.

2. As Toxr EXEC SQL, register 13 must point to a standard

72-byte save area, and registers 1, 14, and 15 are
nodified as a result of the call generated by the macro,

Licensed Material - Property of IBM

The cancel function is supported by ftuwo parts of the VM
Yesouyrce manager:

1. The immediate command process (rodules ARIRCLIC and
ARIRCL2C).

2. The mainline YM resource manager process that gets
notified {posted) by the immediate command process when a
cancel is being requested.

Khen the vesource manager calls ARICCON to send a message
gcross the path to SQL/DS, a CM5S WAITECE macro is issued for
two event control blecks (ECBsi. One ECB will be posted
when the communication is complete. The other will bhe
posted by the immediate command process if it is invoked by
the SQLHX command (o any other user-defined command). If
the cancel ECB is posted; the resource manager mainline
(ARIRVRHM) will terminate the SQL command by calling ARICCOM
to do TUCY SEVER. This SEVER will cause SOL/DS te rollback
the processing that was taking place Yor the SAL command.
The resource manager will then return to the application
with a -91% SQLCODE.

The resource manager provides for a user exit to be called
from the mainline cancel process. If the RHXCCMIT field
contains a non-zero value, it is assumed that a user exit
xoutine exists, The resource manager branches to this exit
prior to issuing the IUCY SEVER to cause the cancel. At
this point the user exit can discontinue the cancel request
by setting the RMXCOONT field to 'N'.

Register contents on entry to the user exit are:

Register 1 - polinter to RMXC control hlock
Register 13 - Pointer to 72-byte save area
Register 14 Return address

Register 15 Entry point of user exit.

It is assumed that registers will be restorad upon zxeturn
from the exit.

Data Areas
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SCAN_TABLE

There is one Scan Table for each SQL/DS Agent. The Scan
Table is allocated during SQL/DS initialization. The size
(stored in SCANSIZE) of a Scan Table is equal to 50 times
the NCSCANS SQL/DS initialization parameter plus 8 (for
scans header). YTABLE}l field YTISCANP points to the Agent
Scan Table.

The Scan Table is used for allocation and maintenance of
Scan Control Blocks (SCBs). WHhen a scan is closed (and
deallocated) the storage is available for allocation of new
SCB's. The Scan Table is compacted whenever there is not
sufficient contiguous free space to allocate 2 new SCB. The
format of the Scan Table consists of a header (SCANS) at the
beginning of the area and table map entries (SCBMAP) at the
end, with all remaining space available for SCB's.

There are SCNUMBER of SCBMAP entries (one per scan) at the
end of the of the Scan Table. The SCBMAP entry contains 0 if
the corresponding SCB is closed, 1 if the SCB is open for an
enpty scan-set, othervise it contains the SCB displacement
within the Scan Table. A map entry is allocated each time
an SCB is allocated and points to the location of the SCB at
SCANS + (SCANSIZE - (2 times I)) within the table. The
ordinal of the map is the Scan ID. Where I is the Scan ID of
an SCB, the SCBMAP entry is located at SCANS + (SCANSIZE -
(2 times I)). Map entries are allocated sequentially and are
reuseable.

Dec(Hex) SCANS
0 Scans Based (YTISCANP) BDY (word) - Agent area for SCB's
SCFREE SCFREEP SCNUMBER |Reserved| SCANSIZE
Total number Displacenment Number Total size of
of free bytes to start of of map scan table in
free space entries bytes
used at (including
area header and map
end entries)
8
/ Room for SCB's /
/ /
[VU - 255 2-byte
\ Table Map /
\  (SCBMAP) /
Entries
SCANSIZE
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SCB _(SCAN CONTROL BLOCK)

The O5C allocates a Scan Tahle for each SQL/DS Agent.
Mithin the Scan Tabla,

DeciHex}

Q

16 (107

26 {18}

Scan Control

Blocks a2re allocated.

SCB (Scan Control Block) - as stored in the Agent Scan Table

T V- T — T
SCBHEAD - The header is the first 18 hytes in all SCB's.

SCBMAPID | SCBLTH SCBSTATE

SCBTYPE |SCBFLAGS|SCRCHAIN

SCB ID | SCB length Scan Scan 2 | scB ? Displacement of
0 if state type ftlags replaced SCB. 0
closed, if not replaced.
empty Update index SCB
N T ]
SCBHEAD {econ't)
SCBSEGHM SCBRID SCBTID
DBSPACE,; RID, Parent/child Parent/child scan on binary 1ink
TID, of row scan on bkinary SCBTIDP SCBTILID
presently Link TID page TID
identifed in slot
the scan number

SCBHEAD (con't)
SCBSID - [0 of
ICR or LCR row
used in scan

SCBLSEGH -
DBSPACE
containing LID
stored in SCBSID

i
SCEDATA - Scan data dependent on SCBTYPE

SLINKREC - Copy of Linkrec (7:14)
For used link
SLCREL - Table ID|SLPSEG - UBSPACE
of child| of parent. 0 if
unary iink.

T
SCBOATA (con'tl
SLINKREC (con't)

SLPREL - Takle SLCTIDP |SLPTIDP

ID of pavent Index of |Index of
rirst TID-PTR
TID-PTR |in

in child(parent

STLAREA - Copy of the area of
link TID pointers

STIDLINK = Copy of link TID
pointers for pointed
to row, fan array of
4~byte pointers)

[

{More dependent parts follouwing)
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>

Eacit allocated (and openr) SCBE has a Scan-ID which is the
descending slot nunber of the SCBMAF entry.

1 Scan State = 'B' if state is ‘beforve’
{external ztate = between, TOF).
'0O' if state is ‘'on'.
'E' if state is ‘EOF’.
Z gean Type = '2" if table of type
2, 'R' if table of type 1, 'L°7
if list, 'I*' if indexs ‘P' if
binary link en & parent, 'C' if

binary link on a child.

3 See Note 1, page 204

Link-Depéendent part of the SCB
(Scan on a link)

Data Areas



Index Dependent Part of the SCB (Scan on an index)

T 1

% The number of bytes

depends on the key
length.

16 (10) |SCBIMAGE defined (SCBDATA)
SCBVNO - Version number SCBPAGE - Page containing|SCBKEYL
current key Length
of the
5CB
key
1
24 (18) SCBIMAGE (con't)
SCBDISTD -~ SCBDISKY - SCBKEY # - Key of current scan
Displacement Displacenment position
into page to to current
current TID key
/ /
List Dependent Part of the SCB (Scan on a list)
T T
16 (10) |SCBLIST defined|(SCBTID)

SCBLPAGE - Page * _SCBLTLTH - SCBLOISP -
containing Align- Length of Displacement
current row ment current row of current row
of list in page in page

Note 1:
Offset Field Name Bits Meanings
5 SCBFLAGS
[« SCB not dirty
000 Lo Physical information is OK
.00 o Public or private DBSPACE (SCB to be saved at SAVE)
[ DBSPACE requires TID locking (from YTLOCK in YTABLEL)

1...
1.
.
eonl
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No scan lock required

RELSTATE>=SMODE

Index scan with key value locking

Scan is frozen. This is used for COMMIT.
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SQLCA

The current SQLCA is used to return error diagnostics to the
using program, It is pointed to by field RDSQLCA of the
RDAREA.

Dec(Hex) SQLCA

0 SQLCAID - SQLCA eyecatcher (set to '"SQLCA')

8 | SALCABC - SQLCA length (136) SQLCODE - SQL return code
1
160101} SQLERRM
SQLERRML - SQLERRMT - SGL message tokens (70 characters)
SQLERRM length
24(18) SQLERRM (continued)
/ SQLERRMT (continued) /
/ /

66156)| SQLERPP - Mame of system voutine detecting error.

T
96(60) SQLERRD

SQLERRDI - RDS refurn code, l SQLERRDZ - DBSS return code,
L)

SQLERRD (continued)
104(68)| SQLERRD3 - Row count SQLERRD4 -~ Optimizer Cost
Estimate Value
)

SQLERRD (continuad)
112(701| SQLERRDS - Reserved I SQLERRDé = Reserved

120(78)| SQLWARN - SGL warning flags. (See SALCA Flags helow) 127¢7F)

128(80)| SQLEXT - 8 bytes reserved.

SQLCA_Flags

Offsex Field Nane Meanings
120(78) SQLWARN
120(78) SQLHARND Warrning indicatox.
1210793 SQLHARNL Data item truncation.
122(7A) SQLHARNZ Nulls ignored.
123(7B) SQLWARN3 Items mismatch.
126(7C) SQLMARNG Null WHERE clause.
125(70) SQLHARNE Reserved.
126(7E) SQLWARNG No logical unit of work in progress.
127(7F) SQLWARN? Reserved,
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SQLDA

The SQLDA is used to communicate descriptive information
about host variables and SQL/DS columns betueen SQL/DS anrd
using progranms. It is pointed to from the RDIVPARM or
RDIAUXPA fields of the RDIIN structure (passed on calls to
SQL/DS).
Dec{Hex) SQLDA
0 SQLDAID - SQLDA eyecatcher (set to 'SQLDA')
8 SQLDABC - SQLDA length: SQLN - Number of | SQLD - Actual
= 16 +(SQLD*44) SQLVAR nodes. number of SQLVAR
nodes.
160109 SAQLVAR - SQLDA field or host variable description nodes. L
SQLTYPE - Data SQLLEN - Data SQLDATA - Data buffer address.
type length 2
24(18) SQLVAR (continued)
SQLIND - Null indicator variable SQLNAM
buffer address. SQLNAMEL - Length SQLNAME -
of field name. Field name
(varying - up
to 30
32(20)/ SQLNAME (continued) characters) /
/ /
59(3B) ' I
SQLVAR node overlay structure for internal RDS processing:
SQLVARO
16(10) |SQLTYPEO - Data [SQLLENO - Data SQLDATAQ - Data buffer address.
type length.
24(18) |[SQALINDO -~ Null indicator variable SQLNAMO
buffer address. SQLNAMLO - Length S5QLNAMEO-
of field name. Field name
fvarying -
32(20)/ SQLNAMEQ (continued)} /
/ up to 30 characters) 4
59(38) !
r
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! Also see SRLVAR node
overlay structure for
internal RDS processing
following.

2 SQLLEN is further broken into
two one-character fields used
for decimal data:

SQLLEN1l - Decimal precision
SQLLEN2 - Decimal scale
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SRTBASE (S0ORT BASE) AMD AUXILTARY STRUCTURES

The SRTBASE and its auxiliary structures SORTLIST (sort

lizt), SORTSPEC (sort specificationl}, SARGS (search

argunents), and KOCMAINS are used by the Sort component of
DBSS in performing sort coperations agoinst SQL/DS objects.

The peinter to SRTBASE, aleng with the op cede and return
code parameters, is passed to the DBSI (ARIYMO0O) from RDS by

module ARIXEDB.

The auxiliary structure SORTLIST is peinted to by SRTBASE

field LPTR. Its

HSORTLIST.

array dimension is SRTBASE field

The auxiliary structure SORTSPEC is pointed to by SRTBASE

field OPTR.

The auxiliary structure SARES is pointed to by SRTBASE field

SSPTR.

Its array dimension is SRTBASE field NSORDSPC.

Tts array dinmension is SRTBASE field HSSARGS.

The auxiliary structure KODOMAINS is peinted to by SRTBASE

field KSPTR,

It array dimension is SRTBASE field NSKEYDOM.

During DBSS executien, YTABLE]l field YP points to SRTBASE,

and SRTBASE jitself is copied into YTABLEIL.

diagram shows the connection of the structures:

SRTBASE LPTR OPTR |SSPTR |KSPTR
T T
R — I b e 1
| e |
i [ 1 !
SORTLIST |Field SORTSPEC |Field SARGS |Arguments KOOMAINS |Key values
nunbers nurkbers to limit if gcan is
identifying identifying the search on an index
the fields the fields
desired in on which to
the sorted sort
list
7/ /7
7/ / /
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SRTBASE

Dec{Hex} SRTBASE
0 (0) SSEGMENT - SSCANID - Scan NSORTLIST - NSORDSPC - Number
DBSPACE number ID of opened Number of of submitted
of sorted list scan requested fields| order specs for
for the sorted the sort
list
8 (8) NSSARGS - Number| NSKEYDOM - LPTR - Pointer to SORTLIST
of submitted Number of
search submitted key
arguments fields
16(10) OPTR - Pointer to sort order SS5PTR - Pointer to sort search
srecifications arguments
24(18) | KSPTIR - t key domain fields if DUPELIM![SECOMP? SHOLDIND
sort object is an index 3
32(20) |SRUALFY Reserved SRCODE - Register 15 return code
40(28) SRTFBACK(1) -~ Feedback area 1 SRTFBACK(2) - Feedback area 2
48(30) SRTFBACK(3) - Feedback area 3 SRTFBACK(4) - Feedback area 4
Notes
! puplicate elimination indicator: 3 Hold indicator:
'K' - Eliminate duplicate with respect to sort key. 'H' if hold is indicated.
'S' - Stop if duplicate sort keys found. Any other character means no hold.
'N' - No duplicate elimination done.
% Call qualifier used in sort:
2 Comparison operator if sort object is an index: 'H' = Here
‘M' = Match ‘At = Afterxr
'B' = Before
'MB' = Match or before
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SRTBASE AUXILIARY STRUCTURES

SORTLIST

SORTLIST is an array of rank NSORTLST. Each element
consists of a halfword containing the domain number of the
requested donain.

AL
Donain number(1)| Domain number(2) Domain numberin)
/7

SORTSPEC

SORTSPEC is an array of rank NSORDSPC. Each element
consists of a halfuword containing the domain number(s) of
the domain(s) that will be in the sort rield(s),

ralt's
Domain number(l)| Domain numberi) Domain number{n)
/7

S5S5ARGS

SSARGS is an array of rank NSSARGS. The format is identical
to SARGS in the data manipulation BASE auxiliary structure
(see page 16).

KDOMAINS

The key domain descripror is used to describe submitted key
domains if the sort ohject is an index. The format is
described in KDOMAINS in the BASE cuxiliary structures {see
page 15).
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STK _(STACK)

ARIBSTK is the mapping macro for the stack. The stack is
where all automatic storage in all SQL/DS modules is
allocated fronm.

The pointer to the stack is in field RDASTK] (offset X'0C')
of the RDAREA and field YTISTK (offset X'0C') of YTABLEL.

Dec{Hex) STK

v =
STKHDR
0 (0) STKLEN - Stack length STKNEXT - 4 next available space 1 If the high-oxder hit is on
in stack *? (X'80'), a stack extension
| exists.
8 (8)
STKLAST - ¢ end of stack. STKNXTSK - t next stack |
| > Header
16010)
STKPREV - 4 previous stack STKSAVEl - 60-character save
area used by ARICGSE and !
24(18) ARICFSE.
/ /
/ / —_J
80(50)| STCKMAIN - Main portion of stack. The size (bytes) varies
/ according to agent: /
/ [ Antetntetataiat bbbt ettty | /
| YTABLEL RDAREA |
| Opexrator: 2K N/A |
| Checkpoint: 2K N/A |
| Ready/Recovery (MPM) 2K 14K |
| General Purpose/ 6K 42k |
| Indoubt i
| 18QL 8K (VSE CISQ |
| Transaction) |
| 12K (VM) |
] |
{ Stack Extensions are 12 K j
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STOLDSTR (STORE OR LOAD STRUCTURE)

The STOLDSTR is pointed to by field PSTOLDPT of the PREP

Control Block

(PREPOSCH).

STOLDSTR holds the input passed

by ARIXEDS to the access module load routine (ARIXELX), the
access module store routine (ARIXESX) and the Re-PREP
voutine {(ARIXERF).

Dec(Hex?}

0 (0)

8 (53

16010)

24118)

32602061}
40028}
48(30)
B6(38)

64(401)

720487

80(50)

88(58)

%6(60)

104(68)

STOLDSTR

Mote:

Read "“AUX' as "access module®,

STLOCTOR — Creator of the access module

STLOTNML — Length

of access m
name

odule

STLOTHAM — Access module name.

(18 charvacters}

.,

Reserved STLDSEGH — *
STLDRID ~ 2 STLODULID — ¥ STLO#HSLT — ¢ STLD#SEC — %
STLDSTBA — { RSIBASE for storing | STLOLDBA - ¢ RSIBASE for loading

~

STLDSLTF — § PSLT STLDENTP — ¢ current entry inm PSLT

STLDAUXP — ¢ AUX STLDSSPT — § SQL statement

STIDITID -~ Frimory TID (row ID), STLDSATI = TID (row ID) of entry
the first row in the AUX. in SYSACCESS

STLDCSQRY — TID of last inserted STLOCSET — TID of last inserted

SQL statement row in AUX

section row in AUX

STLDHHEN — Timestamp

(17 characters)

STLDFLGS® |STLDVALD |STLOFLGL| STLDDBTD — TID of rouw in
7 SYSDBSPACE.
STLD#USD — ° RHeserved STLOSTID - TID of last SLT row
in AUX. 111(6F)

8STLD#USD ~ Total nunber of sections used in nodifiable

AUX (not reusable).

Licensed Material - Property of IBH

[ R I

STLOFLGS:
STLDSBIT
STYLODBIT

STLDRPRE ..

STLOVBIT

STLDKBIT
STLODONE
STLODESC

STLDONEW

? STLOFLGL:
STLDQUER

STLOHMOOF
STLDLAST

STLDRCOM

al..

“o o

RS

v v e

o0 o

XUXXK

DBSPACE number that AUX resides in.

RID (Takle ID) of AUX.

Unary link ID for this AUX relation.
Number of ssetions in AUX,

Total bytes sitored for current secticn.

Store mccess module,
Existing AUX of sanme
nane being replaced.
In Re—~FREP nmode.

. Not in Re—-FREP mode.

Storing a wvieu.

Hot working with

a view.

Keep existing RUMAUTH
Tor rveplaced AUX.
Done with Re-PREP.
DESCRIBEs are
rernitted for gqueries
in this AUX.

This AUX is new; it
does not replace an
existing AUX of the
same name.

The existing section

is a query.

AUX may be modified.

Set when section bheing
added to modifiable AUX
is last section in PSLT.
Set by ARIXERD! on
termination to signal to
ARIXESX3 to avoid issuing
COMMIT.
Reserved.
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TFPMAP _ENTRY (TPENTRY - ENTRY FOR LOGJCAL UNIT OF WORK)

The TPMAP is a set of entries for each system or general
agent. TPHAPP in YRSSCVT points to the start of the TPMAP
and first entry. Specfific entries are accessed via the
pointer WHOAMIP in the YTABLE] of an agent,; or via an index.
The field WHOAMI in YTABLEl is the required index for a
given agent.

Alrhabetic fist of Field Names

BACKFLAG 36(24) TLOGBEG 48(30)
CONSLEVL 116(74) TLOGBUSY 60(3C)
DEADBACK 40(28) TLOGEND 52(034)
DEADLRB 112(70) TLOGHANT  64(40)
GONDLOCK 36(60) TPMABORT 21(15)
LATCHRB 104€68) TPMARI 32(20)
LOCKS 88(58) TPHASYN 40(28)
NAHE 404) TPMCOMID 32(20)
NUMLRBS 92(5C) TPMCOO 24(18)
PROCID 8(8) TPMCTI 84(54)
RESTROTO 46(2C) TPMF LAGS 20t14)
SIFULL 36(24) TPHFORCE 22(16)
STATE 0(0) TPMFORW 20014)
STOFPPER 3(3) TPMRECID 68(44)

SYSBACK 42(2A)
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Each entry contains control information for management of a
logical unit of work by the MWork,; Log and Lock subcomponents

of DBSS.

TPMRMID
TPHSIPROB
TPMTID
TFHTOI
TPHUTOKN
TRANID
TSAVENO
UNDOF LAG
USERATTN
USERBACK
USERID
USERLRBS
USERFROB
WANTLOCK

35(23)
36(24)
80(50)
7604C)
68(44)
4(4)
56(38)
36024)
38(26)
41(29)
12(C)
37(25)
40(28)
100(64)
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Dec(Hex} TPHAP

(TPENTRY)
; 1
0(G) sTATE ! STOPPER 2 NAME ! 5ee TPHMAP flans; page 21&
TRANID - Sequence number of this LUM 2 7e inde LU that
| raised stop flag., (The stop flag
NAME (continued) USERID - Eight-character name of user is raised during checkpoint and
a(8) PROCID - | DOSCAREA of agent prevents entry into DBSS.)
4 o i T .
160103} USERID {continued) TPMFLAGS * ¥ Sea TPMAP flagss page 216
TPHFORK | TPHABORT |TPIHFORCE |Reserved
24118) TPHCOO - Coordinator for "prepared” unit
1 T 3
320203 TFMCOMID - Resource Manager ID UNDOF LAG % Rinary Resource Manager ID that
TAMARI - "ARI' econstant |TPHRMID 4 (BACKFLAG) was input fo CIRP.

TPHSIPROB 7 ) | ® SIFULL - DBST ran out of resources
| SIFULL USERLRBS |USERATTN |Reserved | USERLRBS - User exceeded his LRB
| | 1ir

400283 UNDOF LAG f{continued’ USERATTN - User attention signal
{BACKFLAG)
TPMASYN
USERPROB -~ Prceblems encountered RESTROTO -~ Destination of RESTORE ° DEADBACK - ROLLBACK due to deadlock
. by user © {0 2 ABORT) USERBACK - ad ROLLBACK

DEADBACK USERBACK'SYSBACK|Reserved SYSBACK -

48(30) TLOGBEG - Address of Tirst Iog TLOGEND - Address of most recent log
record written racoxrd
56(38) TSAVENO - Index of current save TLOGBUSY? | Reserved g = tog being written
point 'M' = Log not being written
j
6404010 TLOGRANT - Zero or limit of bytes TPHUTOKN i ® The token provided by the usex
desired to be written to disk log| TPMRECID - Recovery ID © {subsysten) at PREPARE-TO-
| COMMIT time. In case of a systenmn

720483 TPMUTOKN (continued} or subsystem c¢rash, the usex

- TFMRECID (continued) TPMTOI - Terminal opevator ID subsysten may input this token e

k resolve the doubt.
80(50) TPMUTOKN (continued)

TPMTID - Terminal ID TPMCTI - Coordinator ID for Unit.
88158) LOCKS ~ List of LRBs held by NUMLRBS - Nunber of LRBs held by LUK
this LUN
360603 GOODLOCK - Most recently acquired WANTLOCK = If in GATEWAIT, this is the
lJock in locks 1ist that was waited-foy LRB
obtained by last successful DBST
cnll

104(68) LATCHRB - Latch LRB for this process

]

112070 DEADILRB - LRB to be veleased to CONSLEVLgI Reserved Consistency Iavei -~ copy of
break deadlock | YTABLEY/CLEVEL
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Dec(Hex]I

TPMAP (continued)

120(78)

/
/
L

Reserved (24 bytes)

/

End of first TPMAP Entry 143(BF){

TFMAP Flags

Hex
Cffset Field Name Value
0(0) STATE (3 bytes)
STATUS
ASSIGNED 800000
INTRAN 400000
GOLDEM 200000
INRSS 100000
RSSSTOP 