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What Will We Learn?

An overview of the main functions of the
z/QOS operating system.

Memory management
Task management

/O management

Resource management




Memory Concepts

A Virtual versus real memory
- Programming usage
- Operating system usage

A Storage map

A Paging



Memory Addresses

A A number beginning at 0 to indicate where a specific byte of data is located.
A Largest address value represents the limit of real memory that can be installed
A Addresses used by programs to locate data

A Address ranges allow system to "divide" up system into distinct areas of use



Addressing Modes

A 24 bit=X'FFFFFF' =16,777,215 (16 MB)
A 31 bit=X'7FFFFFFF' = 2,147,483,647 (2 GB)

A 64 bit = X'FFFFFFFF FFFFFFFF' = 18,446,744,073,709,551,616 (16 XB)



Memory Display

ASID(X'004F') ADDRESS(058250.) STORAGE

00058250 00580A78 12FF4770 5080D206 100050B8 |

00058260 92001007 DZusioe=

Address o
00058270 101097B0O 18305000 1

00058280
00058290
000582A0
000582B0
000582C0
000582D0
000582EO0
000582F0
00058300
00058310
00058320
00058330

249013 9704111 20205040 100007FE |...p....&.... |

BF1FSS4__4780508C 9680100F 98ECDOOC | ......&.0...q.}.

41F00010 OBOEOQ/r“wmggl00000 00000000 | .O.............. |

C2D3E2E4 C1D3D3D6 C8C2C2F/7 F7FOF340

| ceennne s |
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| ...l |
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17/B017BO0 18F1BF1F 1/B0O0/8E 5800101C
D20BF/7BO 101041FO 0OOO30A78 07FEO000

00000000 00000000 EO9C1D7C1 D9C5C140 | ZAPAREA |



Memory Assignments

A Nucleus - Operating system nucleus
A LPA - Link Pack Area
A SQA - Systems Queue Area

A Private program storage
- Partitions
- Regions
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Virtual vs Real Memory

A Virtual — presents logical view of environment

A Real - presents physical/hardware view of the environment
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Paging
A Hardware indicates page reference

A System storage manager scan pages for references

A When storage is constrained
- "Oldest” pages are moved to disk
- Referenced addresses bring pages in from disk



New Memory Assignments

A SQA - Systems Queue Area
A LPA - Link Pack Area

A Nucleus - Operating system nucleus

A New -
- CSA - Common Storage Area
A Changed -
- Address spaces (controlled by region size)
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Virtual Storage Map

16 MB Line
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Virtual Storage Display

SYSVIEW ISPF1 MVSB ----  REGION, Virtual Storage Regions 07/05/09 15.53.16
Scroll *===> PAGE
Lvi 2Row1l -18/18Col1 -41/41
Region Start End Length Bytes
E- PVT 08D00000 7FFFFFFF 77300000 1.86G
E- CSA 06583000 08CFFFFF 0277D000 39.4M
E- MLPA 06581000 06582FFF 00002000 8K
E- FLPA 0657E000 06580FFF 00003000 12K
E- PLPA 029B6000 0657DFFF 03BC8000 59.7M
E- SQA 01C0D000 029B5FFF 00DA9000 13.6M
E- RW NUC 017A4000 01COCFFF 00469000 4.41M
E- RO NUC 01000000 017A3FFF 007A4000 7.64M
RO NUC 00FD1000 O0OFFFFFF 0002F000 188K
RW NUC 00FC2000 OOFDOFFF 0000F000 60K
SQA 00E41000 OOFC1FFF 00181000 1.5M
PLPA 00C68000 O0E40FFF 001D9000 1.85M
FLPA 00000000 00000000 00000000 O
MLPA 00C67000 00C67FFF 00001000 4K
CSA 00900000 O0C66FFF 00367000 3.4M
PVT 00006000 O0O8FFFFF O08FAO00 8.98M
RCT 00002000 00005FFF 00004000 16K
00000000 OOO0OOFFF 00001000 4K
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Page Display

SYSVIEW ISPF1 MVSB PFT, Page Frame Table 07/05/09 15.32.38
Command ====> Scroll *===> PAGE

Lvli 2 Row 1 -14/65504 Col1l -79/142
Online 65504 Avall FixCom 5956 PagCom 8169 UicHigh 255
Offlin 65443  FixPvt 5205 PagPvt 46113 UicLow 0
Total 65536 Total 65504 Total 11161 Total 54282 UicAvg 169

Real Virtual Region KeyFRCDSAP X Jobname ASID Dspname Pag FixCt
00000000 00000000 PSA OFRC P X *SYSTEM* VIR 4096
00001000 00C61000 CSA OF P X *SYSTEM* VIR
00002000 00032000 PVT 6F C P TCPIP 0037 VIR
00003000 00C08000 CSA 0 C P *SYSTEM* VIR
00004000 0002D000 PVT 8F C P PORTMAP 003D VIR
00005000 7F780000 E - PVT P PORTMAP 003D VIR
00006000 7FF4B000 E - PVT X PORTMAP 003D VIR
00007000 7F668000 E - PVT ENF 0020 VIR
00008000 0O08E1000 PVT 5 0020 VIR

00009000 7F67A000 E - PVT ENF 0020 VIR
0000A000 7F691000 E - PVT X FTPD1 0040 VIR
0000B000 7F71C000 E - PVT X PORTMAP 003D VIR
0000C000 7F682000 E - PVT ENF 0020 VIR
0000D000 7F68A000 E - PVT ENF 0020 VIR




Virtual Storage

A Resolved problems
- Fragmentation
- Idle pages

A Segregated operating system storage for protection

A Tri-mnodal program access



z/OS Task Management

A Operating Systems Programs
- Typically memory resident
- Provide services to applications programs
- Manage system resources

A Applications Programs
- Performs work required by users
- Typically tasks have a specific beginning/end time



Dispatchable Work

A TCB -Task Control Block

- Identifies program being run
- Assigned resources required by the program

A SRB - Service Request Block
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Tasks and Subtasking




Initiator/Terminator

A Resides in address space
A Attaches subtask for work

A Termination services upon completion



TCB list

SYSVIEW ISPF1 MVSB TASK, Tasks 07/05/09 16.20.06
Command ====> Scroll *===> PAGE
Lvl 2Row 1l -15/16 Coll -79/299

Jobid TSU03994
24.594 Interval CPU 0.007

TCB  Status CP - Time RB Type RBOPSW - 1 RBOPSW 2 Region Module
OO8FEOA8 WAIT ] 0.118 008FDC80 PRB 070C1000 8133F7DO0 E - RO NUC IEAVARO02
OO8FFBF8 WAIT ]10.385 008FF2A8 PRB 070C1000 80E1B7DC PLPA IEESB605

008FD110 PRB 070C1000 80E14A74 PLPA IEFSD060
008DFB38 WAIT | 0.345 008FF068 PRB 071C1000 84D3E30E E - PLPA IKJEFTO1
O08DF9A0 WAIT | 0.025 008FF7F8 PRB 078C1000 84D48A7A E - PLPA IKJEFTO2
008DF5D8 WAIT | 0.006 008DF868 PRB 078D1000 84D60186 E - PLPA IKJEFTO09
008DF440 WAIT | 3.278 008DF3B8 PRB 078D0000 80CA52C2 PLPA ISRPCP

OO8DF7EO PRB 078D1000 85F12712E - PLPA ISPMAIN
008DF128 WAIT | 3.024 008DFOAO PRB 078D1000 860C934E E - PLPA ISPSUBS
O08E4298 WAIT ]15.782 008E41F0 PRB 078D0000 88FFB0O70 E -PVT GSVXSVCR
008FD6B8 SVRB 070C1000 874E8B46 E - CSA GSVXXMDS
O0O8E4A68 WAIT | 0.177 008E4990 PRB 078D2000 88D02B66 E - PVT IKJCT429
008FD5CO0 SVRB 078C1000 84CD469A E - PLPA 1GX00026
O08E4C70 PRB 078D2000 84D33D62 E - PLPA IKJEFTS2
008E4528 PRB 078D0000 860CAD2E E - PLPA ISPSUBS




Dispatcher Algorithms

Dispatcher Queue

TCBADP-241 | TCBA executes
TCBB DP-241 until preempted
TCBCDP-241

TCBA rotatesto bottomof dispatch
queue withinDP (dispatching priority)

TCBD DP-239




/0O Concepts

A Program request for data
A 1/O Definition File (IODF) to identify devices

A 1/O Supervisor



Program 1/O

Process Initiator

Job Control Language Assign required devices
Program to program
Files

Application Program



/0O Supervisor

A Initiates I/0 requests on behalf of programs
A Processes I/O interrupts

A Queues requests for busy devices



/O Operation Control Flow

Channel
Appl /O |0S Subsystem
Storage DRVRS UCB
200C
CuU
Access ucCB SIC
Method 200B 1E39
EXCP UCB S/IC cuU
»| IOSB
Channel =— > fI/E %7
»> Commands cu
READ *o —
nterrupt _
. F - S/C
UCB 1E36 CuU
2009
User SIC
Appl UCB 1E35
2008




Workload Manager (WLM)

A Service Policy
A Service class definitions

A Classification Rules
- SYSOTHER - lowest priority default service class






