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Preface

This publication is intended for programmers responsible for updating
VM/SP service routines. It explains the program logic for each of the
VM/SP service routines. Because the service routines are unrelated, they
are discussed separately. One chapter of this publication is dedicated to
each service routine (or logical group of service routines).

A brief index is included at the end of each chapter.

The Format/Allocate Service Program chapter describes the program
that formats disks so that they can be used by VM/SP.

The Directory Program chapter describes the program that creates the
VM/SP directory.

The DASD Dump Restore Program chapter describes the program that
dumps, restores, and copies system disk files.

The Installation Verification Procedure chapter describes the EXEC
procedure that checks the accuracy of the starter or newly generated
system.

The Procedures for Generating and Updating VM/SP chapter describes
the EXEC procedures and modules that apply updates to the system, load
the system, and generate new macro libraries.

The VM/SP Starter System chapter describes the system that is
distributed to be used for system generation.

The 3704/3705 Service Programs chapter describes the programs that
perform generation and service functions for the control program for the
IBM 3704/3705 Communications Controllers.

The ZAP Service Program chapter describes the program that modifies
and dumps MODULE, LOADLIB, and TXTLIB files.

The EREP/Error Recording Interface chapter describes the modules that
interface between CMS and the OS/VS EREP program.

The MSS Communicator chapter describes the program that operates in a
virtual machine under OS/VS and interfaces between VM/SP and the MSS
Mass Storage Control.

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Preface 1il
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The IEBIMAGE Interface chapter describes the utility programs required
to dynamically change the character arrangement tables, graphic
modifications, copy modifications, and FCBs for the 3800 Printing .
Subsystem.

The Command Class Override Program chapter describes the program
that builds an internal class-override file.

SN
| )
NS

1V VM/SP Service Routines Program Logic L.Y20-0890-3 © Copyright IBM Corp. 1980, 1986



#

Restricted Materials of IBM
Licensed Materials — Property of IBM

Contents
Chapter 1. Format/Allocate ...... O |
Introduction ... ....... .. . ...t e e e 3
Method of Operation ............c.cciuiiiiinetniineneennnnneenn 7
Program Organization ................cc0iiiitirnnnnnnennnnnn 13
Directory .. i e e e e e e e e 14
Data Areas .. ...iii it e e e e e e e 16
Diagnostic Aids . ........ ittt ittt 29
Index ......0ciiiiiereenronsoesensssasssnsssasssansses 81

Chapter 2. Directory Program ...........cc00teveeavesoess 33
Introduction . ............iiiiii ittt 34
Method of Operation . ............0iiiiiiinineeneeennennnenn 35
Program Organization ...............ccciiiiiiiinnernneennnnn 42
Directory ... e e e e e e e 44
Data Areas .. ........iiiiitiiientnenineeineaereneenneenoas 46
Diagnostic Aids . .......ciiiiiiir ittt e 48

Index .....ciiiiiiieeeeecencnnsscnnns

Chapter 3. DASD Dump Restore Program ..........cccc00... 53
Introduction . .......... ...t i et et e 54
Method of Operation . ..........couiiiiieiinrineenneenennnnens 57
Program Organization ..............c.ccouiiieeernnnneeennnnnns 70
Directory ... i i e e e et e e e e 72
Data Areas .........iiiiiiitiiit et e e et e e 79
Diagnostic Aids .......coiiiiiiinitiiinneriteneeneeronnenenan 90

Index ......c0iiiiieeeeenccnncnssnnns

Chapter 4. Installation Verification Procedure ............... 95
Introduction . ........... .00t iitiiiiittie et annaan 96
Method of Operation .......... ... .itiittineeeeenneenenennns 97
Program Organization ..............c.ccuiiiitnnereennnannns 103
Directory ... .. e e e e e e 105
Diagnostic Aids . .........coiitit ittt it 106

Index ....civeteiivneensesccosnassnnnns

Chapter 5. Generating and Updating VM/SP ............... 109
Introduction . .......... ...ttt it e 110
Method of Operation . .......... ...ttt itinrenerneannnnn 120
Program Organization ..............ccc0iiiiiernnerennnnanns 139

LY20-0890-3 © Copyright IBM Corp. 1980, 1986

Contents V



Restricted Materials of IBM
Licensed Materials — Property of IBM

DareCtOry ..t e e e e e e e 140
Diagnostic Aids . ........ciiiiiitiiin ittt 144
Index ............... C ettt 149

Chapter 6. VM/SP Starter System .........cccce0eaeaee.. 151

Introduction ........... ...t i e 152
Method of Operation ..............iiiiieiiinneeennnnnnnnn 153
Program Organization ...............cciiiiiiiiinernnennneens 156
L1 02 o5 2 158
Diagnostic Aids . ........ .0ttt ettt 159

Index .. ... tiiiiieereeeeeeeenooessosanessnenensesss 161

Chapter 7. 3704/3705 Service Programs ........ccccc000.... 163

Introduction ........... ... 00ttt iiiii i i i 164
Method of Operation ............ccoiiiiieeininneernnnnnnnns 166
Program Organization ............cciiiinnnnnnnnnnnnnnnnnn. 176
Directory ..........cciiiiiiiiiiiii., e 185
Data Areas ..........utiiiiiternnnnneeeeenenneeennnnnnens 188
Diagnostic Alds . .....ciiiiiiiiiiiii ittt 190

IndeX . ovvviiirreeeeeeeeeseeeceaossosonsasassesaeess 198

Chapter 8. ZAP ServiceProgram ..........c000000c0c00s.. 195

Introduction .......... ... i e e 196
Method of Operation ................ ... .. . .. 198
Program Organization .............couiueeeeennnneeennnnnnens 209
Entry Point ........ ...ttt 209
Attributes . ....... ... i i i i it et e e 209
Entry Conditions ..............cc0vvin..n. et 209
Register Usage ...........coiiiiiiiiinniireiinnennenn. 209
Calls to Other Routines .............cciiiiiinnnnnnnnnn. 209
External References ............ccoiiiiiimmmnnnnennnnn. 210
Data Areas ...........ciiiiiiiiiie ittt 210
Exit Conditions .........ciiiiiiiiiinneneneennnnnnnnnns 210
FD 0 0] o3 2 211
Data Areas .........c.iiiiiiitiiiiiet ittt 213
Diagnostic Aids . ........ ..ottt ittt 214
Index ........... cee e ceee e B £

Chapter 9. EREP/Error Recording Interface ............... 217

Introduction ......... ... .. i i e e e, 218
Method of Operation ................... e e e ., 220
Program Organization .............. ... ittt iiinnnnann. 223
Entry Point ........ ... it i i, 223
Routines Called ............ .00t iiinnnnenn. 223
Attributes .......... i e e 223
Registersat Entry ............ ...t iiinenann. 223
Registersat Exit ........... .. .. . i, 224
Register Usage ........... ittt iinnnnennn. 224
External References .............coiiiiiiinneennnnnnnnn. 224

Vi VM/SP Service Routines Program Logic LY20-0890-3 © Copyright IBM Corp. 1980, 1986




Restricted Materials of IBM
Licensed Materials — Property of IBM

Entry Point .. ....... .. i i e e 227
Routines Called ........... .. ... ... .. 227
Attributes . ... .. .. e e e 227
Registersat Entry .......... ... ... 227
Registersat Exit . ... ... ... ... . i 227
Register Usage ...........c.iiiiiiiininninnnneennn 228
External References ...............cc0iiiiinneuninanennn 228
Directory . ... e e e 229
Data Areas . ........iiiiiiii e e e e 231
Diagnostic Aids . ......oi ittt e e e 232
Index .......... .1 &
Chapter 10. MSS Communicator ............. e i e et 235
Introduction .. ........ .. . . ... e 236
Method of Operation .............. it rniinnnennnns 237
Program Organization ............cuiiiiinnniinnerennnns 240
Attributes .. ... .. .. e e e e e e 240
Entry Point . ...... .. ... i e e 240
Register Usage ............ 00ttt iniiinnennnnnn. 240
Directory . ... e e e 241
Data Areas . ... e e e e e e e 242
Diagnostic Alds . .......c. .ttt e e e e 243
Index ........ Ch e e e te e e e . 245
Chapter 11. 3800 Utility Programs .............cccteeeeen. 247
Introduction . ........ ... . . . .. e 248
Method of Operation . ..............uiiiiiiineunnnneenennnn 249
Program Organization ................00 ittt iinnnennnnn. 252
Entry Point ... ..... ..t i e e 252
Routines Called ............. ... i, 252
Attributes .. ... . . e e e 252
Registersat Entry . ...... ... . ... .. . i, 252
Registersat Exit .. ... ... ... . it 253
External References ................. i iinennennn. 253
Entry Point . ... ...t 253
Routines Called ............ ... . .0t iinnnnnn. 253
Attributes .. ... ... .. e e e 253
Registersat Entry . .......... .. .. .. 253
Registersat Exit . .......... .. ... . . . 254
Register Usage ............ .t iiinnnnnn. 254
External References .............. ... ... .. 254
Directory ... e e e e e e 255
Data Areas ... .... ...t e e e 256
Diagnostic Aids ... ...ttt e e e e 257
Index .......... e e .11 ]
Chapter 12. Command Class Override ....... P 1 |
Introduction . ........ ... . i e 262
Method of Operation . ..........ccuuuiiiiitnnnennneenennnns. 263
Program Organization . .............c0tiiiriremeennenannnns. 266
Entry Points . .......... .. ittt 266

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Contents Vil



viii

VM/SP Service Routines Program Logic

Restricted Materials of IBM
Licensed Materials — Property of IBM

Routines Called ........... ...,
Attributes ... . e e e e e
Registersat Exit ... ........ ... .0t
Register Usage ........... ...ttt nnnnnnennnn
External References ............c.c0iiiinininennnnnnnn
Darectory ... e e e e,
Data Areas . ...ttt e e e e e,
Diagnostic Aids ... ..ottt

Index .. ..viiiiineennernonenocesososasoassasnssnseans
Summaryof Changes .........cccciiieeeeeteneocacscenes

Glossary of Terms and Abbreviations .....................

Bibliography .........cciiititititiennnteteessnsessnnnes .

273

275

277

279

LY20-0890-3 © Copyright IBM Corp. 1980, 1986

.



e,

Restricted Materials of IBM

Licensed Materials — Property of IBM

Figures

RN E WD

Overview of the Format/Allocate Program Figures ............. 7
Overview of the Format/Allocate Program .................... 8
Format Function for Count-Key-Data ....................... 9
Allocate Function for Count-Key-Data ...................... 10
Format Function for FB-512 ............... ... i 11
Allocate Function for FB-512 . ........... ... ..., 12
2305 Models 1 and 2 Record Layout ........................ 17
2314/2319 Record Layout . ... .....c.iiiiiinineenannnnnn.., 18
3330 Series Record Layout . ................ciiiiiernnenn. 19
3340 Record Layout ...........c.iiiiiiiiin i, 20
3350 Record Layout ............. .00 iiiiininnnnn. PR3 |
3375 Record Layout ..............iiiiiiiiinninnnnnnn 22
3380 Record Layout . ..........c.uiiiiiiiniinrennennennns 23
FB-512 Series Record Layout . ..................c00iiio... 24
Key to the Directory Program Method of Operation Figures ..... 35
Overview of the Directory Program ........................ 36
DMKDIR Control Statement Processing .................... 37
DMKDIR Control Statement Processing .................... 39
DMKDIR Control Statement Processing .................... 40
Directory Exit . ... ... ... . ... i e e 41
Key to the DASD Dump Restore Program Method of Operation
Diagrams . ... ... ..t e e e e 58
Overview of the DDR Program ......................c..... 59
DDR Program Control Statement Processing ................. 60
Dump Function . ............ ittt neinnennens 62
Dump Function with Streaming ........................... 63
Restore Function ............. .. ... it innnnnn. 64
Restore Function with Streaming .......................... 65
Copy Function . ..........c.. it 67
Print Function . ........ ... . ... .. . . . i 68
Type Function ............. ...ttt iniinannnny 69
DDR Trace Table (internal) ............. ..ottt 79
Cylinder Header Record ................ ... i iiiiuinn... 80
Track Header Record for Count-Key-Data (non-FTR) ........... 81
Track Header Record for Count-Key-Data (FTR) .............. 82
Track Header Record for FB-512 .......................... 84
Track Header Record for Count-Key-Data (Compacted, FTR or
Non-FTR) ... i e e et e e .... 8
Track Header Record for FB-512 (Compacted) ................ 87
IOB (Input/Output Block) Format ......................... 89
The DASD Dump Restore Program Messages ................. 91
Key to the Installation Verification Procedure Method of

Operation Figures ........... 0.0ttt innennns 97

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Figures 1X



Restricted Materials of IBM
Licensed Materials — Property of IBM

41. IVPEXEC P Procedure .............c0iiiiiiminennnnnnenn. 98
42. Overview of the IVPX EXEC Procedure ..................... 99
43. Test Procedure 1 ...............cciiiniiiinnnennnnnnnnnn 100
44. TestProcedure 2 ............ ... ittt 101
45. Installation Verification Procedure Error Processing ......... 102
46. Structure of Installation Verification Procedure Routines ...... 103
47. Installation Verification Procedure Testing for CP ........... 104
48. Installation Verification Procedure Testing for CMS .......... 104
49. Key to the Procedures for Generating and Updating .......... 121
50. Overview of the Assembler Update Procedure ............... 122
51. Initialization of the VMFASM Procedure .................. 123
52. Assembling Portion of the VMFASM Procedure ............. 124
53. VMFDATE Program ...........uiiitiimunenenennnnnnnn 125
54. Overview of the Update (DMSUPD) Program) ............... 126
55. Operand and Option Checking ........................... 127
56. Multiple Update Procedure .............. ..., 128
57. Control Record Processing ............. ... ... 129
58. Single Update Procedure ...............ciiiieeiuunnnn.. 130
59. Imserting Updates ............... it iiinnnrnnnnnn. 131
60. Exit Processing . .........ciiiiiiiiininin it 132
61. VMFLOAD Program ..............itiiiirunennennnnnnn 133
62. VMFMAC--The Macro Library Creation Procedure ........... 134
63. VMFNLS -- Updating National Language Files .............. 135
64. VMFTXT -- The Text Library Creation Procedure ............ 137
65. DMKSSP--The Starter System ...............cc0ivuunn... 154
66. Key to the 3704/3705 Service Programs Method of Operation

Figures ..... .. e e e 166
67. DMSNCP--SAVENCP Command Processor ................. 167
68. DMSNCP--Building the CCPARM List ..................... 168
69. DMSGRN--Overview of the GEN3705 Command Processor ..... 169
70. DMSGRN--Generating the 3705 Assembler Files ............. 170
71. DMSGRN--Generating the Link Edit Files .................. 171
72. DMSARN--ASM3705 Command Processor (for the NCP/VS

Release 2 and 3 Assembler). ...........c.ciutiiiinrnennnn. 172
73. DMSARX--ASM3705 Command Processor (for the NCP/VS

Release 4 Assembler). ........... ... . . . i, 173
74. DMKRND--NCPDUMP Command Processor ................ 175
75. File System Control Block ................ ..., 189
76. Key to the ZAP Program Method of Operation Figures ........ 199
77. Overview of the ZAP Program ...............cccieveennnn 200
78. ZAP Initialization and Control Record Processing ............ 201
79. DUMP Control Record Processing . .............cccuuu.... 202
80. NAME and BASE Control Record Processing ............... 203
81. VER/VERIFY or REP and END Control Record Processing .... 204
82. OpeningtheFile ........ ..ot 205
83. Finding the CSECT ....... [ e e 206
84. Readingthe Text ............. 00t uiiiiiiiiiriinnnnnns 207
85. Printingthe Dump ............ .. iienennn. 208
86. FileStatusTable Entry ............... .0ttt 213
87. Key to EREP/Error Recording Interface Method of Operation

Figures . ...t e e e e e 220
88. DMSIFC ... i e 221
89. DMSREA ... . e e e 222
90. Key to the DMKMSS Method of Operation Figures ........... 237

X VM/SP Service Routines Program Logic LY20-0890-3 © Copyright IBM Corp. 1980, 1986



o weetin,

Restricted Materials of IBM
Licensed Materials — Property of IBM

91. DMKMSS Initialization
92. DMEKMSS Processing
93. DMKIMG ...................

94. DMKNMT

95. PDEBLOK Directory Entry for Named System
96. DMEKOVE - Class Override Program Processing
97. UCMDBLOK DSECT

LY20-0890-3 © Copyright IBM Corp. 1980, 1986

..................

................................

..................................

........................

........................

..............

.............

..................................

Figures

xi



xii

VM/SP Service Routines Program Logic

Restricted Materials of IBM
Licensed Materials — Property of IBM




Restricted Materials of IBM

Licensed Materials — Property of IBM Format I A"ocate
]

Chapter 1. Format/Allocate

Introduction . ..... ... i e e 3
Format Operation ..............iiiiiitiinerneeennenneennn 4
Count-Key-Data .......... ... .. 0 iiiiiiiiiiieiineennnnn 4
FB-b1 .. e e e e e 4
Allocation Operation ............c.tttiierettrinenenennerens 5
Label-Only Operation ...............0iiiniiinetuneennennens 5
Count-Key-Data ............0iiiiiiiiiiiiiniiiaennnnnn 5
FB-512 .. e e e e e 5
Executing the Format Program .......................... e 6
Method of Operation ............c.ciiiiiiiiim e etieennennnnnn 7
Program Organization ............c.c.uviiiimmnnennnnnaennnnn. 13
DMEKFMT ...t i et e e 13
EntryPoint ......... ... .. i 13
Routines Called ............ .00t 13
Register Use ....... .. ittt 13
DareCtOry ... e e e e e e 14
Data Areas ... .. it i e et e e e e 16
Record Layout .......... .. ittt einnanensnens 17
2306 Models1and 2 ...ttt et e 17
2314/2319 .. e et e e e 18
3330 Series ..ttt et e e 19
B340 .. et e e e 20
1315 21
12 £ Y 22
3380 i e e e e e e e, 23
FB-512 Devices . ....oiiiiiiiiitiiit ittt eneeennannns 24
Record and Block Formats ...............ciiiiieenennennns 25
Record O .. ... i i i et e e 25
Record 1 ... .. ittt i i ittt ae e 25
Record 2 ... . it i i i e e e e 25
Record 3 ... . i i i i e i e e 25
Record 4 . ... . i e e e e 26
Record 5 .. . i i i i e e e e e e e 26
Record 6 ...ttt i ittt 26
Record F8 . ... . i i i i i it eneneaeens 26
Record F4 ... ... . i i i e e 26
Block0 ....... et it ettt et et e e 26
Block 1 .. e e ettt e e 27
Block 2 ... e e e e e e 27
BloCKks 3-4 ... e e e e e e e e e 27
BloCKS 5-12 .. i i i e ettt e e e 28
Blocks 13-15 ... .ttt i i e e et e e 28

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Chapter 1. Format/Allocate 1



Restricted Materials of IBM
Format I A"ocate Licensed Materials — Property of IBM

Diagnostic Aids . ....... ittt i it e e 29

2 VM/SP Service Routines Program Logic LY20-0890-3 © Copyright IBM Corp. 1980, 1986



Restricted Materials of IBM

Licensed Materials — Property of IBM Form atl A"ocate
|

Introduction

The Format/Allocate service routine is a standalone program for IBM 2305
Series, 2314, 2319, 3330, 3340, 3350 Series, 3375, 3380, and FB-512 Direct
Access Storage Devices. The Format/Allocate program can be used to:

e Format all or part of a DASD device
e Allocate DASD space
o (Create volume labels.

Operands entered from the IPL device and/or a console control the
execution of the Format program.

With the inclusion of FB-512 devices, the format/allocate service program
now supports two distinct types of DASD devices. It is important to
understand the differences in these types.

The main difference is one of data format and addressing. One type,
count-key-data, is referenced by a cylinder, head, and record number. A
given record has two components; a count field and a data field. The count
field contains the DASD address (cchhr) and length of the corresponding
data. Formatting for CP’s use means that these count and data fields are
initialized to 4096-byte records (format writes 4096-byte records).

The other type, FB-512 devices, are addressed by a block number. The data
is thought of as a linear address space of n blocks, numbered 0 through n-1.
Each block is 512 bytes of data. Therefore, a CP page consists of eight
consecutive blocks. Because the data is not stamped with a self-identifying
label (such as cchhr in the count field of count-key-data devices), and the
length of each block is fixed, the concept of formatting is quite different.
Count-key-data space is formatted and allocated in units of cylinders. That
means that the user “talks” to format/allocate by referring to specific
cylinder numbers. FB-512 disk space is formatted and allocated in units of
pages.

The distinction between count-key-data and FB-512 operation is detailed in
the following pages.

If you install the speed matching buffer feature (Feature #6550) with the
3380, the extended count-key-data channel programs are used.

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Chapter 1. Format/Allocate 3
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Format Operation

Count-Key-Data

The Format program writes 4096-byte (one page) records on all the specified
cylinders. The records just written are then read to verify the disk surface.
Any records not passing the read-after-write check are counted. When the
format operation is complete, a summary of the addresses of the unusable
‘pages is written on the console.

The first three records of cylinder 0 contain special system data including
the volume label. If the format operation includes cylinder 0, any existing
volume label is read first and if an OS Format 4 label is present, the
information in the label concerning alternate track assignments is carried
forward to the new label. Then the new volume label is written on the
DASD device.

If cylinder 0 is not to be formatted, label checking is performed.

If unrecoverable DASD errors occur during the formatting operation, the
format function is canceled, the message

DMKFMT735E FATAL DASD I/O ERROR CSW =csw

is issued, and the next control statement is read.

FB-512
The Format program writes zeros in the specified pages. The write is done
with a read-back check to verify the disk surface. The format operation
stops if any block fails the read-after-write check. The error message
contains the block number in error.
The first two pages (pages 0 and 1) contain special system data including
the volume label. If the format operation includes page 0, a volume label is

written. If page 0 is not to be formatted, label checking is performed.

If unrecoverable DASD errors occur during the formatting operation, the
format function is canceled, the message

DMKFMT735E FATAL DASD 1I/O ERROR CSW = csw

is issued, and the next control statement is read.

4 VM/SP Service Routines Program Logic LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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Allocation Operation

Label-Only Operation

Count-Key-Data

FB-512

In an allocation operation, disk space is assigned on the specified device in
units of one cylinder for count-key-data or one page for FB-512. This disk
space may be used as:

e Temporary space (TEMP)

e Permanent space (PERM)

e Directory space (DRCT)

e Temporary user space (TDSK)

o Paging space (PAGE)

e CP Dump space (DUMP)

o Override file space (OVRD).

The input parameters provide the information needed to update the
allocation table. When the END allocation statement is processed:

e The allocation table is written. For count-key-data, this is the byte
allocation map on cylinder 0, track 0, record 4 of the DASD device. For
FB-512, this is the allocation extent map in blocks 3 and 4.

o The results of the allocation operation are displayed at the console.

The DASD device must already be formatted before an allocation operation
can be performed.

In a label-only operation, a new volume is written on cylinder 0, track O,
record 3 of the DASD device. No label checking is done before the new
label is written. The device must already be formatted before a label
operation can be performed.

In a label-only operation, a new volume label is written in the volume label
block (block 1). A label-only operation can be done any time (the volume
need not be formatted first).

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Chapter 1. Format/Allocate 5




| Format/Allocate

Restricted Materials of IBM
Licensed Materials — Property of IBM

Executing the Format Program

The sequence for executing the Format program is:

1.

2.

10.

6 VM/SP Service Routines Program Logic

Ready the DASD device.

Ready the reader. The reader must contain the Format/Allocate
program and may also contain control cards for the program.

IPL the reader.

If a console is not located at either address 009 or 01F, signal attention
from the console so the Format program can establish the address of the
console.

The program title is printed.

When there are no control cards in the reader, the program requests
control statements by sending prompting messages to the console.

When control cards are in the reader, they are processed. The prompter
messages are displayed with the response field updated from the control
statements already entered through the card reader. The program
requests additional input, which can be entered via the reader or
console.

The program issues messages indicating the start or end of an
operation.

An operation in progress may be canceled by signaling attention from
the console. Execution resumes with the next operation.

The Format/Allocate program cancels an operation if a an

unrecoverable DASD I/O error occurs. A message indicating the cause
of the error is displayed.

LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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Format/Allocate

Method of Operation

This section describes the execution of the disk format program and shows
the processing associated with:

e Formatting DASD space

e Allocating DASD space

e Writing a volume label.

Figure 1 shows the relationship of the illustrations.

Figure 2 on page 8 describes the major functions of the Format/Allocate
program.

Figure 3 on page 9 describes the format function for count-key-data.
Figure 4 on page 10 describes the allocate function for count-key-data.
Figure 5 on page 11 describes the format function for FB-512.

Figure 6 on page 12 describes the allocate function for FB-512.

Figure 2

Overview of the
Format/Allocate

Program
Figure 3 Figure 4 Figure 5 Figure 6
Format Allocate Format Allocate
Function for Function for Function for Function for
Count-Key-Data Count—Key-Data FB=512 B-512

Figure 1. Overview of the Format/Allocate Program Figures

LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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Input Processing Output

1 Initialize the program.

) 2 Issue starting message.

3 If card input, read control state-
ments from card reader, other-
wise, issue prompting message
sothat operator enters control
statements on console.

Atend, exit.
E LN )

EXIT

4 Request volume label. —

ol

If format function, format the
specified area. (See Figure 3
for details.) Formatted Allocated or Labeled
Disk

6 If Allocate function, read and
verify the volume label, then
perform the allocation specified.
(See Figure 4 for details.)

7 If label only operation, write the
new CP volume label (on
cylinder 0 head O record 3, or
FB-512 block 1).

Notes Module Label Ref

1 DMKFMT sets up registers 15, 11, 13, 8, and 12 as base registers, gets the IPL device address DMKFMT DMKFMT
from the 1/0 old PSW, and stores it in IPLDEV. Next DMKFMT locates the consoles by
testing 009 and 01F. If neither of these devices is available, it enters the wait state until an
attention interruption is received from the console.

2  The program title DMKFMT STMSG
VM/370 FORMAT/ALLOCATE PROGRAM
is displayed at the console.

3 If the switch (CDSW2) contdins X'FF’, the reader enters the wait state until an 1/0 interrupt DMKFMT GETCARD
occurs. The CONSINT routine reads the control statements and the validate routine checks CONSINT
that they are valid. VALIDATE
The prompter messages are issued. If the control statements are entered through the card SELECT

reader, the prompter messages include the response that was already specified in cards.

The message DEVICEAD

ENTER FORMAT OR ALLOCATE
prompts the operator. If the operator correctly enters FORMAT(F) or ALLOCATE(A), one of
the following messages

FORMAT FUNCTION SELECTED

ALLOCATE FUNCTION SELECTED
appears on the console. Otherwise, the prompter is rei d. Then the je is
reissued. Then, the message

ENTER DEVICE ADDRESS (cuu): DEVICEAD
prompts the entering of the device address. If the device address entered is valid, the device
type is requested.

ENTER DEVICE TYPE: DEVTYPE
For count-key data, the high cylinder address, highest record, and device type are initialized
depending on the device type entered.

For FB-512 devices, a “read device characteristics” CCW is performed and the highest block
number is determined. From this, the highest page number is calculated.
If the device address is ilabl

DMKFMT730E DEVICE rdev NOT OPERATIONAL OR NOT READY
is issued and the request for a device is repeated.

4  The message DMKFMT LAB
ENTER DEVICE LABEL:
is displayed.
5 If the function being performed by the Format/Allocate program is the format operation, then, DMKFMT LAB

if cylinder O or page O is to be formatted, DMKFMT branches to FMT, otherwise, it branches
to REGFORM1.

6  The volume label is read and verified by the LBLREC or FBALABRD CCW string, then . DMKFMT LAB
DMKFMT branches to the ALLOCATE routine.

7  The CP volume label is written by the LABWRITE or FBAELIOW CCW string. Processing DMKFMT LABONLY
continues by reading the next control statement (see Step 3).

Figure 2. Overview of the Format/Allocate Program

8 VM/SP Service Routines Program Logic LY20-0890-3 © Copyright IBM Corp. 1980, 1986




pom

Restricted Materials of IBM
Licensed Materials — Property of IBM Form at I A" ocate

Input Processing Output

1 If cylinder O is to be formatted,
read existing OS Format 4 label,
if present.

2 Print format message. ::>

isk |
Disk [~ 3 ifcylinder O s starting cylinder, FORMAT STARTED
format and write system records.

4 Format the specified cylinders, )

5 If an error occurs, record it in the
cylinder bit map in Record 0
track O of that cylinder. Disk (formatted)

6 Print end of format message.

FORMAT DONE

Notes Module Label Ref |

1 If cylinder O is to be formatted, any existing OS Format 4 label is read to preserve (for DMKFMT FMT
IBCDASDI) the CCHH address of the next unassigned alternate track and also the count of .
the 'r(eglaining unassigned alternates. This data will be put in the new OS Format 4 label on
track 0.

2  DMKFMT branches and links to the message writing (WMSG) routine to display DMKFMT REGFORM1
FORMAT STARTED

Then it updates the 1/0 new PSW so that the IONT routine executes when an 1/0 interrupt
occurs.

3 If cylinder O is the starting cylinder, the format program formats cylinder O by setting up the DMKFMT STORE
CCWs appropriate to the device type and then branching to the STIO routine to perform the
1/0 operation. Once cylinder O is formatted, system records are written on it. Then branch to CHECKO
the CHECKO routine is set to NOP so that CHECKO is executed only once. The records
written on cylinder O are

Record Description

Page bit map

IPL record

Checkpoint record

Vol label

Allocation bit map

Format 4 label

Format 5 label

F3 Page size filler

F4 Filler record for 2314/2319

OUITHAWN=O

4  The appropriate device type CCWs are set up by the Format program. Page size records are DMKFMT STORE
written and verified by the STIO routine. Control returns to the RESUMP routine if no error STIO
occurs. The RESUMP routine updates the record numbers and the STIO routine again writes RESUMP
?nd vef;f(x;es the record. This loop continues until the last cylinder specified is completely

ormatted.

6  If an error occurs in the STIO routine, control is transferred to the IOINT routine. The error is DMKFMT IOINT
retried up to 9 times before the message

DMKFMT736E |10 ERROR rdev {CCHHR=cchhr|BLOCK=nnnnnn} SENSE=sense

is displayed. The Page bit map is updated to indicate a bad surface. READERO6

The errors that cause the Format function to terminate are:

seek error

error in writing or reading the home address
error writing or reading record 0

error setting file mask

error in reading count-key-data

The message
DMKFMT735E FATAL DASD 10 ERROR
is displayed and control returns to the GETCARD routine.

6 DMKFMT displays the message DMKFMT CLEANUP
FORMAT DONE
to indicate that the specified cylinders are for d, and then izes the errors with the

message
xxxPAGE RECORDS FLAGGED

Figure 3. Format Function for Count-Key-Data
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Input Processing

1 Display allocate message.

2 Read allocate control statements.

3 Update Allocation Table.

Control Cards 4 At end of allocation, indicate the

results.

Output

ENTER ALLOCATION DATA
FOR VOLUME xxxxxx

Allocation
Table

ALLOCATION RESULTS

Notes Module Label Ref
1 The messages DMKFMT ALLOCATE
ENTER ALLOCATION DATA FOR VOLUME xxxxxx
type cyl cyl
are“d“is";;‘l-éyed .

2 |f the Allocate control statements are entered via a card reader, the switch (CDSW2) contains DMKFMT GETCARD
X‘FF’. Control is transferred to the GETCARD routine which reacts the cards. The CONSINT CONSINT
and VALIDATE routines verify the control statements and allocate processing resumes at the VALIDATE
label REREAD. There is a branch and link to the RMSG routine to read from the console. REREAD
The console read is not performed in this case because CDSW is X'FF’.

If the allocate control statements are entered via the console, the switch (CDSW2) contains REREAD
X‘FF’. The control statements are read from the console by branching and linking to the RMSG
RMSG routine.

3 The address of the cylinder byte map is located into register 9. The total number of cylinders DMKFMT AOKALL
specified is loaded into register 8. The cylinder byte map is updated for each of the specified
cylinders according to the type indicated in the control statement. INDIC
Control Indication in
Statement Cylinder Byte Map
TEMP X'00°
PERM X01’

TDSK X'02

DRCT X'04'

PAGE X'08’

DUMP X110

OVRD X114’

The map is printed after the END statement is processed.

4  The message DMKFMT FINI

ALLOCATION RESULTS

followed by the type corresponding to the allocated cylinders is displayed. Finally, the

message
DEVICE xxx VOLUME xxxxxx ALLOCATION ENDED

is displayed.

Figure 4. Allocate Function for Count-Key-Data
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Format/Allocate

Input Processing Output
1 Print format message. —
::> 2 Write zeros in the blocks of the FORMAT STARTED
specified pages.
Disk (unformatted) 31if |.Jage 0 is the starting page,
write the system records.
4 Print "end of format'’ message _—_>
Disk (formatted)
L—
FORMAT DONE
Notes Module Label Ref
1 DMKFMT branches and links to the message writing (WMSG) routine to display DMKFMT REGFORM1
FORMAT STARTED
Then it updates the 1/0 PSW so that the IOINT routine executes when an 1/0 interrupt occurs. DMKFMT FORMFBA
2 Define extent data is initialized to map the entire volume. The FORMCCW string is used to DMKFMT FORMFBA
write zeros in the blocks of the specified pages. Each call to the STIO routine writes a track’s NEXTCAG
worth of blocks. The RESUMFBA routine increases to the next block number and the STIO FORMIO
routine again writes and verifies the blocks. This loop continues until the last block of the last RESUMFBA
page has been written.
3  If page O was specified as the starting page, write the system data in the first 16 blocks. The DMKFMT FORMEND
blocks written are:
Block Description
0 IPL record
1 Vol1 label
2 VvTOC
3-4 Allocation map
5-12 DMKCKP program
13-156 Reserved - all zeros
4 DMKFMT displays the message DMKFMT CLEANUP
FORMAT DONE
to indicate that the specified cylinders are formatted, and then summarizes the errors with the
message
xxXxPAGE RECORDS FLAGGED

Figure 5. Format Function for FB-512
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input Processing Output
[ S —— N
1 Display all Vv
2 Validate extent map. ENTER ALLOCATION DATA
FOR VOLUME xxxxxx
- :> 3 Read allocate control
statements. ,\
Control Cards 4 Update allocation extent map. j____ ‘ _:>
5 Atend of allocation, indicate
the results. TH TYPE PAGE page
-:> Allocation
Extent Map
ALLOCATION RESULTS
Notes Module Label Ref
1 Display the message DMKFMT ALLOCATE
ENTER ALLOCATION DATA FOR VOLUME xxxxxx
2  \Validate the extent map. If it is empty, go to Step 3. If there is data already in the map, verify DMKFMT VALOOP
that the entries are numerically ascending and that a X'FF’ marks the end of the map. If the
validity test fails, set a flag (BADFLAG) and go to Step 3.
3 Display the message
TYPE PAGE page
if the allocate control statements are entered via a card reader, the switch (CDSW2 contains DMKFMT INITMAP
X'FF’. Control is transferred to the GETCARD routine, which reads the cards. The CONSINT
and VALIDATE routines verify the control statements and allocate processing resumes at the CONSINT
label REREAD. There is a branch and link to the RMSG routine to read from the console. VALIDATE
The console read is not performed in this case because CDSW2 is X'FF'. REREAD
If the allocate control statements are entered via the console, the switch (CDSW2) contains REREAD
X'00°. The control statements are read from the console by branching and linking to the
RMSG routine. RMSG
4 Each input is checked for validity. A dummy entry is created for the extent map and is used to DMKFMT ALOCFBA
scan the map looking for the correct insertion point. If the new entry overlays existing entries
in any manner, the extent map is reconstructed, to fit in the new entry.
The ‘type’ byte of the 12-byte extent map is set based on the input control statement:
Control Type
Statement Byte
TEMP X00
PERM X'01°
TDSK X02
DRCT X04
PAGE X088’
DuUmMP X110
OVRD X114
5 The message DMKFMT PRINTALL
ALLOCATION RESULTS
is displayed following by the type and corresponding start and end page numbers. Then the
message
DEVICE xxx VOLUME xxxxxx
ALLOCATION ENDED
is displayed.

Figure 6. Allocate Function for FB-512
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Program Organization

DMKFMT
A standalone program that formats, allocates, and labels all (or part) of
2314, 2319, 3330, 3340, 3350 Series, 3375, 3380, FB-512 Series, and 2305 Series
Direct Access Storage Devices for VM/SP use.

Entry Point
DMKFMT

Routines Called
None

Register Use
Reg Use

RO-7 Scratch
R8 5th base register
R9-10 Scratch
R11 3rd base register
R12 2nd base register
R13 4th base register
R14 Scratch
R14 Linkage register
R15 1st base register

1.Y20-0890-3 © Copyright IBM Corp. 1980, 1986 Chapter 1. Format/Allocate 13
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Directory

Label

ALLOCATE
ALOCFBA
ALTTRACK
AOKALL
CHECKO
CLEANUP
CONSINT
DEVICEAD
DEVTYPE
DMKFMT
ERRECOV
FATAL
FINI

FMT

FORMAL
FORMFBA
GETCARD

GRAPHID
INDIC

IOINT

LAB
LABELIOR
LABONLY
MCRTN
NEXT
PRINTALL
READER06
REGFORM1
REREAD
RESUMFBA
RESUMP
RMSG
SELECT
SENSIT
SENSIT2
STIO
STMSG

14 VM/SP Service Routines Program Logic

Figure

PN O
>

N MW o

DO W GO O W

[SVVL]

Following is an alphabetical list of the major labels in the Format/Allocate
program. The associated method of operation diagram and a brief
description of the function performed at the point in the program indicated
by each label are included in the list.

Description

Performs the allocate function of the Format program (count-key-data)
Performs the allocate function of the format program (FB-512)
Performs alternate track recovery for 3340/3344

Locates the cylinder byte map

Writes system records on cylinder 0

Summarizes the errors encountered while formatting the disk
Processes console interrupts

Displays the prompter message requesting the device address

Displays the prompter message requesting the device type

Initializes the Format program

Performs DASD error recovery

Displays the termination message and reads the next control statement
Displays the cylinders just allocated with the type of allocation
Initializes cylinder 0 for formatting by first reading any existing OS
Format 4 label

Displays the starting cylinder or label message

The main FB-512 formatting routine

The main control routine. It reads control statements from the reader
or transfers control to the SELECT routine to issue prompter messages.
Handles input and output operations for display terminals

Updates the cylinder byte map to reflect the type of allocation for each
cylinder

Handles I/O interrupts and retries errors

Displays the prompter message requesting the device label

Reads and verifies the volume label

Rewrites the volume label (record 3) and nothing else

Processes machine checks

Displays end of cylinder message

Displays the allocation table on the terminal

Updates the page bit map to indicate a bad surface

Initializes the format function when cylinder 0 is not included

Reads control statements from the console for the allocate function
Updates the block number during the format operation (FB-512)
Updates the record number during the format operation (count-data-key)
Reads from the typewriter terminals

Prompts the operator to enter the appropriate control statement

Gets sense information

Displays the sense information

Writes and verifies page size records during format operation

Displays the program title

LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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Label Figure Description

STORE 3 Sets up CCW string to format cylinder 0

VALIDATE 2,4 Checks control statements entered through a card reader for accuracy
WMSG Displays messages on the terminal

XBIN Converts hexadecimal numbers to binary
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This section contains descriptions of the layout of the DASD records and
the DASD record formats for:

2305 Models 1 and 2
2314/2319 devices
3330 series

3340 series

3350 series

3375

3380

FB-512 series.

S
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Format/Allocate

[ ' Record Layout

2305 Models 1 and 2

Cylinder 0
rac
Record number RO R1 R2 R3 R4 RS R6 RF3
I | !
. Key ) Label Allocation Format Format 1 page
Description iPL s:;:‘ctk v ' Byte Key I 4 KeyI o;ma
| Map 1 Label { Label
1
Number of Bytes 24 4096 4 80 1024 44 96 44 96 4096
_— All Cylinders Except 0
'[ Track O
Record RO R1 R2 R3
Filler Filler
Description
Number of Bytes 4096 50 4096 50 4096
[ ]
[ ]
[}
Track 1
-
i Record RO R22 R23 R24
Filler Filler
Description
Number of Bytes 8 4096 50 4096 50 4096

Figure 7. 2305 Models 1 and 2 Record Layout
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2314/2319
Cylinder 0
Track 0
Record RO R1 R2 R3 R4 R5 R6
] H N T
1PL Check point| |Key| Label Allocation iFormat 1 Format
Description ' } Byte Map Key | 4 Key= 5 ¢ e o0
H | Label j Label

Number of Bytes 8 24 4096 4 80 1024 44 96 44 96
Track 1
Record RO RF3 RF4 R4

1 Page Filler
Description
Number of Bytes 8 4096 1624 824

All Cylinders except 0
Track 0
Record RO R1 R2
Description
Number of Bytes 8 4096 2472
Track 1
Record RO R2 R3 R4
Description
Number of Bytes 8 1624 4096 824
Track 2
Record RO R4 RS
Description
Number of Bytes 8 3272 3296
Track 3
Record RO R5 R6 R7
Description
Number of Bytes 8 800 4096 . 1648
Track 4
Record RO R7 R8
Note: Tracks 0 to 4 are repeated for
Description tracks 4 t0 9, 10 to 14, and 15 to 19.
The last record is R32.

Number of Bytes 8 2448 4096

Figure 8. 2314/2319 Record Layout
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3330 Series

Cylinder 0
Track 0

Record Number RO R1 R2 R3 R4 RS R6 RF3

IPL Check- Key | Label Allocation : Format ! Format 1 Page
i point | Byte Key 4 Key 5
Description | Map | Label | Label
| | 1
Number of Bytes 8 24 4096 4 80 1024 44 96 44 96 4096

All Cylinders Except O
Track 0

Record Number RO R1 R2 R3

- Filler Filler
[ Description

Number of Bytes 8 4096 50 4096 50 4096

Track 18

Record RO R55 R56 R57

Filler Filler
Description

l\i Number of Bytes 8 4096 50 4096 50 4096

Figure 9. 3330 Series Record Layout

LY20-0890-3 © Copyright IBM Corp. 1980, 1986 Chapter 1. Format/Allocate 19




Restricted Materials of IBM
Form atl A“ocate Licensed Materials — Property of IBM

3340

.Cylinder 0
Track 0

Record number RO R1 R2 R3 R4 R5 R6

IPL Check- Key | Label Allocation Key 1| Format]| [Key T Format
- point 1 Byte | 4 | s
Description . | Map l Label I Label
1 v 1 1
Number of Bytes 8 24 4096 4 80 1024 44 96 44 96

All Cylinders Except 0
Track O

Record RO R1 R2

Description

Number of Bytes 8 4096 4096

Track 11

Record RO R23 R24

Description

Number of Bytes - 8 4096 4096

Figure 10. 3340 Record Layout
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3350

Format/Allocate
e

Cylinder 0
Track 0
Record number RO R1 R2 R3 R4 R5 R6
v T 1
IPL Check- Key | Label Allocation Key | Format Key| Format
Description point | Byte 4 5
I Map 1 Label | Label
1 1 1
Number of Bytes 4 80 1024 44 96 44 96
All Cylinders Except O
Track 0
Record RO R1 R2 R3 R4
Description Filler Filler Filler
Number of Bytes 4096 . 4096 4096 4096
L]
L]
Track 29
Record RO R117 R118 R119 R120
Description Filler Filler Filler
Nuinber of Bytes 4096 4096 4096 4096

Figure 11. 3350 Record Layout
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3375

Cxlinder 0
Track 0
e

Record number

Description

Number of Bytes

Cylinder n
Track 0
i

Record number

Description

Number of Bytes

Cylinder n
rack 11
Record number

Description

Number of Bytes

RO

R1

R2

R3

R4

R6

IPL

Checkpoint

R7

P2
R8

4096

RO

4096

R1

R2

pum—

Key{ Label

Allocation
Byte
Map

Format
Key, 4
1 Label

1 Format
Key! 5
! Label

Filler
Record

R3

1024

R4

R5

R6

R7

R8

4096

RO

4096

R89

2096

R0

4096

R91

4096

R92

4096

R93

4096

R94

4096

R95

R96

4096

' 4096

4096

4096

2096

4096

4096

4096

Figure 12. 3375 Record Layout
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( 3380
Cylinder 0
rack 0
Record number RO R1 R2 R3 R4 RS R6
T T
oo : Allocation : Format | Format Eiller
Description IPL Checkpoint Key | Label Byte Key| 4 Keyy 5
¥y Map l LABEL : LAget] | Records
h i I
Number of Bytes 8 24 4096 4 80 1024 or 44 96 a4
R7 RS R9 R10 2048
4096 4096 4096 4096
f Cylinder n
T Track0
L Record number RO R1 R2 R3 R4 RS  R6
Description Filler
Number of Bytes 8 4096 4096 4096 412 4096 4096 4096
R7 R8 R9 R10
Filler
‘ 412 2096 4096 4096 4096
Cylinder n
Track 14
Record number RO R141 R142 R143 R144 R145 R146
Description Filler
Number of Bytes 8 4096 4096 4096 412 4096 4096 4096
R147 R148 R149 R150
Filler
{ 412 4096 4096 4096 4096

Figure 13. 3380 Record Layout
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'
FB-512 Devices .
FB-512 Data Layout and Content (each block is 512 bytes)
IPL VOL1 VTOC Allocation DMKCKP Zeros
Extent Map
Block
0 1 2 34 5-12 13-15
Blocks 16 to the end of the volume contain CP pages.
Figure 14. FB-512 Series Record Layout
’/“?/ N
[
\%\;/
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Record and Block Formats

Record 0

Record 1

Record 2

Record 3

The following record descriptions pertain to the records that are in cylinder
0 unless another cylinder is identified.

Record 0 is the standard 8-byte data area.
For all cylinders except 0, this record contains zeros.

For 2305, 2314/2319, 3330, 3340, 3380, and 3350 in compatibility mode
cylinder 0 record 0 contains:

EO 00 00 00 00 00 00 OO

For 3350 in native mode cylinder 0 record 0 contains:

FO 00 00 00 00 00 00 00

Record 1 contains a 24 byte IPL record. It puts system into wait state if
storage device is loaded (via IPL function). The 24 bytes are:

00 02 00 00 00 OO0 OO OO 03 00 OO 00 20 00 OO 00 OO 00 0O OO
00 00 00 0O

Record 2 contains a 4096 byte checkpoint record. This is the checkpoint
program that is loaded at VM/SP IPL time to retrieve and save control
information for a warm start.

Record 3 contains a 4-byte key and an 80-byte record. The 80-byte record
contains:

Disp Description

0 Key

4 Label

10 FoO

11 Pointer to VTOC
16 00

21 40

41 00

46 CP370

51 40

52 Pointer to user directory
56 40
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Record 4

Record 5

Record 6

Record F3

Record F4

Block 0

26 VM]/SP Service Routines Program Logic

Record 4 is a 1024-byte allocation byte map. It is used to identify cylinder
usage. Each byte corresponds to one cylinder; the value of the byte
indicates the type of usage for the cylinder.

Value Use

00 Temporary
01 Permanent
02 T-disk

04 Directory
08 Paging

10 CP dump
14 OVRD

FF This identifies the cylinder beyond the last cylinder that
can be allocated.

Record 4 is an 824-byte record that can be on track 1 of 2314/2319 devices
only. The first segment of Record 4 is used for paging.

Record 5 contains a 44-byte key and a 96-byte data area. The 96-byte data
area contains a format 4 DSCB type label - used to be compatible with other
systems.

Record 6 contains a 44-byte key and a 96-byte data area. The 96-byte data
area contains a format 5 DSCB type label - used to be compatible with other
systems.

Record F3 is a 4096-byte record that can be on track 0 or 1 of 2314/2319
devices only. It is reserved for IBM use, and is referred to as a filler record.

Record F4 is a 1624-byte record that can be on track 1 of 2314/2319 devices
only. It is used to align Record 4 on the track.

Block 0 contains a 24-byte IPL record. The remainder of the block contains
zeros. It puts system into wait state if storage device is loaded (via IPL
function). The 24 bytes are:

00 02 00 00O 00 OO 00 OO 03 00 00 00 20 00 0O OO OO 0O OO OO
00 00 00 OO

LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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Block 1
Block 1 contains an 80-byte volume label. The remainder of the block
contains zeros. The 80-byte record contains:
Disp Description
0 VOL1
4 Label
10 Fo
11 Pointer to VTOC. Contains 00 00 00 02
16 00
21 CI size. Contains 00 00 02 00
25 Blocks per CI. Contains 00 00 00 01
29 Labels per CI. Contains 00 00 00 03
33 4040
41 00
46 CP370
51 40
52 Pointer to user directory
56 40
Block 2
Block 2 contains the Volume Table of Contents. It is a Format-4 and
Format-5 DSCB. This block contains:
Disp Description
0 0404
44 F4
45 0000
59 01
61 00000000
107 VTOC start address Contains 00000002
111  VTOC end address Contains 00000003
115  00000000000000
140 0505
184 F5
186 00000000
Blocks 3-4

Blocks 3-4 contain a 1024-byte allocation extent map. It is used to identify
the use of pages on the device. It is made up of 12-byte entries.
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Blocks 5-12

Blocks 13-15

28 VM/SP Service Routines Program Logic

Each entry represents an extent of pages and the use of the extent. Each
12-byte entry contains:

Disp Description
0 Type

The type field can contain:

Value Use

00 TEMP
01 PERM
02 TDSK

04 DRCT

08 PAGE

10 DUMP
14 OVRD

FF Marks the end of the table.

Disp Description

2 Unused
4 Start
8 End

Start and End are page numbers denoting the range. The
entries are sorted from low to high.

Blocks 5-12 contain the 4096-byte checkpoint record. This is the first page
of the checkpoint program (DMKCKP) that gets control at VM/SP IPL time
to retrieve and save control information for a warm start.

Reserved for system use - contains zeros.
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Diagnostic Aids

Message
Code

DMKFMT5361

DMKFMT730E
DMKFMT732E
DMKFMT733E
DMKFMT734E
DMKFMT735E
DMKFMT736E

DMKFMT737E
DMKFMT738A
DMKFMT739E

DMKFMT740E
DMKFMT741E

DMKFMT742E

DMKFMT756E

Format/Allocate
L.

Following is a list of the messages issued by the Format/Allocate program.

The label of the message, the label of the routine issuing the message and

the associated method of operation diagram are included in the list.

Label of
Message

DRCTFAIL
WR1

MCMSG
WRONG
TYPERR

FATLMSG
IOERR

BAD
IPLERROR
MSGATRK

MSG35MB

PCMSG
TITLE

FORA
FMTMSG
ALLOCMSG
ADDRESS
TYPMSG
DATAMSG

ALMSG
ALMSG1
ALLEND

Issuing
Routine

CSWMSS
DEVTYPE

MCRTN
LABELBAD
VALIDATE
ALLOCATE
FATAL
DEVICEAD
SENSIT2

BADINPUT
DEVICEAD
ALTTRACK

DEVTYPE

PRCHK
ERRORMSG
STMSG

SELECT
SELECT
SELECT
DEVICEAD
DEVTYPE
ALLOCATE

ALLOCATE
ALLOCATE
FINI

LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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rdev REPORTS DISABLED INTERFACE;
FAULT CODE = code; NOTIFY CE

DEV rdev NOT OPERATIONAL OR NOT
READY

MACHINE CHECK

VOLID READ IS volidl NOT volid2
TYPE OR {CYL|PAG} INVALID

FATAL DASD I/O ERROR CSW =csw

10 ERROR rdev

{CCHHR =cchhr|BLOCK =nnnnnn}

SENSE = sense

INVALID OPERAND

DEVICE rdev INTERVENTION REQUIRED
FLAGGED PRIMARY TRACK HAS NO
ALTERNATE ASSIGNED; IO ERROR
FOLLOWS

PACK MOUNTED IS 3340-35, NOT 3340-70.
MOUNT ANOTHER OR RESPECIFY
DEVICE rdev IS devtypel NOT devtype2 AS
SPECIFIED. RESPECIFY OR NOTIFY
SYSTEM SUPPORT

ALLOCATION FUNCTION NOT
ALLOWED - FORMAT OF VOLUME IS A
PREREQUISITE

PROGRAM CHECK PSW = psw

VM/370 FORMAT/ALLOCATE PROGRAM
RELEASE n

ENTER FORMAT OR ALLOCATE:
FORMAT FUNCTION SELECTED
ALLOCATE FUNCTION SELECTED
ENTER DEVICE ADDRESS (CCU):
ENTER DEVICE TYPE:

ENTER ALLOCATION DATA FOR
VOLUME xxxxxx

TYPE CYL CYL

DEVICE xxx VOLUME xxxxxx
ALLOCATION ENDED

Chapter 1. Format/Allocate

29



Format/Allocate
‘ |

Message
Code

Label of
Message

STCYL

ENDCYL
PROGFOR
RDLAB
ENDFOR
PAGE
RESULTS
MAP
LABELCHK
STPAGE
ENPAGE
ALPMSG
MAPFULL

PAGEXC
PAG2LO

PAGERR
FBAMAP

Issuing
Routine

FORMALL

NEXT
REGFORM
LAB
CLEANUP
CLEANUP
FINI
PRINTALL
LABONLY
STRTPAG
ENDPAG
INITMAP
COMPRESS

ALOCFBA
ALOCFBA

ALOCFBA
FBAPRALL

30 VM/SP Service Routines Program Logic
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Figure Message Text
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ENTER START CYLINDER (xxx) OR
“LABEL”:

ENTER END CYLINDER (xxx):
FORMAT STARTED

ENTER DEVICE LABEL:

FORMAT DONE

xxx PAGE RECORDS FLAGGED
ALLOCATION RESULTS

TEMP 000 000

LABEL IS NOW xxxxxx

ENTER START NUMBER OR “LABEL”:
ENTER END PAGE NUMBER:

TYPE PAGE page

NUMBER OF EXTENTS EXCEEDS
MAXIMUM - RESPECIFY

HIGHEST ALLOCATABLE PAGE IS
xxxxxx - RESPECIFY

LOWEST ALLOCATABLE PAGE IS PAGE
2 - RESPECIFY

PAGE NUMBER INVALID - RESPECIFY
TYPE xxXXXX XXXXXX
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Index

A

allocate 5
count-key-data 10
FB-512 12

allocation extent map 27

allocation map 26

B

block layout
FB-512 24
1 27
2 27
34 27

C

checkpoint record 25, 28
Count-Key-Data 4

D

DASD I/O Error 4
DSCB type label 26

F

FB-512 3, 4,12

format 4
count-key-data 9
FB-512 11
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IPL record 25

L

label 5

R

Record
checkpoint 25
F3 26
F4 26
0 25

25

25

25

26

26

26

Record layouts
2305 17
2314/2319 18
3330 19
3340 20
3350 21
3375 22
3380 23
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volume label 27
volume table of contents 27

Index
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Introduction

The DMKDIR program builds the VM/SP directory on a volume previously
formatted by the Format/Allocate program, using space that was previously
allocated for use as directory space.

Under the control of the VM/SP system, the new directory is dynamically
swapped and placed in use provided the directory has been created without
errors, on a volume in the system-owned list, and provided the user class is

A, B, or C.

The new directory can be built so that it does not overlay an existing
directory. To do this, allocate enough space for two directories or allocate
space for a new directory each time the directory is created.

The directory program can be run standalone or under the control of CMS.
The CMS DIRECT command invokes the directory program under CMS.

e
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Directory Program

Method of Operation

This section describes the operation of the VM/SP Directory program.
Figure 15 shows the relationship of the Method of Operation figures.

Figure 16 describes the major functions of the Directory program.

Figures 17, 18, and 19, describe the control statement processing and the
resulting action.

Figure 20 shows the functions performed before the program terminates.

Figure 16
Overview of the
Directory
Program
Figure 17 Figure 18 Figure 19 Figure 20
DMKDIR DMKDIR DMKDIR Directory
Control Statement Control Statement Control Statement Exit
Processing Processing Processing

Figure 15. Key to the Directory Program Method of Operation Figures
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Output

Input Processing
m 1 Set up base registers and pointers,
r_:> 2 Set up to read input control
Parameter statements.
List (PLIST)
3 Read control statements. If first
filename control statement is not
filetype DIRECTORY, issue message and
filemode repeat read.
options of ]
control Process control :D
statement (See Figures 17, 18, and 19 for
file details.)

If more statements to process,
return to read.

4 If last statement already processed,
perform final functions. (See
Figure 20 for details.)

DMKDIR762E DIRECTORY CARD
MISSING

Directory
E ® o o
.
O
CMS or Wait
Notes Module Label Ref
1 DMKDIR sets up registers 12, 13, and 9 as base registers and sets up pointers to the first DMKDIR DMKDIRT
UDEVBLOK and the allocation record buffer.
2  If running standalone, the header line is printed: DMKDIR MSGRET
VM/370 USER DIRECTORY CREATION PROGRAM RELEASE n MSGO02A
ENTER CARD READER DEVICE ADDRESS AND OPTIONS
The program then reads a response from the console. A read is issued to the card reader DEFAUL13
indicated (if any). If the operator enters a null line in response to the message, the IPL device
is used as the input card reader. If the EDIT option is specified, DIRFLAG is set to X20". STOREADD
If running under CMS, set the P-list containing the filename, filetype and filemode of the file CMS1
containing the directory control cards. If EDIT is specified, the DIRFLAG is set to X'20". EDITTEST
The STATE macro is issued to see if the control statement file exists. If the file is not found, STATE
the messages
DMKDIR763E INVALID FILE - NAME OR FILE NOT FOUND
EOJ DIRECTORY NOT UPDATED
are displayed and control returns to CMS. TERM
3 The STATE macro is issued to see if the restricted password list file exists. If so, the FSREAD DMKDIR STATE
macro is issued to read the file into a buffer. If it does not exist, message DMK750W is
issued, and processing continues.
4 Control statements are read via SVC 202 when the Directory program is run under the control READ
of CMS. When the Directory program runs standalone, the read function is performed either
by the GRAPHID routine (if the console is a display device) or by the STARTIO routine in all GRAPHID
other cases. The READ routine scans the control statement and branches to the appropriate STARTIO
processing routine. After processing each control statement and executing the associated
routine, control returns to READ to process the next control statement.
4  When the last statement is read and processed, the READ routine branches and links to the EXIT
EXIT routine.

Figure 16. Overview of the Directory Program
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Directory Program

Input

Processing

Output

1 Identify the control statement
and perform the appropriate

_ processing.

2 If a PROFILE control statement,
create a directory profile.

Control Statement

3 If a USER control statement,
build a UMACBLOK and create
the UDIRBLOK.

4 1f an INCLUDE control statement,
update the UMACBLOK according
to the control statements contained in
the directory profile.

5 If a CLASS control statement, update
the UMACBLOK with the privilege

6 If an ACCOUNT control statement,
update the UMACBLOK with the
ber and distributi

code

7 1f an ACIGROUP control statement,
store GROUPNAME in UMACBLOK.

classes B

First Second
Record Record

UDIRBLOK _I-—P UMACBLOK
" UDIRBLOK | UDEVBLOK

UDIRBLOK ' UDEVBLOK
I—-» : UMACBLOK

UDEVBLOK

UDEVBLOK

Notes

Module Label Ref

1

The READ routine branches and links to the SCANNAME routine with register 4 pointing to
TABLE1. TABLE1 is searched for a keyword matching the control statement name and
control is passed to the routine indicated in the corresponding ADCON.

If the PROFILE control statement does not precede all USER control statements
DMKDIR752E STATEMENT SEQUENCE ERROR
FOLLOWING PROFILE/USER name
appears on the console preceded by the statement that was out of sequence. Directory
processing is terminated after scanning the remaining statements for syntax.

The SCANPROF routine creates a directory profile to include common control statements that
can be referenced by each user's directory via the INCLUDE control statement.

If the USER control statement follows a USER, ACCOUNT, OPTION, or IPL control statement,
DMKDIR752E STATEMENT SEQUENCE ERROR FOLLOWING
PROFILE/USER user
appears on the console followed by the statement that was out of sequence. Directory
processing is terminated after scanning the remaining statements for syntax.

The last UDIRBLOK and UMACBLOK are masked off. Update the pointers to the buffers and
write out the buffers that are full. The SCANUSER routine locates a UDIRBLOK and initializes
it. Then the UMACBLOK is located and initialized.

If the INCLUDE control statement does not follow a USER control statement.
DMKDIR752E STATEMENT SEQUENCE ERROR
FOLLOWING PROFILE/USER name
appears on the console preceded by the statement that was out of sequence. Directory
processing is terminated after scanning the remaining statements for syntax.

The SCANINCL routine updates the UMACBLOK by referencing the control statements
contained in the directory profile.

If the CLASS control statement does not follow a USER control statement,
DMKDIR752E STATEMENT SEQUENCE ERROR FOLLOWING
PROFILE/USER user
appears on the console followed by the statement that was out of sequence. Directory
pre ing is termi d after scanning the remaining statements for syntax.

The CLASSMAP routine creates a mask in UMACBLOK (UMACCLVL) to indicate the
privilege classes allowed for this virtual machine.

If the ACCOUNT control card does not follow a USER, OPTION, or IPL control statement.
DMKDIR752E STATEMENT SEQUENCE ERROR FOLLOWING
PROFILE/USER user

appears on the console followed by the statement that was out of sequence.

Directory processing is i d after ing the ining for syntax.

The SCANACCO routine updates the account number (UMACACCT) and distribution code
(UMACDIST) fields of the UMACBLOK.

DMKDIR READ
SCANNAME
SCAN1
DMKDIR SCANPROF

ERROR52

DMKDIR
SCANUSER

ERROR52

DMKDIR

SCANINCL

ERROR52

DMKDIR

SCANCLAS
DMKDIR

CLASSMAP

SCANACCO
ERROR62

Figure 17 (Part 1 of 2).
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Notes

Module Label Ref

7  If the OPTION control statement does not follow a USER or IPL control statement,
DMKDIR752E STATEMENT SEQUENCE ERROR FOLLOWING PROFILE/USER user
appears on the console followed by the statement that was out of sequence. Directory
processing is terminated after scanning the remaining statements for syntax.

The SCANOPTI routine sets fields in the UMACBLOK to indicate the machine options.
8 The SCANMDIS routine branches and links to the SCANNAME routine with register 4

class. The SCANMDIS routine then upd the d type (UDEVTYPE) and class
or long block, if either is present, and the
than T-disk, the volume serial number, mode, and password field of the UDEVBLOK are
initialized. The mode is updated (except for a T-disl).

Label Value Comments
UDEVR 00 R link-mode
UDEVRR 04 RR link-mode
UDEVW 08 W  link-mode
UDEVWR 12 WR link-mode
UDEVM 16 M link-mode
UDEVMR 20 MR link-mode
UDEVMW 24 MW link-mode

the UMACBLOK.

pointing to TABLE4. TABLE4 is scanned by device type to get the corresponding device

(UDEVTYPC) fields in the UDEVBLOK. The UDEVSTATE field is updated to indicate a T-disk
ber of cylinders is updated. For all disks other

The SCANMDIS routine that branches to the CHAINDEYV routine to chain the UDEVBLOK to

SCANOPT1
ERROR52

SCANMDIS
SCANNAME
SCANMDIS

CHAINDEV

Figure 17 (Part 2 of 2). DMKDIR Control Statement Processing
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Input Processing i Output
—————| 1 1¥aSPOOL control st A —
build a UDEVBLOK and chain it.
2 Ifa DEDICATE | ———-d pirst Second
a contro it, 'Record ! R d
Control Statements build a UDEVBLOK and chain it. =
{UDIRBLOK JUMACBLOK
UDIRBLOK UDEVBLOK
UDIRBLOK L UDEVBLOK
UMACBLOK
UDEVBLOK
UDEVBLOK
Notes Module Label Ref
1  The SCANSPOO routine builds a UDEVBLOK. The UDEVSTAT field is set to X'08’ to indicate DMKDIR SCANSPOO
a spool device. The virtual device address is stored in the UDEVADD field and the spool class
is stored in the UDEVCLAS field. The SCANSPOO routine branches and links to the
SCANNAME routine with register 4 pointing to TABLES. For all device types except the
2540, the spool class is picked up directly from TABLES. For a 2540 device, the device class
is determined in the SCAN2640 routine. The default class is A, except for readers (readers
default to class*).
The SCANSPOO routine then branches to the CHAINDEV routine to chain the UDEVBLOK to CHAINDEV
the UMACBLOK.
2  The SCANDEDI routine builds a UDEVBLOK. The UDEVSTAT field is set to X80’ to indicate DMKDIR SCANDEDI
a dedicated device. The virtual device address is stored in UDEVADD field. And, either the
volume serial number (UDEVVSER) or user link to disk (UDEVLINK) fields are updated.
The SCANDEDI routine then branches to the CHAINDEYV routine to chain the UDEVBLOK to CHAINDEV
the UMACBLOK. The UDEVSTAT field is set to X'80" to indicate a dedicated device. The
virtual device address is stored in UDEVADD field. And, either the volume serial number
(UDEVVSER) or user link to disk (UDEVLINK) fields are updated.
The SCANDEDI routine then branches to the CHAINDEV routine to chain the UDEVBLOK to
the UMACBLOK.

Figure 18. DMKDIR Control Statement Processing
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Input Processing Output
First Second
'_l:> 1 If LINK control statement, update
|: the UDEVBLOK and chain it. Record Record
Control P UDIRBLOK _l—— UMACBLOK
Statements 2 If IPL control statement, update
the UMACBLOK. UDIRBLOK UDEVBLOK
UDIRBLOK L UDEVBLOK
3 If PARM data, update UIPLBLOK. ::D UMACBLOK
4 If SPECIAL control statement, UDEVBLOK
update the UDEVBLOK and chain
ft. UDIRBLOK
5 If CONSOLE control statement,
update the UDEVBLOK for the
console and chain it. UMACBLOK
6 If DIRECTORY HPLBLOK
f E RY control statement,
update the IOBLOK and get the UDEVBLOK
DASD page address of the
DDIRBLOK and UMACBLOK
buffers.
Notes Module Label Ref
1  The SCANLINK routine builds a UDEVBLOK. The UDEVSTAT field is set to X'10’ to indicate DMKDIR SCANLINK
the device is to be linked at logon time. The virtual device address (UDEVADD) and link
device address (UDEVLINK) are updated. The mode (DEVMODE) is also updated.
Label Value Comments
UDEVR 00 R link-mode
UDEVRR 04 RR link-mode
UDEVW 08 W link-mode
UDEVWR 12 WR link-mode
UDEVM 16 M link-mode
UDEVMR 20 MR link-mode
UDEVMW 24 MW link-mode
2 If the IPL control statement does not follow a USER, ACCOUNT, or OPTION control DMKDIR SCANIPL
statement, ERROR52
DMKDIR752E STATEMENT SEQUENCE ERROR FOLLOWING USER user
appears on the console followed by the statement that was out of sequence. Directory
processing is terminated after scanning the remaining statements for syntax.
If there is no parm data field, the name of the system to be loaded (via IPL) at logon time is
placed in the UMACIPL field of the UMACBLOK.
3 If there is a parm data field, fill in the UIPBLOK with the name of the system to be loaded, the
length of the data, and the data. Update the UMACIPL field of the UMACBLOK to point to
the UPIBLOK. Set code of X'00" in the UMACIPLX field to indicate that there is PARM data.
4 The SCANSPEC routine builds a UDEVBLOK for a special device. The virtual device address DMKDIR
is stored in UDEVADD, the device type is stored in UDEVTYPE, and the class is stored in
UDEVTYPC. The SCANSPEC routine branches and links to the SCANNAME routine with SCANSPEC
register 4 pointing to TABLE2. The device type and class are picked up directly from TABLE2 SCANNAME
for a 3270 and pseudo-timer.
The SCANNAME routine branches (via an ADCON) to the SCANTCA. SCAN2701, SCANCTA
SCAN2702, and SCAN2703 routines to determine the device type and class of SCAN2701
channel-to-channel adapter, or 2701, 2702, and 2703 special device. SCAN2702
SCAN2703
5  The SCANCONS routine builds a UDEVBLOK for the console. The virtual device address is DMKDIR SCANCONS
stored in UDEVADD, the device type is stored in UDEVTYPE, and the class is stored in
UDEVTYPC. The default class is T. The SCANCONS routine branches and links to the
SCANNAME routine with register 4 pointing to TABLE3. The device type and class are
picked up directly from TABLE3.
6  If the DIRECTORY control statement is not the first control statement, DMKDIR SCANDIRE
DMKDIR752E STATEMENT SEQUENCE ERROR FOLLQWING USER user ERROR52
The SCANDIRE routine sets up to update the lOBLOK. The output device address is stored in
DASDADD, and the serial number is stored in DASDVSER. The DIRFLAG is setto a
hexadecimal value that indicates the device type of the output unit. Then, the SCANDIRE
routine gets the pointer to the first page of the directory and machine buffer areas.

40 VM/SP Service Routines Program Logic
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Input Processing Output
1 Write out alf the used buffers, T~ ——————%
2 Build and write allocation record.
Direct
3 f running under the control of trectory
VM/SP, swap directories, issue
message and return to CMS, :
E ® o o o
4 If running standalone, issue CcMS
message and enter wait state.
E e o o o
WAIT |®
J
Notes Module Label Ref
1 All of the user directory, user machine, and user device buffers that were used are written. DMKDIR EXIT
The buffers are written out by loading the DASD address into register 2, loading the buffer
address into register 1, and then branching and linking to the WRITE routine.
2  The allocate table is built. A table setting of X'OC’ indicates an allocated cylinder. The VOL1 DMKDIR SCANALLO
and allocation records are written.
3 First the return PSW is set up and Registers 1 and 2 are set to the volume serial number. The DMKDIR MOVEPSW
user directories are swapped via a DIAGNOSE call to DMKUDRDS. The DIAGNOSE call to
DMKUDRDS. The DIAGNOSE will program check if the user is not class A, B, or C. The LOOP11
directories are not swapped if the volume is not found in the OWNDLIST or if an 1/O error
occurs under CP. The message
EOJ DIRECTORY UPDATED
appears on the console and control returns to CMS.
If no errors occur, and if the active system directory was updated, the directories are swapped.
The message
EOJ DIRECTORY UPDATED AND ON LINE
appears on the console and control returns to CMS.
4  If not running under VM/SP, the message DMKDIR BARE
EOJ DIRECTORY UPDATED
appears on the console and the wait state is entered by loading the SVCNEW PSW.

Figure 20. Directory Exit
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Program Organization

DMKDIR

Entry Points

Routines Called

Attributes

Registers at ExIt

42 VM/SP Service Routines Program Logic

Restricted Materials of IBM
Licensed Materials — Property of IBM

This section includes a program description of the DMKDIR module.

Creates the VM/SP directory on a system owned volume.

DMKDIRCT is the entry point when the directory program is executed
standalone.

DMKDIRED is the entry point when the directory program is executed
under the control of CMS.

None

Not serially reusable.

If executed under the control of CMS, register 15 contains a return code at

exit.

Meaning

Invalid filename or file not found

Error loading the directory

Invalid option from CMS

Directory not swapped, user class not A, B, or

Directory not swapped, system (old) directory
locked

Directory not swapped; the directory the system
is using is not the directory just updated.

Error in CMS RDBUF routine. xx is the CMS
routine return code.

Error in CMS TYPLIN routine. xx is the CMS
routine return code.
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Register Use

Reg Use

RO Work register
R1 Pointer to input field
Pointer to I0B
Pointer to output buffer
Work register
R2 Input count from SCANCARD
DASD address
Work register
R3 Work register
R4 Work register
R5 Branch and link return address
Pointer to the next UDEVBLOK
Work register
R6 RDIRBUF, pointer to the UDIRBLOK buffer
R7 RMACBUF, pointer to the UMACBLOK buffer
R8 RDEVBUF, pointer to the UMDEVBLOK
buffer
R9 Base register 3
R10 RMAC, pointer to UMACBLOK
R11 RDEYV, pointer to UDEVBLOK
R12 Base register 1
R13 Base register 2
R14 Return address
R15 RDIR, pointer to UDIRBLOK.

External References

DMKURDS is called via a DIAGNOSE instruction to write the new VM/SP
directory on DASD.
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Directory

Label

BARE
BILDUDIR
BILDUMAC
BINCONV
CHAINDEV
CLASSMAP

CMS1

CMS3
COMMERRP
COMPARE
DECCONV
DEFAUL13

DMKDIRCT
EDITTEST

EOF
ERROR51
ERROR52
ERROR58
ERROR62
EXIT
GETALT
GETCYLNO
GETPAGE
GRAPHID

HEXCONV
LONG
LOOP11

MOVECPT
MOVEDISP
MOVEPSW
MSGRET
MSGO02A
MSGWRITE
NOTUSED
POINTDEV
READ
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Figure

20

17,18
17

16

16

16
16

17, 19

16, 20

16

20

16, 17

Following is an alphabetic list of the major labels of the Directory program.
The associated method of operation diagram is referenced and a brief
description of the function performed at the point in the program
corresponding to each label is included.

Description

Directory program exit when not running under the control of VM/SP.
Builds UDIRBLOK.

Builds UMACBLOK.

Converts decimal numbers to binary.

Chains UDEVBLOK to UMACBLOK.

Builds a mask in UMACBLOK indicating privilege classes allowed for
this virtual machine.

Sets up the parameter list identifying the file containing the control
statements when running under CMS.

Reads CMS control cards via SVC 202.

Prints queued error messages.

Compares keywords and sets condition codes.

Converts decimal numbers to hexadecimal.

Defaults to the IPL device for control statement input device when
running standalone.

Sets up base registers and initializes pointers.

Sets DIRFLAG to X‘20’ to indicate edit, if EDIT is specified when the
Directory program is run under VM/SP.

Simulates a USER card.

Error processing for invalid operand.

Issues message when a control statement is out of sequence.

Issues message DMKDIR758E.

Issues message DMKDIR762E.

End-of-job processing for Directory Program.

Makes switch from first to second device address specified.

Fills in cylinder relocation for minidisks.

Assigns a DASD page address.

Reads the input control statements from a display terminal when the
directory program is not running under CMS.

Converts hexadecimal numbers to binary.

Turns on long block indicator for minidisks.

Calls DMKUDRDS via the DIAGNOSE instruction to swap directories
when running under VM/SP.

Sets up current control statement pointer.

Updates UMACBLOK.

Sets up return PSW before issuing DIAGNOSE to call DMKUDRDS.
When running standalone, a header line is printed.

Requests input device when running standalone.

Writes messages to the terminal.

Updates UMACBLOK pointer.

Updates UDEVBLOK pointer.

Reads control statements and branches to appropriate processing
routine.
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Directory Program

Label

REREAD
RET1
SCANACCO
SCANALLO
SCANCARD
SCANCLAS
SCANCONS
SCANCTCA

SCANDEDI
SCANDIRE
SCANPROF
SCANIPL
SCANLINK
SCANMDIS
SCANNAME

SCANOPTI
SCANINCL
SCANSPEC
SCANSPOO
SCANUSER
SCAN1

SCAN2311
SCAN2540
SCAN2701
SCAN2702
SCAN2703
STARTIO

STATE
STOREADD

TERM
TESTBUFF
TESTUDEV
UPDATE
UPDATECT
WRITE
XERRT754E
XERRT755E
XERR761E
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Figure

17, 19

Description

Sets up pointer to control statement read buffer.

Scans control statements.

ACCOUNT statement processing routine.

Builds allocation record.

Scans the control statement for the next operand.

Processes the CLASS control statement.

CONSOLE statement processing routine.

Updates the UDEVBLOK and chains the control unit to the
UDEVBLOK for channel-to-channel adapters.

DEDICATE statement processing routine.

DIRECTORY statement processing routine.

PROFILE statement processing routine.

IPL statement processing routine.

LINK statement processmg routine.

MDISK statement processing routine.

Scans the name table until a match is found. Register 4 pomts to the
name table. If the name field is a constant, it is put in the UDEVBLOK.
If the name field is an address, control is passed to that address.
OPTION statement processing routine.

INCLUDE statement processing routine.

SPECIAL statement processing routine.

SPOOL statement processing routine.

USER statement processing routine.

Points register 4 to TABLE1, then branches and links to SCANNAME
processing routine.

Updates the UDEVBLOK for 2311 disks.

Updates the UDEVBLOK for 2540 devices.

Updates the UDEVBLOK for 2701 devices.

Updates the UDEVBLOK for 2702 devices.

Updates the UDEVBLOK for 2703 devices.

Reads the input control statements if the directory program is not
running under CMS.

Checks that control statement file exists.

Sets the DIRFLAG to X‘20’ to indicate edit, if EDIT is specified when
the Directory program is run standalone.

At end of processing, returns control to CMS if running under VM/SP.
Tests to see if UDEVBLOK was used.

Gets DASD address of UMACBLOK.

Points to next UDEVBLOK.

Updates device count in UMACBLOK.

Writes the directory on DASD.

Keeps track if first address on DIRECT statement not operational.
Keeps track of I/O errors.

Keeps track of volid.
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The directory exists on disk as 4K (page size) records. The VOL1 label
(cylinder 0 track 0 record 3), on the volume containing the directory, points
to the directory. The directory starts with the first available record.

The first UDIRBLOK is a dummy UDIRBLOK. Its UDIRDISP field points
to the last UDIRBLOK in that record. The UDIRDASD field points to the
next UDIR record, or, if it is the last record, it contains zeros. The second
UDIRBLOK in the first record points to the UMACBLOK for that user,
located in the second record. In turn, the UMACBLOK points to the first
UDEVBLOK for that user. It is the second block in the second record. The
last UDEVBLOK for this user has a pointer of all zeros.

The directory entry for the second user consists of a UDIRBLOK in the
first record and associated UMACBLOK, and UDEVBLOKS in the second
record. When a record becomes full, the chain continues into the next
available record.

When the directory is created, all UDIRBLOKSs are grouped 169 blocks per
record. The UMACBLOK and UDEVBLOKSs are sequentially chained into
a separate record. If the record becomes full before the end of the chain,
the chain overflows into the next available record.

The formula to find the number of records is:

NU ( (NU+NM) *2)+ND
————— + ===—eme—eeeeee- = NR
169 170
where:

NU is the number of user records.

NM is the number of MDISK cards describing a virtual disk
(not T-Disk).

ND is the total number of MDISK (describing T-Disk space),
SPOOL, LINK, SPECIAL, CONSOLE, and DEDICATE
cards.

NR is the total number of records used.

For count-key-data DASD, to find the number of cylinders, divide the total
number of records by 32 for 2314/2319 devices, by 57 for 3330 series devices,
by 24 for 3340 and 2305 series devices, by 96 for the 3375, or by 150 for the
3380. If you install the speed matching feature (Feature #6550) with the
3380, the extended count-key-data channel programs will be used. For
FB-512 DASD, the total number of pages needed equals NR. To ensure that
a new directory will not overlap an existing directory, allow space for two
directories or allocate a new directory each time the directory is created.
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The following data areas are used by the directory program:

e The UDEVBLOK (user device block), built in the UDEVBLOK or
UMACBLOK buffer.

o The UDIRBLOK (user directory block), built in the DIRBLOK buffer.

o The UMACBLOK (user machine block), built in the UMACBLOK
buffer.

These data areas, as well as a figure showing the user directory format and
the relationship of the above blocks, are described in the VM/SP Data
Areas and Control Block Logic Volume 1 (CP).
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Diagnostic Aids

Message
Code

DMKDIR5361
DMKDIR750E
DMKDIR750E
DMKDIR750E
DMKDIR750W
DMKDIRT751E
DMKDIR752E

DMKDIR753E
DMKDIR754E

DMKDIR755E

DMKDIR756E
DMKDIR757E

DMKDIR758E
DMKDIR760E
DMKDIR761E
DMKDIR762E
DMKDIR763E
DMKDIR764E
DMKDIR765E
DMKDIR766E

DMKDIR767TW
DMKDIR768E
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Following is a list of the messages issued by the Directory program. The
label of the message and the associated method of operation diagram are
included in the list.

Label Figure

ERR536

ERROR50
ERROR50
ERROR50

ERROR50
ERROR51A
ERROR52 17,19
ERROR53

ERROR54A

STARTIO

READ

WRITE

ERROR55A

WRITE

ERROR56A

ERROR57

ERROR58
CHAINDEV
ERROR60
GETPAGE
ERROR61A
SCANDIRE
ERRORG62
READ
ERRORS63 16
STATE
ERROR64

ERRORG67

MSG04 16
MSGO1 20
MSGO03 20

Message Text

rdev REPORTS DISABLED INTERFACE; FAULT
CODE = code; NOTIFY CE

RESTRICTED PASSWORD FILE, ERROR DURING
READ

RESTRICTED PASSWORD FILE HAS BAD
RECORD FORMAT

RESTRICTED PASSWORD FILE HAS BAD
RECORD LENGTH

RESTRICTED PASSWORD FILE NOT FOUND
INVALID OPERAND - operand

STATEMENT SEQUENCE ERROR FOLLOWING
PROFILE/USER user

OPERAND MISSING

DEVICE rdev NOT OPERATIONAL

I/O ERROR rdev CSW =csw SENSE =sense

PROGRAM CHECK PSW = psw

MACHINE CHECK RUN SEREP AND SAVE
OUTPUT FOR CE

DUPLICATE UNIT DEFINITION

NOT ENOUGH SPACE ALLOCATED FOR
DIRECTORY
VOLID READ IS volidl NOT volid2 ON rdev

DIRECTORY STATEMENT MISSING

DIRECTORY FILENAME INVALID OR FILE NOT
FOUND
ERROR IN routine

INVALID CLASS DEFINITION

DUPLICATE CLASS DEFINITION

PASSWORD CHANGED TO NOLOG FOR USERID
FOR userid - MOVE vdev TO A (NON)SHARED
VCU

EOJ DIRECTORY NOT UPDATED

EOJ DIRECTORY UPDATED

EOJ DIRECTORY UPDATED AND ON LINE

LY20-0890-3 © Copyright IBM Corp. 1980, 1986
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Message
Code Label Figure Message Text
MSGo02 16 VM/370 USER DIRECTORY CREATION PROGRAM
MSGO02A 16 ENTER CARD READER DEVICE ADDRESS AND
OPTIONS
DMKDIR771IE ERROR71 RESTRICTED PASSWORD AND NOLOG INVALID
FOR userid
DMKDIR782E FREERR ERROR ATTEMPTING TO GET FREE STORAGE
DMKDIR7821 EXIT ERROR ATTEMPTING TO RETURN FREE
STORAGE
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introduction

The DASD Dump Restore program can execute stand-alone or under the
control of CMS via the DDR command. It performs five functions for Direct
Access Storage Devices. The five functions are:

Dump
Restore
Copy
Print
Type.

These functions apply to both count-key-data DASD and to FB-512 DASD.

DDR can store data on tape in a compact format. DDR does this by
compressing strings of duplicate data into a smaller amount of space and
reducing the amount of space necessary to represent the characters in the
data. This uses less tape space than the standard format. The compact
format is an option (COMPACT) specified by the user on the OUTPUT
control statement for the dump function. If it is used on the OUTPUT
control statement for the copy function, a system message is issued saying
the COMPACT option is ignored. It is valid only for tape output. Tapes PN
created by DDR which are in the compact format may be used as input to
the restore, copy, print, and type functions.

Note: Tapes created by DDR which are in the compact format cannot be
used as input to earlier levels of DDR.

The 8809 tape device has a characteristic called the streaming mode. This
device has two programmable tape speeds or modes. In start-stop mode
(normal speed) the tape travels at 12.5 inches per second and stops in the
interrecord gap. In streaming mode (high speed) the tape travels 100 inches
per second and does not stop in the interrecord gap. It traverses the gap at
high speed in anticipation of the next SIO. If this SIO does not occur in
time, the tape goes past the start of the record.

The technique to provide streaming is called double buffering with I/O |
overlap. That means two I/O buffers are used concurrently and DDR does !
not wait for I/O to complete before resuming processing.

Note: The 8809 tape drive may not operate efficiently in streaming mode
while DDR is processing data in the compact format.

54 VM/SP Service Routines Program Logic LY20-0290-7 © Copyright IBM Corp. 1980, 1986 ?
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DUMP

The dump function saves data from a direct access volume on magnetic
tape. The output tape may be put into compact format. For the
count-key-data (non-full track read and non-compact format), the data is
saved cylinder by cylinder. The format of the tape is:

® Record 1, volume header record — data describing the volume.

o Record 2, track header record — a list of count fields to restore the
track and the number of data records written on tape. After the last
count field the record contains key and data records to fill the 4K
buffer.

o Record 3, track data records — key and data records packed into 4K
blocks with the last block truncated.

o Record 4, either the end-of-volume or end-of-job trailer label. The
end-of-volume label contains the same information as the next volume
header record except that the ID field contains EOV. The end-of-job
trailer label contains the same information as record 1 .except that the
cylinder number field contains the disk address of the last record on
tape and the ID field contains EOJ.

FB-512

For FB-512 devices (compact or non-compact format) the data is saved in
groups of FB-512 blocks. Any number of blocks can be dumped. The format
of the tape is:

o Record 1, volume header record — data describing the volume.

e Record 2, track header record — data describing the group of FB-512
data blocks that follow, as well as the number of tape records required
to hold these blocks. After the control data, the record contains FB-512
data to fill the 4K buffer.

e Record 3, FB-512 data records — contains the FB-512 blocks dumped
from the FB-512 volume.

e Record 4, either the end-of-volume or end-of-job trailer label. The
end-of-volume label contains the same information as the next volume
header record except that the ID field contains EOV. The end-of-job
trailer is the same as the EOV label except that the ID contains EOJ
and the block-number field contains the number of the last block on the
tape.

For count-key-data (full track read format or compact format) the data is
saved cylinder by cylinder as follows:

o Record 2, track header record — length of track, density of the tape, and
number of count fields in the track followed by track contents.
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RESTORE

COPY

PRINT

TYPE
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o Record 3, track data records — count-key-data records in 8K, 12K, or
49K blocks for 800 bpi, 1600 bpi, or 6250 bpi tapes respectively, or 49K
blocks for the 3480 Tape Subsystem. The last block is a short block.

o Record 4, either the end-of-volume or end-of-job trailer label. The
end-of-volume label contains the same information as the next volume
header record except that the ID field contains EOV. The end-of-job
trailer label contains the same information as record 1 except that the
cylinder number field contains the disk address of the last record on

tape and designates the allocation of cylinders and the ID field contains
EOJ.

The restore function transfers data from a tape created by the DDR dump
function to a DASD device. The data may be restored only to a device of
the same type as the device from which it was dumped. A tape in compact
format may be used as input. DDR checks to see if the input is in compact
format, and expands the data, if needed.

The copy function copies data from one device to another device of the
same type (DDR does not copy from count-key-data to FB-512 or from
FB-512 to count-key-data). For disk-to-disk operations, data may be
reordered on a cylinder or block basis. If copying from tape-to-tape, the
input tape must have been created by the DDR dump function.

A tape in compact format may be used as input. For a tape-to-tape copy,
the output tape will be in the same format (compact or standard) as the
input tape. The COMPACT option on the OUTPUT control statement is
not valid for the COPY function. If it is specified, a message stating,
‘COMPACT OPTION IGNORED FOR COPY OPERATIONS’ is displayed.

The print function prints both hexadecimal and EBCDIC representations of
selected records of a DASD or Tape Volume on a printer. The word
“record” here means a particular block when referring to FB-512 data. A
tape in compact format may be used as input.

The type function displays at the terminal both hexade<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>