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TEXTS: 

INTRODUCTION TO VM/370 

JULY 7 AND 8 

INTRODUCTION OF COURSE AND STAFF 

GENERAL DESCRIPTION OF VM/370 

VIRTUAL MACHINE DESCRIPTION 

CP FACILITIES 

CMS FACILITIES 

CP IMPLEMENTATION 

VM/370 RESTRICTIONS 

P ERFORMANCE TOOLS 

SYSTEM INTEGRITY 

DEMONSTRATION 

CMS Primer (SR20-4438) 

VM/370 Introduction (GC20-1800) 

Command Language Guide for General Users (GC20-1804) 

VM/370 Edit Guide (GC20-1805) 

PREREQUISITES: 

General knowledge of virtual systems 

Read CMS Primer, Chapters I, II, III, VII, IX 

Read VM/370 Introduction 

Familiarity with: 

IBM System/370 Principles of Op�ration 
(GA22-7000) 
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Virtual Machine Facility/370 (VM'370) Library 

(Release 2 PLC 11) 

VM1370 Glossary and 

Master Index 

GC70-1R13 

Programmmg 

VM/370 Command 

Language Gu•de for 

GP.neral Users 

GC20-1804 

VM/370: EDIT Gu1de 

GC20 1805 

VM/370 EXEC User's 

Gu1rle 

GC20 1812 

OSIVS. OOS:VS, and 

VM/370 Assembler 

l.anquage 

GCJJ-4010 

0$/VS and VM/3 70 

Assembler Programmer's 

Guide 

GC33 4021 

•••• 

VM/370 Operator's 

Gt��dP 

GC20-1806 

... :.:-:-:-:-:.· 

RSCS Users 

VM/370· Remote Spool1ng 

Communicattons Subsystem 

iRSCSi Uv•rs' GutdP 
GC20-1816 

If IJnrl• of rl•�se 
documents �re 
to be ordered, � 
pleas" use: 

GBOFJ576 

VM/370· Introduction 

GC20-1800 

I I 
VM/370: Terminal 
User's Gu•cte 

GC20 !RIO 

Svs1 Programming 

VM/370 Release 2 

GwrlP. 

GC20 1 PIS 

VM/370 Plannmq and 

System Generation 

GUide 

Gc:20 1801 

VM/370: System 

MP.SSrlOf'S 

GC20 tR08 

VM/3/0 Ou•ck Gu•de fo• 
Users Refen�nce Sun1mary 

GX20-1926 � 
VM/370: Summary of 

Commands 

GX20-1Q61 

VMt370 Sy stem 

Proqr�mmer's Gwde 

GC20 1807 

Figure 1. Virtual Machine Facility/370 Library 

Support 

••• 
::: 

VM/370 OL TSEP and 

Error Rocord•ng GUide 

GC20 1809 

VM/370: Control 

Program (CP) 

Proqram Loq•c 

SY20·0880 

VM/370· Conversat•onal 

Monitor System ICMSI 

Program Logir. 

SY20 0R8 1 

VM/370· Serv1r.e 

Routines Program 

SY20-0882 

VM'370 Remote Spooling 

Commun1cat,ons 

Subsystem IRSCSI 

Pmgr,lm LoQ•C 
SY20-0883 

OS/VS and VM/3 70 

Assembler Program 

Logic 
SY33 8041 
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VM/3701 SYSTEM CONTROL PROGRJ�M 

• CP CONTRO L PROGRAM 

• � CMS 'TIME SHAR lNG SUBSYST_EM 

. • RSCS; REMOTE SPOO LING SUBSYSTEI\!1 
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VIRTUAL MACHINE-

THE FUNCTIONAL EOUIVALE:NT 
, . I 

' 
• 4 - - __ .__ --- --� - � - - -- - ---

OF A. REAL COMPUTING SYSTEM 



o VM/370 MANAGES; CONCURRENT EXECUTIOf\1 OF 

MULTIPLE VIRTUJAL MACHINES 

• VIRTUAL MACHII\JE OPERATING SYSTEMS SC�HEDLJLE 

AND CONTROL U�>ER WORK FLOW 

© I 8 M Corp. 19 7 4 • 
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VIRTUAL MACHINE 
CONCURRENCES 

320K 
CMS 

I 
i 

S/370 320K 
MODEL 145 CMS 

256K 
I 

256K 320K DOS CMS BATCH 

320K 
CMS 

320K 
CMS 

© IBM Corp. 1974 
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V.1.4/H.1.4 



Vi"RTUAL 

MACHINE 

CONCURRENCES 

S/370 
MODEL 158 

768K 

© IBM Corp. 1 974 

CMS 

320K 
CMS 

320K 
CMS 

320K 
CMS 

320K 
CMS 

320K 
CMS 

V.1.5/H.1.5 
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VIRTUAL MACHINE OPERATING S't(STEM'S 

CM S  

DOS 

OS 

OS -AS P 

PS 44 

V�VJ/370 

DC)S /VS 

0�3/VS 1 

OS /VS2 

RSCS 

MODES OF OPERATION 

BATCH 

INTERACTIVE 

MU L TI-AC�CESS 



VIRTUAL MACHINE RESTRICTIONS 

e NO TIM E  DEPENDENT CODE 

• NO DYNi\M ICALLY M ODIFIED CCWs 

EXCEPT 10S-ISAM 

fJS/VS - TCAM 

IRUNNING IN V=:R 

• DIAGNOSE: A SPECIAL INTERFACE 
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REQUIRES: 

SUPPORTS: 

SYSTEM REQUIREMENTS 

2401<: OF REAL STORAGE 

DYNAMIC ADDRESS TRANSLATIOI\J FACILITY 

SYSiiEM TIM ING FACILITIES 

SYS-rEMS/370, 135 T'H ROUGH 168 



� SUPPORTED DEVICES 

CONSOLES: 3210 

215 0  

3066 

3215 , 7412 

TRANSM ISSION c:u: 2701' 2702, :2703 

ICA 

3704/3705 

DIR ECT ACCESS DEVICES: 2314/231 �3 
3330/333:3 

3340 

.2305 

MAGNETIC TAPE�): 2400, 2415 ,  �2420 

3410/3411' 3L1�20 

PR INTER S: 1403, 1443, :�211 

READERS /PUNCHE:S: 25 10, 25 20, 2540 

< 35 05, 35 25 
_.. 

<.o 
-..... I 
_.. 

<.o 



3704/3705 COlVIMUNICATIONS CONTROLLERS 

• 270X EI\�ULATION PROGRAM 

• NETWORK CONTROL PROGRAM 

• PARTITI<JNED EMULATION PROGRAMI\�ING 

• FACILITIES TO: 

- GENEF�ATE 

- LOAD 

- DUMP 

©IBM Corp. 1974 
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VM/370 TE Rf\�INALS 

TRANSMISSION CONTROL UNIT 

3270 

REMOTE 

VM/370 

CHANNEL 

2741 

1050 

3767 

TTY 

cf=J 
0 . .  0 

3270 

LOCAL 
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2770 

2780 

3770 

3780 

VM/370 RErv10TE WORKSTATION SUPPORT 

RE A DER 

VM/370 

CHANNEL 

TRANSMISSION CONTROL UNIT 

NON-

PROG RAM.�B LE 

REMOTE 

STATION 

PUNCH 

SYSTEM 3 MODEL 10 
SYSTEM/360 

SYSTEM/370 

1 130 SYSTEM 

2SI22 TERMINAL 
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MACHINE COMPONENTS 

• CONSOLE 

• DI=VICES AND CHANNELS 



TERMINAL/CONSOLE, 

VIRTUAL OPERATOR'S COr�SOL_E 

RE:AL ;· 

\ 
I 

� _: - - SYSTEM ·CONSOLES· AND 
-.-- - - -· . .  " � . : 

-----r - •·-- -·-� .. - ..._____ - .-• - -· .._ ..,.._.,_.,. ---· ' -� ---- ------.,.._ ----- ----- ..... -•• - �  � - - --- - - -

TERMINALS SUPPORTED 

BY VM/370 
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STORAGE 

VIRTUAL 8K TO 16M BYTES MAIN STC)RAGIE 

REAL MI�JIMUM 240K 

DY!NAMIC RELOCATION 

ALILOCATION BY PAGE 

OP-riMIZED USAGE 

©IBM Corp. 1974 



CPU 
.. 

VIRTUAL S/370 PRINCIPLES OF OPERATION 

MULTIPLE SYSTEMS Er\IVI RONMENT 

REAL TIME SLICING ENVIRONMENT 

PROB l_EM STATE EXECUTION 

©IBM Corp. 1974 
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1\..) 
01 ........... I 
1\..) 
01 

1/0 DEVICES 

VIRTUAL COMPLETE DEVICE CONl-ROL 

EXECUTION RESTRICTION 

REAL D�EVICE TRANSLATION 

s·roRAGE TRANSLATION! 

s�cH EDU Ll NG 

ERROR RECORDING 

©IBM Corp. 1974 



VIRTUAL MACHINE DEVICE ASSIGNMEN-TS 
• DEDICAl-ED DEVICES 

TERMINALS 

DISI<S . 

TAPES 

U/R 

OTHERS 
-- -

• SHARED DISKS 

e SPOOLED U/R 

• MINIDISKS 

e SHARED ·rcU's 

e CHANNEL-TO-CHANNELADAPTER 

©IBM Corp. 1974 



CRE)�TING A VIRTUAL MACHINE 

VM/370 DISK 

// USER DOSSYS DOSPASS 256K� 1M G 
/ CONSOLE 01 F 1052 

SPOOL OO<: 2540 READER 

SPOOL 00[) 2540 PUNC;H 
VM/370 01 RECTORY 

SPOOL OOE 1403 
' MDISK 130 2314 0 100 DC)SRES 

..... , 
"' MDISK 13 ;I 2314 0 202 DC)SDATA 

login dossys 
ENTER PASS\JVORD: 

dospass 

©IBM Corp. 1974 ipl 130 
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VIRTUAL MACHINE CONFIGURATION 

r CONSOLE I ----
I 01 F 
L_ ____ j 

REMOTE TERMINAL 

, ---

__ , __ 

DISK 130 = � � , -- --- I 
I 1 

� ) - --· 

VM/370 STORAGE 

VIRTUAL 
STORAGE 
256K 

L-�-
1 
I 
I 

VM/370 DISK � 
� -----·----

,--·-- --, 
( REi\DER I 

I -i ooc . I L _ ___ _J I .----·-- --, 
I ( PU,NCH I -� I OOD L._ _____ _.J 

1 r-----·1 

L ______ .J 
I I PRINTER I 
L � -, OOE __J J 

I 
I 

- ' -

©IBM Corp. 1974 
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I ./ '-... -

- - ------ ,, 

/ 

� DISK 131 � 
, '-- ------- , 
I I 
" ) 

-- ___... 



< 
N 
c.o ........._ I 
N 
c.o 

LOGOUT 

TERMINAL 

SESSION 

LOGIN 

VM/370 LOGOUT 

TOTAL 

CPU TviRTUAL �PU 

©IBM Corp. 1974 

CONNECT 

TINIE 
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190 

290 

DOSDATA 

291 

VMDSK 1 

390 

DOS RES 

OOC/000 

©IBM Corp. 1974 

OOE 

. 392 

CMSF:ES 



DOSSYS{01 F) 
, -, ' J ! . 

i. �-. ' . .;l .. -
. - . ' •• ! 

USER1 {009) 

CP 
PAGING 

NUC AREA 

• I; 

PAGING 

190 

290 

DOSDATA 

E 

DOSSYS 

(131) 

291 

VMDSK1 
390 

DOS RES 

OOC/000 
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391 

CMSVL 1 
392 

CMSRES 



DIF�ECTORY DESCRIPTION 

USER USER1 DPEDV 320K 1M 

CONSOLE 009 1052 

SPOOL ooc 2540 READER 

SPOOL OOD 2540 PUNCH 

@ SPOOL OOE 1403 
a; 
� LINK CrVJSSYS 190 190 R (') 0 
j3 

MDISK 1B1 2314 020 007 CfVISV L.1 <0 -..J 
� 

USER CMSSYS SPASS 320K 1M EG 
CONSOLE 009 1052 

SPOOL ooc 2540 READER 

SPOOL OOD 2540 PUNCH 

SPOOL OOE 1403 

< 
MDISK 190 2314 50 110 CMSRES N 

� 

N .......... MDISK 191 2314 080 010 CMS\/L 1 ::r: 
N 
� 

N 



F A C I L I T I E S 
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DISK SHARING 

e PI-IYSICAL PACK SHARIN G� 

PHYSICAL DATA SHARIN C; 
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1'..) ........ I 
w 
1'..) 

202 

150 

34 

25 

24 

1 

0 

" 
� CPCMS2 

P��YSICA L PACK SHARING 

5,. • .t.. 

0 

9 

0 

23 

0 

0 

•• v 

USERS 291 M 11\11 DISK 53 CYLII\IDERS 

TEMPORARY SPACE FOR VM/370 PA.GING AND/OR SPOOLING 

US ERA 191 MINIDISK ·10 CYLINDERS 

USERC 291 MINIDISK 24 CYLINDERS 

© I BM Corp. 1974 
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IN THE DIRECTORY FOR USER<;:· 
@ 
� MD ISK 291 2��14 001 024 CPCMS2 W (") 0 
� 
tO -..,J 
-'=" 
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TEMPC)RARY DISKS 

CP DE FINE T2319 AS 196 CYL 5 

• OBTAINS 5 CYLINDERS 

• FROM VM/370 T-DISK AREA 

e FOR THE DURATION O F  THE TERMINAL SESSIC)N 
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USERD 

(OWNER) 

' 

'--

193 

LOGICAL PACK SHARING 

L -

I 

f ·-

.. \...· -

. CPCMS3 

0 

............ �--­
/ 

...... / 

/ ...... 

/ 
...... 

/ 
,. '-.. _,. / ...... -----...... ...... ...... ...... 

\. .,.....·""' ' ...... 
' -- .,.. ..... I )\..,. - , - -

...... / . '"- \ _-:-: : - ...__ \ ' ' 
' ' 

' ' . ' ' ' '
, ' ' ., 

' ' 
' ' 

' ' 
\. ' 

' '
, 

\. ' 
' 

' 
' 

\. ' 
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193 

-=- -- • .. � 

195 

USERC 

USERE 



LOC:iiCAL PACK SHARING 

• DEVICE OWNEC� BY USERD 

MDISK 1_9:3 2314 091_ 010 CPCMS3 R READPASS 
- . - ' ' . ; \ i ; . . _.., j -· 

. 
' 

' : : -· -

- -: . _; 
• -DEVICE AUTOM:ATICALLY LINKED TO USERC 

- .: � -��- . LINK USEF�D f93-� f93; Ff) 

• DEVICE DYNAIVIICA�LY J_INKI;D BY USERE 

LINK USEF�D 1 93 195 R 

ENTER READ PASSWORD 

READPASS 

©IBM Corp. 1974 
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• LOGICAL PACK ACCESS 

REjAD 

WRITE 

e LOGICAL PACK ACCESS REOUEs·r 

R EJl\D-ON L Y 

WRITE AN D READ 

MULTIPLE WRITE 
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CP SPOOLING FUNCl-IONS 

• SIMULA.TE OPERATION OF VIRTIJAL U/R DEVICES 

• OPERATE REAL lU/R DEVICES 

• PRC)VIDE INTERF.ACE BETWEEN VIRTUAL MACHINES 

FILE SHARING 

F�EMC)TE WORK�STATION 

•. PRC>VIDE VIRTUAL CONSOLE SP<JOLING 

©IBM Corp. 1974 
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(.0 ......... ::r:: 
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ID USER1 

READER 

� -... -- - -
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LOCAL SPOOLING 

VM/370 

V I RTUAL 

MACHINE 

SPOOL 

DEV I CE 

-] 

READER 

. J 

REAL 

V I RTUAL 
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CLASS A 

PRINTER 

CLASS 1 ,  C 

r PRINTER � 

L�--
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LOCAL SPOOLING 

� 

J 
SPOOL 
DEVICE 

VM/370 

I 
- ----r---

i 
I 

VIRTUAL I 
[CHrNE � 

_ _j 

�\ . \ 
·----

1 

;J 
r-----

PRINTEJ 

REAL 

VIRTUAl_ 



USER1 

VIRTUAL 

MACHINE 

SHARING Fl LES 

PUNCH 

SPOOL 
DEVICE 

VM/370 
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F�EADER 

LJSER2 

VIRTUAL 

MACHINE 
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REMOTE SPOOLIN<3 COMMUNICATIONS SLJBSYS-rEM 

RSCS IS 

A MULTITASKING OPERATING SYSTEM 

DESIGNED TO RUN IN A VIRTUAL MACHINE 

CONTROLLING THE TRANSFER OF FILES · 

OVER A REMOTE NETWORK 

OF UP TO SIXTEEN REMOTE STATIC)NS 
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REMOTE SPOOLING COMMUNICATIONS SUB�SYSTE:M 

RSCS PROV IDES 

• HOST SUPPORT 

RSCS ACTS AS THE: HOST SYSTEM TO A NET\AJC)RK 

OF REMOTE WORK�3TATIONS 

• RJE SUPPORT 

RSCS ACTS AS A F�EMOTE WORKS-rATION TC) A 

HASP/ ASP HOST SY:STEM 

• STATION TO STATION! COMMUNICATIC)N 

RSCS TRANSMITS f.\ FILE FROM ONE REMOl-E STATIOr�� 

TO ANOTHER 



V I RTUAL 
TCU 

3780 

RE MOTE SPOOLING INPUT 
TO CNIS VIRTUAL MACHINE 

CHI 

NYC 

VIRTUAL 

MACHINE 

VIRTUAL 

PUNCH 

VM/370 

VIRTUAL 

READER 

USER1 

VIRTUAL 

M!\CHINE 



VIRTUAL . 

TCU 

3780 

REMOTE SPOOLII'JG OUTPUT 

FROM CMS VIRTUAL MACHI!NE 

PRINTE� 

RSCS 

VIRTUAL 

MACHINE 

VIRTUAL 

READER 

VM/370 

VIRTUi��.L 
PUNCH 

USER1 
VI RTUi�L 

MACHINE 



< 
w 

VIRTUAL 
TCU 

REMOTE PROGRAMMABLE WORKSTAT IONS 

RSCS 
VIRTUAL 
MACHINE 

VIRTUAL 
READER 

VM/370 

VIRTUAL 
PRINTER 

CMS BATCH 
VIRTUAL 
MACHINE 



SYSTEM 

PRINTER 

VIRT UAL 

. P UNCH 

RSCS AS AN RJE STATION 

- �- ; .... 

VM/370 

··-.... 

VIRT UAL 

READER 

. -

VIRT UAL 

PRII\JTER 

LAX 

RSCS 

r-------------� VIRT UAL 

MACHINE 

HASP/ASF' 

CHI 

VIRT UAL 

TC U 
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10 
RSCS CHI 

READER 

.3780 

LAX 

VIRTUA L 

TCU 

PUNCH 

RSCS 

VIRTUAL 

MACHINE 

- \ 

VIRTU!;L 

PUNCH 

VIRTUJ\L 

READEH 



COMMANID PR IVILEGE CLASSES 

A PRIM)�RY SYSTEM OPERATOR 

B SYSTI=M RESOURCE OPERATOR @ 
iij c SYSTI=M PRO.GRAMMER 3: 
() 0 
:"3 

D SPOOLIN G OPERATOR tO -..J 
� 

E SYSTI=M AN ALYST 

F SERVICE REPRESEN TATIVE 

G GEN ERAL USER 

H RESERVED 



HALT 

c 

�4 L------

STCP 

PRIVILEGE CLASSES 

CP 

© IBM Corp. 1974 

DETACH 
CHANNEL 

B 

V.3.14/H.3.14 
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' ' • •• L ,,. • 

� .  VIRTUAL 
' . . . .  ,. ' : 

MACHINE . . 

•, .. . 
-- . ,: 

. ' ' ,._ 
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IPL 

BEGIN 

. EXTERNAL 

. -SYSTEM CL.EAR 

/sYSTEM RESET 
• - -. � 7 .. .. • 

. -··sYSTEM RE:START 
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R EADY 

R ESET 

R EWIND 

NOT R EADY 

DEVICE CONTROL COMMANDS 

SET A DEVICE END INTERRUPT 

CLEAR )�LL INTERRUPTS AND ERROR CONDITIONS 

REWIND1 AND READY A TAPE DRIVE 

A1AKE A DEVICE NOT READ1Y 

©IBM Corp. 1974 
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AD STOP 

DISPLAY 

DUMP 

STORE 

BEGIN 

CP COr\ISOLE FUNCTIONS 

STOP EXECUTION AT A SPECI FlED 

VIRTUAL ADDRESS 

DISPLAY VIRTUAL STORAGE 

DUI\�P VIRTUAL STORAGE ON PRINT I= R 

AL T'ER VIRTUAL STORAGE OR REGI�)TERS 

RESUME EXECUTION 

©IBM Corp. 1974 
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CP T RA CE 

• TRACE VIRTUAL MACHINE ACTIVITY 

• OUTPUT ON CONSOLE AND /OR PRINTEF� 

• OPTIO�J TO ENTER CP CONSOLE FUNCTION 

MODE AFTER EACH TRACE 

• CHOOSE TRACE ACTIVITY 

SVC IN-fERRUPTS 

1/0 INTERRUPTS . 

PROGRAM INTERRUPTS 

EXTERNAL INTERRUPTS 

PRI VI Ll=G ED I NSTR UCTI<JNS 

1/0 I NS-f RUCTIONS 

SUCCES;SFU L BRANCHES 

ALL IN�>TRUCTIONS 

CHANNI=L PROGRAMS 



VIRTUAL MACHINE COMMUNICATION 

1\nC'r"' no c: o 1\ Tn o IVI�\.l vI 1- I 1 r" I ""'I I 

MSG userid 

QUERY LOGMSG 

QUERY NAMES 

QUERY USERS 

QUERY userid 

QUERY TIME 

QUERY VIRTUAL DASD 

QUERY VIRTUAL TAPES 

QUERY VIRTUAL LINES 

QUERY VIRTUAL UR 

QUERY VIRTUAL STORAGE 
© IBM Corp. 1974 

V .3.19/H.3.19 
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USING TAPES IN A VIRTUAL MACHINE 

. .... ' 

VIRTUA L  MACHI N E  OPEI�ATOR 

TAPE 180 ATTACHED 

rewind 180 

detach 180 

TAPE 180 DETACHED 

. .  : ' 
' ... 1 

.· . .  .J -. -- . j 
VM/370 OPERATOR 

TAPE 28.3 DETACHED DOSSYS 

©IBM Corp. 1974 



REDEFINII\JG THE VIRTUAL MACHINE 

• CHANGE SIZE OF VIRTUAL STORAGE 

DEFINE STORAGE AS 1024K 

• CHANGE VIRTUAL DEVICE ADDRESSES 

DEFINE 130 AS 135 

• ADD DEDICATED DEVICES 

@ ATTACH 283 TO DOSSYS AS 180 -
CIJ 
� 
("') 0 • ADD SPOOLED UNIT RECORD F 
tO ....,.j 
� 

DEFINE PRINTER AS OOB 

• ADD VIRTUAL LINES 

DEFINE LINE AS 030 

• ADD TEMPORARY DISKS 

DEFINE T2314AS 132 C�rL 20 

< 
w 
1\.) • DELETE 10 DEVICES 
_... 
.......... I 
� 

DETACH 132 1\.) 
_... 
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ACCOUNTING PROCEDURES 

·THREE: TYPES O F  ACCOUNTING RECORDS 

\/IRTUAL MACHINE USAGE 

[)EDICATED DEVICE USAGE . 

T"EMPORARY DISK SPACE USAGE 

ENTRY POINT FOR USER WRITTEN ROL,TINES 
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1\..) w .......__ :r: 
w 
1\..) w 

USER ACCOUNTING STATISTICS 

TERMINAl_ CONNECT TIME 

VIRTUAL CPU TIME 

VM/370 E>CECUTION TIME 

CARDS RE:AD AND PUNCH E:D 

LINES PRINTED 

PAGE REA�DS AND WRITES 

NUMBER <JF VIRTUAL SIO's 



DEVICE J�CCOUNTING STATISTICS 

• DEVICE CONNECT TIME 

• DEVICE CODE 

• NUM BEIR OF CYLINDERS OF T-SPACE 



• 

< 
w • 
I'V 
CJ1 

• 

• 

·-

SYSTEM PERFORMANCE 

PREFERRED VIRTUAL MACHINE 

VIRTUAL MACIHINE ASS.IST 

BIASED SCHEDULER 

VM/VS HANDS�iAK ING FEATURE 

VM/370 MEASUREMENT FACILITY 

FACI LITII:S 

OPTION�3 



C M S 

F A C I L I T I E S 
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CONVERSA.TIONAL MONITOR SYSl-EM 
• SINGLE USER 

• CONVERSATIC)NAL 
. � . .  

• FILE CRE:ATION AND MANAGEMENl-
l - • t ' • ,_,- � . ·• � • 

• PROGRAIM COMPILATION AND EXEC;UTIOI\J 

• APPLICA'TION P·ROGRAM EXECUTION 

©IBM Corp. 1974 



320K ..--------

USER AREA 

1 28K t----------4 

NUCLEUS 

RDR/PUNCH 

T'fPICAL CONFIGURATION 

CONSOLE 

PRINTER 

©IBM Co rp. 1974 
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() 0 
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U!SER FACILITIES 

Fl LE rVIANAGEMENT SYSTEM 

LANG UAGE FACILITIES 

INTEF�ACTIVE EXECUTION 



@ 
CD 
� 
() 0 
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FIL E  MANAG EM ENT SYSTEM 

e CREAliE AND UPDATE FILES 

. � . : . 

FRC>M THE-TERMINAL · 

FRC>M A VIRTUAL CARD READER- ... ; 

e SHARE: FILES AMONG USERS 

e NOT CfJMPATIBLE WITH OS Fl LES 



PROGRAIVI LANGUAG E FACILITY 

• S/370 ASSEMBLEFi 

• BASIC 

• FORTRAN IV 

• ANS COBOL 

• PIL/ I 



@ 
IJJ 
s: 
() 0 
i3 

INTERA�CTIVE EXECUTION 

e PRC�GRAMS WRITE TO TERMINAL 

e PROGRAMS READ FROM TERMINAL 

• DEBUGG lNG FACILITIES 



< 
� 

EXECUTION TIME RESTRICTIONS 

• SYSTEM SERVICES 

- SELECTED OS SVC SIMULATION 

- NO DOS SVC SIMULATION 

• DATA MANAGEMENT 

- SIMULATES SELEC:TED OS ACCESS METHOC1S AS CMS 

Fl LES 

,e BDAM • OSAM 

e BPAM c• BSAM 

- READS OS FILES 

• SEQUENTIAL 

• PARTITIONED 

- READS DOS FILE�> 

� e SEQUENTIAL ::c 
- �  

'-l. .. 

��]Ii 
;�c;?·. 
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AL TERNAifiNG OPERATING SYSTE MS 

• 

• 

• 

AUGM E:NT CMS WITH 

ADDITIIONAL LANGUAG1ES 

ISAM EXECUTION 

DOS E>CECUTION-

PROVI[)E ACTUAL ENVIRONMENT-JES-r 

PROGRAM DEVELOPMEI\IT 

SYSTE�JJ MAl NTENANCE 

USE CM!S TO 

CREATE JOBSTREAMS 

CREATf: PROGRAMS 

COMPILE PROGRAMS 

MODI F't' PROGRAMS 



# 
vm/370 online 
login user1 m43.sk 
ENTER PASSWORJD: 
JlllB:!BllBJt 
LOGMSG - 12:37:20 02/14/74 
* Vlvi/370 WILL BE UP UN'I'IL 9:OOPM 
LOGON AT 14:26:31 EST THURSDAY 02/14/74 

'ipl 190 
CivlS .VERSION 2 1� 0 

©IBM Co rp. 1974 



edit testprog fortran 
NEW F1ILE: 
EDIT: 
input. 
INPlJT:: 

write ( 6 ,, 1 0) 
10 format ('a=') 

ree@ad (5,20) a 
20 format (8.3) 

x=a**2 

EDIT: 
file 
R; 

write (6,25) a,x 
return 
end 



fortgi testp.rog 
004 20 FORMAT (8.3) 

$; 
0 1 ) IE Y 0 1 3 I S Y�N TAX 

� _ _ _ 25 - -� -- -IEY022I UNDEFINED LAI3EL 
R(008);-
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< 
� 
� 

N ..._ 
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� 

N 

edit testprog fortran 
EDIT: 
loca·te· I (8/ 
20 FORMAT (8. :3) 
chan��e /8/£8/ 
2 0 FORMAT ( F 8 .. 3 ) 
loca�te /2 5/ 

WRITE (6,2.:)} A,X 
input 25 format (2£8.3} 
top 
type * 

WRITE (6 I 1()} 
1 0 FO RMAT (I A= I } 

READ (5,20} A 
20 FORMAT (F8.3) 

X=A**2 
WRITE (6,2::)) A,X 

25 FORMA T (2FB.3} 
RETURN 
END 

EOF! 
file 
R; 



< 
.l::> 

fortgri testprog 
-R; 
listf:ile 
FILENIAME 

TESTP�RoG 

TESTPIROG 

TESTPIROG 

R; 

FILETYPE 

FORTRAN 

LISTING 

TEXT 

run t.es tp�og 
A= 
2.5 
-- --�2.500 6.25Ct 
R; 

print testprog listing 
R· -I 
punch testprog text 
R; 

MODJE 
A1 
A1 
A1 



@ 
tD 
s: 
() 0 
.p 

DISK Fl LIE MANAG EMENT 

e S DISK REOUI RED 

• UP TO !NINE SIMULTANEOUS USER DISKS 

• PREFORMATTED P HYSICAL BLOCKS 

• FIXED OR VARIABLE LOGICAL RECORl)S 

• SEOUEINTIAL OR DIREC-fACCESS 



l)ISK NAMING 

© I BM C o rp. 1974 
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Fl LE ALLOCATION 

• EA CH MII\JI-DISK IS FORMATTED 

CMS u·rl LITY. 

CONTF�OL INFORMATION ON CYL 0 

• CMS MAl r�TAI NS STATUS C�F EVERY BLOCK 

• ALLOCAT-ES NEW FILES TO UNUSED BLOCKS 

• DEALLOCATES BLOCKS WHEN Fl LE IS ERP\SED 

e BUI LOS A CHAIN LINK REFERENCE 
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CYL 20 
CYL 24 

DIRECTORY ON DISK 

I I 
I 

I 

' 
' 

' 
' 

' 
' 

©IBM Corp. 1974 

- ___. 

I MASTER FILE DIRECTORY \ 
r--------.-� � Fsra , 

c: I PROG p��==� 
�___/ ___ � [BLocK; I BL�CK 2 J-- � 

�·-----
,_] 
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Fl LE 1\IAMI NG 

' 

• EACH Fl LE HASP\ THREE-COMPONENT NAME 

• Fl LENAME 

• Fl LETYPE 

• Fl LEMODE 

IDENTI FIES FILE 

IMPLIES 

• SAME RECORD CHARACTERIS'TIC�3 

• SAME USAGE 

SPECI Fl ES 

• FILE DIRECTORY 

• MODE O F  ACCESS 

© I BM Corp. 1974 



TWO LEVELS OF SHARING 

• CP Ll  NK BY [)ISK 

READ/ONLY 
READ/WRITE 

• CMS ACCESS BY F l  LE 
t. 

PRIVATE 
\ - . 

READ/WRITE 

READ/ERASE 



CMS EDITOR 

e CREATE FILES FROM TERNliNAL 

FIXED OR VARIABLE LENGTH RECORDS 
�.. ; ! - �, ' j / y """'!\ •• � .. -·;: 

MAXIMUM RECORD,SIZE OF 160 
OPTI10NAL LINE NUMBEF� PROMPTING 

• SELECl- FILE CHARA-CTERISTICS 

AUTC)MATIC BASED ON Fl LETYPE 

MAY BE SPECIFIED BY USER 

• UPDATE FILES FROM TERMINAL 

UPDATE BY CONTEXT OR LINE NUMBER 

ADD, DELETE OR INSERT LINES 

DISPLAY ALL OR PART OF A FILE 

EXTRACT AND COMBINE Fl LES 

• SUPPORl- FOR 3270 

FULL SCREEN DISPLAY OPTION 
SCROLL CAPAS I LITY 
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C REATE AND MO DIFY 

DISK Fl LES 

EDIT 

COPYFI LE 

UPDATE 

MOVEFI LE 

SORT 
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@ 
a; 
3: 
(") 0 
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co "'-l 
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CO�JT ROL DISK Fl LES 

Ll ST FI LE - ' 

TYPE 

ERASE 

RENAME 

COMPARE 

DISK 
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1-APE SUPPORT 

• UP TO FC)UR TAPES USED BY COMMAND�; 

• USER SPIECIFIED MODE A[\10 RECORDINC:i 

e NO MUL-riVOLUME SUPPC1RT 

• NO LASE: L SUPPORT 



PROGRAM WF�ITING 

• MULTIPLE PROGRAMMING LANGUAGES 

• MACRO LIBRARIES 

-, 

PROGRAM LOIADI NG 

• TEXT LIBRARIES 

e LOADER SATISFIES UNRESOLVED REFERENCES 
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I NTE RJ�CTI VE EXECUTION 

e READ AND WRITE TERM!NAL 

VI�� CONSOLE 1/0 

o USE Li\NGUAGE FACILITIES 

COBOL INTERACTIVE [)EBUG 

FOR:TRAN I NTERACTIV'E DEBUG 

PL/1 CHECKOUT COMPILER 

• SUSPEND PROGRAM EXECUTION 

VIP\ ATTENTION KEY 

EN-rER CP CONSOLE FlJ.NCTIONS 

RESUME EXECUTION 

· - • STOP PROGRAM EXECUTION OR OUTPUT 

·VII\ ATTENTION KEY 

CMS IMMEDIATE COMI\I1ANDS 

• TRACE PROGRAM EXECUTION 

CP liRACE 

CMSSVCTRACE 

• CMS DEB.UG ENVI RONMEf\IT 

MAC:HINE ADDRESS LEVEL 



COMMAN[) LANGUAGE EXTENSIONS 

• MODI F'+r' CMS COMMAND NAMES 

STANDA R D  ABB REVIATIONS 

USE R SYNONYMS 

• EXEC PF�OCESSO R 
. -

CATALOGED COMMAND P ROCEDU RES 

I N\/OKED Ll KE A CMS COMMAND 

P R ()FI LE EXEC 

• ADD NE\N COMMANDS 

ANY Fl LE WITH Fl LET'YPE MODULE 

• R EPLACE EXISTING COMMANDS 

Wll-H EXEC Fl LE 

Wll-H MODULE Fl LE 



USER DISK 

FTNDE F  EXEC 

EXEC EXAMPLE 

, , GLOBAL TXTLI B F=o RTR)\N 
Fl LEDEF 05 TERMINAL 
FILEDEF 06 T'ERMINAL 

INVC)KED FROM TERMINAL: 
FTNDEF 

©IBM Corp. 1974 



EXEC EXAMPLE 

..,.... 
--- CP SPCJOL OOD TO &1 

,. ,- -"  PUNCH &2 &3 &4 

CP rv1SG &1 FILE IS &2 &3 &4 

CP SPCJOL OOD OFF 

',&EXIT 

INVOKED FROM TERMINAL: 

SEND USER2 PROGA COBOL A1 

COMMAND EXECUTION: 

CP SPOOL OOD TO USER2 

PUNCH PROGA COBOL A 1 

CP MSG USER2 FILE IS PROGA C(JBOL A1 

CP SPOOL OOD OFF 



CMS IBATCH FACILITY 

o VIRTUAL MAC: H INE DEDICATED TO BATCH MODE: 

• CONTINUOUSL'Y RUNNING BA'TC H MACH INE 

• INPUT FROM: 

- ANOTHER \/IRTUAL MAC H INE 

- REAL CARD READER 

• ACCEPTS IN _A.N INPUT JOB: 

- ANY USER PROGRAM WRIT'TEN IN A 

LANGUAGE SUPPORTED BY CMS 

- MOST CP Ar\J D CMS COM MAN OS 

• USEFUL FOR: 

- NON-CI\�S USER WITH BATCH REOUI REMEN T 

- CMS USER VVITH COMPUTE-BOUND JOBS 
©IBM Corp. 1974 
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• CPlJ MANAGEMENT 

• STC)RAGE MANAGEMENT 

• 1/0 MANAGEMENT 



HARDWARE INTERRUPT 

VIRTUAL STORAGE FOR USER1 

PSW 

� ·, 

NEW SV� PSW

\ � �,( CP -- svc 
�� I OLD svc PSW I HOUTINE 

REAL STORAGE I' 

I NEW svc PSW J 

USER1 VMBLOK 

VI RTUt\L 
PROBLEM 
STATE 

" 
,_ --

I 

©IBM Corp. 1974 

VI RTUA1-
MACHINE 
svc 
ROUTINE 

svc 
,/' 



I NEW svc PSW I 
'--� 

O L D S V C  PSW 

REAL STORAGE 

CP SIMULATION 

CP 

svc 

RO UT I NE 

VIRTUAL MACHINE STORAGE F�JR USER1 

svc I O L D svc PSW I 
RO UT I NE 

- - -
----

·
-

... -
�-

-- - -
- - - - -

-
-

· · · · --
----

---... 

...... -. \ I \ � - . ' 
I -� r--� 

-. � • 
••. i; • ··, _.- _; -•• - _-_ ••· --',, ' ' '! ; -;_ • 

U SER1 V MB L C)K 

V I RT UA L 

S UPER V I SOF� 

STATE 

©IBM Corp. 1974 

�. 



< 
P'> 
w 

VIRTUAL MACHINE ASSIST FEATURE 

• RELIEVES C:P OF PROCESSIN G OVERHEAD FOR 

- SE LECTE [) PRIVILEGED I I'JSTR UCTI ON S 

- SVC -INTERRUPTS 

- VIRTUAL MACHIN E PAGE FAULTS 

• IMPROVED f)ERFORMANCE FOR 

- VM/370 

- VIRTUAL STORft,GE SYSTEMS RUNNIN Ci 

UN DER VM/370 

©IBM Corp. 1974 



TIMERS SIMULATED FOR 
VIRTUAL MACHINES 

..• 

BC: MODE VIRTUAL MACHINES 

INTERVAL Tll\t1ER 
. ·- . . . 

TOO CLOCK: . · · 
. ·, 

EC: MODE VIRTUAL MACHINES 

INTERVAL TIIV�IER 

CPU TIMER 

TOO CLOCK 

CLOCK COMPARATOR 
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CFJU MANAGEMENT 

• SCH E DU l_E R 

• 

• 

SELECTS COMPETING SUBSET 

COIV1PETING FOR 

CPU TIME 
'r - .:> -

·REA�L STORAGE 

:lO 

• DJSP.ATCr�ER 

• SELI=CT FROM .COMPETING $UBSET 

TIME: SLICE 
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-rYPES OF USERS 

• INTERACTI\/E 

• 

- -

• UTILIZES TERM,INAL ( 1/0 
• AT FR(=-Ou EN-1- -=,A:No'; RE.G\J:LA Ff,.i N ·rER'IALs 
• LOW RESOURCE USER 

-� . - •. -� 

NON-I NTE RP\CTiVE 

• HIGH ·c:bMPLiTE; L)��i'E R �,N D/0 R 
• INFREClUENT TERMINAL USER 
• HIGH R'ESOURCE USER· , 

INTERACTIVE MACHINES REt:EIVE 

PREFEI�ENTIAL TREAT�/JENT 
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SCHEDULER 

• MAINTAINS ELIGIBLE L.IST 

• IN SCHE:DULING PRIORITY SEQUENCE: 

• PROMOTES A ·usER TO DISPATCH ABL_E 

WH EN Hil S STO.RAGE REQUIREMENTS 

WILL NOT OVERLOAD THE SYSTEM 

• SERVICES ALL INTERACTIVE USE:RS 

FIRST 
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SCHEDULING PRIORITY 

• USER FACTORS 

• USER PRIOR ITY 

• PFiOJECTED WORKING SET 

• SVS:rEM FACTORS 

• PJ�GING BIAS 

• U:3ER B IAS -

• lf\ITERACT IVE BIAS 

• TIME: FACTORS 

• TIME STAMP BASE 

• PF� IOR ITY DELAY FACTOR 
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DISPATCHER 

• MAif\JTAINS DISPATC H LIST 

• IN CHSPATCH ING PRIORITY SEOUE:NCE 

- Rt\TIO OF CPU TIME TO WAiT TIME 

- •  ,ALLC)CATES A MAXIMUM TIME SL_ICE 

- BASED ON TYPE OF USER � r ' . .. - - � • ; •. 
• 

• - -
• 

' .  • •  - . 

·e: .-ALL;C>CATES
-
- A. MAXI

-
MUM OUANTUIM OF 

CPU TIME 

- BA��ED ON PAST ACTIVITY 
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OVERVIEW O F  SCHEDULER/DISPATCHER 

'� 

- - . -. ' 

USERS WAITING 

FOR 

TERMINAL 10 
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-

_.,.., 
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-

DISPATCH LIST 

DISPATCH.ABLE-: 
_, 

; 

-

-

USERS,� 

-� - -

-

�� · -

_ ,  

/ 

... 

- -� 

-

"-;. ... --

/ 
;-

; ! \ ; : 

- -
-

.. __ ,\ -. 

- �- - -

INTERACTIVE 

USERS 

� - - - - --

NON-

lf'\JTERACTIVE 

USERS 

ELIGIBLE LIST 

; 
-
; -·· 

-, j - � ; 
_, 

! 
i ) 
! 

-
-

-· 

- NON-
- -
-

DISPA-rCHABLit 
- � � -- ---.·.-:----·--;. ·_ ·-- _ ·-- . :- J 

·, < USERS 
', 

' 

. 

-
-

-.:. 



FAVrORED EXECUTION 

• BASIC 

V IRTUAL MACH INE DOES NOT WAIT IN 
EL IGIBLE L IST 

• PERCENTACiE 

D ISPATCHE I� ATTEMPTS TC) GIVE Of\JE 
VIRTUAL l'v1ACHINE A SPECIFIED PERCEI\JTAGE 
OF CPU T IME 

© I BM C orp. 1974 



CP 

r-- - , 

; PAGEABLE : 
I CP I 
I I 
L ____ ...J 

I F 
I R I 
I E 

I E 

USf:R1 

VI F:TUAL 

STC)RAGE 

DYNAMIC 

PAGING 

AREA 

USER2 

VIRT.UAL 

STOF�AGE 

©IBM Corp. 1974 

I 
I F 
I R. I 
I E 

I E 

I 

USEfi3 

VI Rl-UAL 

STOF�AGE 
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VIRTUAL MJ�CHINE STORAGE ADDRESS;Es 

DYNAMIC ADC)RESS TRANSLAl-ION INTERPRETS 

THE EFFECTI\IE ADDRESS AS: 

I SEGMENT I PAGE PAGE DISPLACEMEN� 



DYNAMIC ADDRESS TRJ\NSLATION 

L 4, VALUE 
� (24 BIT ADDRESS) 

'-----·�r-----�----,.--

SEG TABLE 

©IBM Corp. 1974 

• 
• 
• 

("VALUE") 
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DEMAND PAGING 

VIRTUAL MACHINE STORAGE 

PROBLEM 

PROGRAM 

PAGES 

OPERATING 

SYSTEM 

NUCLEUS 

PAGES 

REAL MACHINE STORAGE 

PAGEABLE 

STORAGE 

VM/370 

FIXED AREA 

�� \ 
VA.LUE OS F. 

� L 4, VALUE 
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-p 
u; '-oJ 
A 
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VIRTUA L MACHINE STORAGE 

PROB LEM 

PROGRAM 

PAGES 

OPERATING 

SYSTEM 

NUCLEUS 

PAGES 

DEMANL--f>AGING 

REA L MACHINE STOHAGE 

PAGEABLE 

STORAGE 

VM/370 

FIXED AREA 

·� 
. � - ·1\ . . l_ . 

V.L� LUE DS F 

- L 4, VA LUE 

L_ __ L_ __ � __ _L __ �---�--� 



REAL STORAGE 

v 
M 

I 
3 
7 

- o  -
F ; 
I 

X 

E 

D 

A 

R 

E 

A 

p s 
A T 
G 0 
E R 

A A 

B G 

L E 

E 

I 
I 

VMBLOK 

-- --

--
! 

Q_ 

. · · -

STORAGE MANAGEMENT 

CR1 

I I 
) 

SEG TABLE / � = 

• ( 
• 
• --

.... _ _  -· -

' 

EXTERNAL PAGING DEVICE 

� 

PAGE TABLE -
- --.... --
• 
• 
• 

\ 
) 

SWAP TABLE 

-------

--
- � -

� 
� 

• 

• -
• -

( � 

1\. 
""· 

\ 
I 

-
CORE TA.BLE 

:� � 
j 

--

• 

• 

-......_._ 

- --
-· -· ---
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VIRTUAL MACHINE IPL 

PAC)EABLE STORAGE 

Vf R"fUAL IPL DE'/ ICE 
-----. 

....._____ ---
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VIRTUAL STORAGE A 

REAL MAIN STORJ\GE 

� 
----� 

VIRTUAL STORAGE B 

0 �AGING STORAGE 
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PAGE FRAME LISTS 

• USER LIST 

- ALLOCATED TO USERS CURRENTLY 
' 

COMPE-rl NG . FOR SYSTEM RESOU RCE:S 

• FLUSH LIST-
-.J '  • ...: ••• - i 

-· )\LLbC)�TED- ·TO i USERS DROPPED FfiOM 

DfSPATCH LIST 

• FREE LIST 

- A VAl Lt\BLE FOR ALLC)CATION 



PAGE FRAME MOVEMENT 

• USERLI�)T TO FLUSH L IST. 

AT TIME SL ICE END 

• FLUSH LIST TO FREE LIST 

T 0 R E: P LEN I S H F R E E L I ST M I N I MUM 

• USERL IS�T TO FREE L IST 

AT RE-IPL 

AT L<JGOFF 

VIA C>IAGNOSE 

TO REPLENISH FREELISl- M INIMUM! 



• 

• 

• 

• 

EXTERNAL SF•ACE ALLOCATION 

COMM ON POOL OF SPACE FOR PAGING AND S POOLING 

VARIABLE S PA<:E REQUIREMENTS 

DEMAND ALLOC;ATION BY CYLII\JDER 

PREFERRED PAGING DEVICES 
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EXTERNAL SLOT SELECTION 

• 
• 
• 

LJPWARD MIGRATION 

()PTIMIZE SEEK TIME 

[)YNAMIC RELEASE 



PERFORMANCE OPTIONS 

FOR STORAGE MANAGEMENT 

tt l.OCKED PAGES 
- F�ESERVED PAGE FRAME:S 

tt \fl RTUAL = REAL 



@ -
OJ 
� 
(") 0 
� 
co ......, 
� 0 

VIRTUAL MACHINE 
STORAGE 

LOCKED PAGES 

REAL M.L\11\J 
STORAGE 



VI R T UA L  MACHI N E 

STO R A G E  m k --------�--� 

0 ___ _.__ _ __._ _ ____. 

RESERVE D PAGE FRAMES 

PAGING 

[] 0 0 .  
[J 0 
[J D  

0 
0 
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UAL = R E AL VIRT 

A L  M AC H II N E  V I R T U  
STO R A G E 

R E A L  M i\ I N 
STO R A G E 
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V I R T U A L  M ��C H I N E  1 /0 O P E R AT I O N S .  
- ··- · . - . .  - . - - - - ·  .. 

• 1 /0 OPE R f.\J I O N S  I N I T II AT E D B Y  V I R.�U A L  M ACH I N E: 
_:_. -

' I 
� - ·=· ; \ I ' 

• 1 /0 E R R O R
. 
R E COV E

.
R '{ CO N T R O L L E D_ B-Y-V I R T U A L_ M AC H I N E  

· .. • 1 . - - - --, i \ 
-

• 1 10 E R R O RS R E c6R o E o B Y  �M73io - - ; 
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1 /0 

V I R T UA L DE V I CE 

EXP ECT E D  1 /0 SE OIJ E NC E 

V I RTUA L M l\ C H I N E STO R �, G E  

C C Ws 

S I O  
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R EA L  D E V I C E  

1 /0 S E QU E N C E  

I N T E R R U PT R E F L ECTI O N  

\ / 1  n ""T"' I  I /\  I 1\ lt  1\ ,.... . 1 1 --. 1 r- ......., __ ........,. ,......, .... - -

V I  n I U f-\  L IVI f-\ lAi  1 1\J t: � l U K A LJ  t 

...,r - I  
I 

� I 
I 

I 

( 0)  . � 

1 
I 

I 

IT 
R E F L E CT 

R E A L  M A C H I N E  STO R A G E 

( V M/370)  
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C CWs 

( S V C )  

V . 6 . 3 0  



LJ 
R E A L  D E V I C E  

t /0 S E QU E NC E  

i N T ERRU PT R E F L E C TIO N 

PRO BLE M  STATE E X ECUTI O N  

V i R T U A L ivi AC H i N E  STO R A G E 

..- - 1  
I 

I 

I 
I 

I 

I .R E F L E CT ' . 
:. ! 

CCWs' 

R EA L  M AC H I N E  STO R AG E  

( V M/370)  
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CCW TRANSLAT ION 

V I  R TUA L\M A C H  I N  E :  I See k cy l 5 t rack 2 

Sea rch record  3 

�--� T I C  '-----------' 

R D X ' 8 0 0 0 '  X ' 2000'  

D I R ECTO R Y  D ESC R I PT I O N : 

I M D I S K  1 9 1 2 3 1 4  0 5 0  0 1 0  C M SV L 1 1  
A CT U A L  E X E C U T I O N : ·  

S IO X '290'  

I See k cy l 5 5  t rack 2 

,--,. ... _., Sea rch reco rd 3 

-----�1"'--T..:.....;..I-=-C ----� 
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X ' 2 0000'  X I 1 000'  

X ' 1 6000 ; X '1 000'  I 

V.6 .32  
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P E R F O R MAN C E CO N S I D E R AT I O N S FO R 1 /0 M A N AG E M E N T 

• D I A G N OS E  I N T E R F .t\C E 

U S E D  B Y  C M S  

C P  P E R F O R M S T H E E R R O R  R E C OV E R Y 

V I R TU A L M A C �H I N E  WA I TS U N T I L 1 /0 I S  CO IV1 P L E 1" E  

• V I R T U A L  E Q U A LS I� E A L 

BY PASS E S  B U F F E R  STO R AG E  T R AN S L AT I O N  

B Y PASS E S  B U F F E R PAG E - I N S  

• V I R T U A L  M A C H I N E  C H A N N E L  M O D E  

B YT E  M U LT I P L E X O R 

B LO C K  M U LT I P L E X O R 

S E L ECTO R 



V M I 3 7 0 

R E S T R I C T I 0 N S 



VM/370  REST R I CT I ONS 

DYNAM I CALLY MOD I F I ED CHANNEL  PROG RAMS 

M I N I -D I SK RESTR I CT I ONS 

MVT I SAM 

I BCDASD I 

T I M I NG D EPENDENC I ES  

CPU MODEL  D EPENDEN C I ES 

LOGOUT AREA 

CPU  I D  

CHANNEL  I D  

N O  OTHER  CPU  S I MU LAT I ON 



VM/370 RESTR I CT I ONS ( CONT I N U ED )  

VM CHARACTE R I ST I CS 

V=R I /0 

OS BTAM , OS QTAM , DOS RTAM , OS TCAM , OS/VS 
( 

TCAM 
� . .  

NUMBE R  OF PAGES FOR I /0 < tv�� - VSE:t-. PAt.�s � 

N O  READ D I RECT , W R I TE D I RECT , ·  

PSEUDO-T I MER  DOESN ' T  RETURN I NTE RRU PT F ROM S I D  

VM I PL W I TH NO CLEAR . 

DATA T RANSFE R ,  MAX I MU�1 2032 BYTES � \],..q; �to\..tt 

N O  MORE THAN 73 V I RTUAL D EV I CES 
(�POO\...) 

��"f E>"'"�S\C.�L '> S V �E:. l\ A e.�t\L l>S V lC..E ) 
\J,e.w� v E."\c...es �€. � hV\4V l-�Te,i) &y VM . 



VM/370 RESTR I CT I ONS ( CONT I NUED )  

I I  

CMS RESTR I CT I ONS 

MAX I MUM 246  CYL I NDERS ON A 3330  � JN1,,., , 1)1Sl'-

NO D ED I CATED U N I T  RECO RD EQU I PMENT 

EXECU T I NG OS P ROG RAM BY S I MU LAT I O N ; '· · 
. ' 

NO  EXECUT I ON OF DOS OBJECT PROG RAMS 

DOES N OT CREATE , READ , WR I TE DOS DATA SETS 

DOES NOT CREATE , WR I TE OS DATA SETS 

CMS U NDER  VM/370 



0 I=" D 1: () D M 1\ 1\1 r c 1 L.. 1 \  I U 1 \  1 ' 1  M 1 '1  \.., C 

T 0 0 L S 



VM/370 PE RFO RMANCE TOO LS 

\ l �ll / 7 1 f"\  �/1 1 1\ f" l l n i i\ 11 1 1\ I T  1 1\ I" T I T "T"\ l  
V l' l/ ) /  U l ' lti-\� U K tl'l t l� I IHL.. l L l  I Y 

LOAD I ND I CATO RS 

V�1/MON I TOR 

VM/STAT I ST I CS G ENERAT I NG  PACKAGE 



LOAD I ND I CATO RS 

FOR OPERATORS AND SYSTEMS STAFF 

I ND I CATE 

FOR USE RS 

I ND I CATE 

LOAD 

USER  

QUEUES 

I /0 

PAG I NG 

. LOAD 
USER 

* 

USER I D  

HA l T  

. ALL 

* 

ACNT COMMAND RESETS ALL LOAD ACCUMU LATORS . 



LOAD I ND I CATORS 

USERS I N  QU EUE 1 

USERS I N  QUEUE  2 
USE PERCENTAGE OF REA L  STORAGE 

S C HEDU LER CONTENT I ON RAT I O  

USER - - N UMBE R USER ' S  PAG ES RES I D ENT . 

USER ' S  WORK I NG SET S I ZE 

PAG E READS 

PAG E VJR I TES 

V I RTUAL PAG ES ON D I S K  PAG I NG SPACE 

V I RTUAL PAGES O N  D RUM PAG I NG SPACE 

TOTAL V I RTUAL T I ME 

TOTAL V I RTUAL AND S I MU LAT I ON T I ME 

NON-SPOOLED I /0 REQU ESTS 

V I RTUAL CARD S  READ 

V I RTUAL CARDS P R I NTED 

V I RTUAL CARDS PUN CHED 



FO R OPERATO RS O N LY 

QUEUES --

I /0 - -

PAG I NG HA l T  - -

PAG I NG ALL - -

LOAD I ND I CATO RS 

�="L I G I B L�=" n o  nuEU�=" I T �T� n r r i i D T I="n L L U I \  �! L L .L V I V U v v U I .L L .!J  

( El I  E2 I Ql I 02 ) 

STATUS I ND I CATORS 

( RU I PG I I 0 I EX � PS ) \ 

N UMBE R  OF PAGES RES I DENT I N  REAL 

STORAGE ( H EXAD EC I MAL)  . 

WORK I NG SET I N  PAG ES ( HEXAD EC I MAL)  

USERS I N  I /0 WA I T  

ADD RESS O F  REAL  DEV I CE 

USER  I DS I N  PAG E WA I T  

NUMBE R OF PAGE FRAMES ON D RUM AND 

D I S K 

PAGE RES I DENCY DATA FOR ALL USERS 



�iON I TO R 

D I SP LAY l i  

ENAB LE 

I NTERVAL 

START 

P ERFO Rr� 

DEC'P (HdC' C 1 \  v U l hJ L  

SCHED U LE 

USE R 

I NSTS I M  

DAS TAP 

SEEKS 

SYSP ROF 

N N N N N  

CPTRACE 

TAPE · 

SEC  

ru N 

RADD R r�ODE 



VM/MO N I TO R  

RECORD FOLLOW I NG EVENTS 

EXTERNAL I NTERRU PTS 

SVC I NTERRU PTS 

P ROG RAM I NTERRUPTS 

MACH I NE CHECK I NTERRU PTS 

I /0 I NTERRU PTS 

F REE STORAGE REQU ESTS 

RELEASE OF FREE STO RAGE 

ENTRY I NTO SCHED U LER  

QUEUE  D ROP  

RUN USER REQUESTS 

START I /0 

U NSTACK I /0 I NTERRU PTS 

STO R I NG A V I RTUAL CSW 

TEXT I /0 

HALT D EV I CE 

U NSTACK I OB LOK O R  TRQB LOK 

N CP BTU 



r�ON I TOR 

D I SPLAY 

ENAB LE 

T �IT!=" R\/ {j I .L I 1 1 L. I \ Y I H  ... 

START 

STOP 

MON I TO R  COMMAND 

PERFORM 

RESPONSE 

SCHEDU LE 

USER 

I NSTS I M  

DASTAP 

S EEKS 

SYSPROF 

CPTRACE 

TAPE  

CPTRACE 

TAPE 

SEC 

�H N 

RAD D R  MODE 800 
MODE 1600 
f�ODE 6250 



VM/STAT I ST I CS GENERAT I NG PAC KAGE 

n r n 1 1 r T  r rH\ J  n r  n 1\ T 1\ r n n M \ I IIII J 7 "7 n  1\ll r n ("\ l lr"' r- 1\ ll r a. t -r  r n ,... T '  T -r\ 1 
f\cuu � 1 1 u1� u r  Uti t li  r t\UI' I  v r11 J l  u l ' ! tf\� U Ktl' ltl� 1 1 HL 1 L 1 I Y • 

S UMMAR I ZAT I ON TECH N I QU ES . 

FORMAT AND PR I NT T RACE DATA . 



VM/SGP 

P Rn� R fl M  � � N � O A Tn D  I 1 \ V V I \nl I U L... I � L- 1 \n I V I \  

USES P L/1 LANGUAGE 

STAT I ST I CAL  ANALYS I S  

VAR I ANCES 

STANDARD D EV I AT I ONS 

D I ST R I BUT I ONS 

/\ f" f" l l l\11 1 1 1  /\ T T \ / 1 I I T f' T f"\ n \ 1  1-\ L. L.UI'IU Lii 1 1  V t  H l � I U K Y 

HARDWARE UT I L I ZAT I ON 

SOFTWARE PERFORMAN CE 

USER  LOAD 



COM P I L E R  

L I B R A R Y 

P L/ 1 

R E S I D E N T  

L I B R A R Y 

�-----
Y

_
E
_
S ____ ���� 

R E DU CT I O N 

P R O G R AM I N  

P L/ 1  

SOU R C E  

P L/ 1  

C OM P I L E R  

DATA 

R E DU CT I O N 

O B J E C T  

P R O G R AM 

C M S  

L OA D E R  

P R O G R AM 

E X E C U T I O N  

I 

V M /3 7 0  

U T I L I Z ATI O N  

R E P O R TS 

D E F I N I T I O N 

O F  V M  

M O N I TO R  

DATA I T E M S  ''------.....J. 

V M /S G P  

M AC R O  

L I B R A RY 

ThP f l n w  to nro d u cP rl a t .1  redu c t i o n  rroqr.qmc; f o r  the  V M /3 7 0  Measurement  F i! c i l i t y 1 1 s i ng V M /S G P .  



VM/SGP 

� T M D I  J:' 1/J:'Vhlfl On I I � 1\ f: J:'  v .L J I I L.. L.. 1 \ L.. I fl V I \J.J  u v n u L.. 

P ERCENT_CPU 

PAG I NG_RATE 

U SE RS_LOGGED 

�1EAN 

M I N  

MAX 

TOTAL 

REQU I RE < CLASS_N UMBE R  = 4 ,  & CODE_N UMBE R  = 0 )  £ 

< USER I D  = ' ABC ' )  & 

( I 10 I 0 0 I 0 0 I < = T I �1E < = I 12 I 00 I 00 I ) ; 



I N T E G R I T Y 



VM/370 I NTEG R I TY 

r r r i i T r l l /\ n /\ r T r n l l f"\ r n  T n  C l � n i - L M H �HL i t K U � t K  l U  

E I G HT-CHARACTER PASSWO RD 

M I N I -D I S K PASSWO RD 

STORE AND FETC H P ROTECT I ON 

CP COMMAND P R I V I LEGE C LASS 



OS/360 AND VM/370 

SECU R I TY/ I NTEG R I TY COMPAR I SO N  

OS/360 

S I N G LE ADDRESS SPACE 

ADD RESS SPACE PART I T I ON ED 

P ROTECTED BY STORAGE KEYS 

USE RS ACCESS THE I R OWN REG I ON 
. , ·  

CONTROL B LOCKS MANAGE USES AND RESOU RCES 

MANY SVR CONTRO L B LOCKS I N  USE R  REG I ONS  

MANY PORT I ONS OF OS EXECUTED · I N  USER  REG I ONS 



OS/360 AND VM/370 

SECU R I TY/ I NTEG R I TY COMPAR I SON  < CONT I N UED ) 

VM/370 

CP CONTRO LS THE REA L  RESOU RCES 

CMS I S  ONE-USER  OPERAT I NG SYSTEM 
\ 

CP CREATES V I RTUAL MEMORY FOR EAC H  US ER  

V I RTUAL MEMORY CODE NOT I NTERFERED BY  CP  

N O  COMMON CP  AND USER  AC CESS METHOD 

I /0 OF  VM MAPPED I NTO REA L 1 /0 SUBSYSTEM 

M I N I -D I SK MAPPED I NTO REA L D I S K  PACK 
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