








































































































































































































































• Put word to be stored into in ADDRESS 
switches 24-27. 

• Set STORAGE SELECT to LOCAL. 

• Put data in the DATA switches. 

• Hit STORE. 

STOPPING ON ADDRESS COMPARE 

Do not perform the following steps while a 
program is executing. 
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• Put address to be stopped on in the 
ADDRESS switches. 

• Set IAR switch to STep. 

• The instruction pointed to by the 
address keys will be executed and the 
next address in the program will be 
displayed in the IAR. 

• If the instruction pointed to by the 
address keys is a branch instruction 
and the branch is taken, the address of 
the branch instruction will be dis­
played in the IAR. 
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Figure 18. Model 50 System Control Panel 
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MODEL 65 TECHNIQUES 

DISPLAYING THE CURRENT PSW 

Storage displaying, including displaying 
the current PSW, is done eight bytes (two 
separate words) at a time on the Model 65 
(Figure 19). 

• Hit STOP. 

• Look at roller 4 position 1 for the 
left half of the current PSW. 

• Look at the D register (roller posi­
tion 2) for the instruction address. 

ALTERING THE CURRENT PSW 

• Put new PSW doubleword in the data 
keys. 

• Store the data at location zero. 

• Hit PSW RES~ART. 

DISPLAYING MAIN STORAGE 

• Hit STOP. 

• Set the STORAGE SELECT lever switch to 
the middle ~osition -- main storage. 

• Set the address switches to the address 
to be displayed. 

• Hit DISPLAY. The data will be in the 
ST register (roller 1 position 3 and 
roller 2 position 3) and the AB regis­
ter (roller 3 position 3 and roller 4 
posi tion 3) • 

CLEARING MAIN S~ORAGE 

• Hit STOP. 

• Flip data keys up. 

• Flip down address keys 0, 21, 22. 

• Hit SYSTEM RESET. 

• Hit ROS TRANSFER. 

• Set STORAGE SELECT to LOCAL and then 
back to MAIN. 

• Hit SYSTEM RESET. 

ALTERING MAIN S~ORAGE 

To alter a doubleword: 

• Put address to be altered in the 
address keys. 
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• Set S~CRAGE SELECT to MAIN. 

• Put data in the 64 data keys. 

• Hit S~CRE. 

~o alter a byte do the same as arove rut: 

• Put into address keys 21-23 the ryte 
number of the data keys that a're to be 
stored. 

• Set STORAGE SELECT to MAIN BY~E. 

• Hit ST'CRE. 

DISPLAYING A GENERAL PURPOSE REGIS~ER (GPR) 

• Set STCRAGE 'SELECT to LOCAL. 

• Put GPR number in address keys 20-23. 

• Hit DISPLAY. The contents of the reg­
ister will re dis~layed in the T regis­
ter - ~osition 3 of roller 2. 

DISPLAYING A FLOATING POINT REGIS~ER (FPR) 

• Set STORAGE SELECT to LOCAL. 

• Flip down bit position 19 in the 
address keys. 

• Put FPR nurnrer in address keys 21-23. 

• Hit DISPLAY; the word pointed to ry the 
address keys is dis~layed in the T reg­
ister (roller 2, r:osi tion 3) • 

ALTERING REGISTERS 

Proceed as in displaying a register but: 

• Put in the bottom bank of data keys the 
data you wish to store. 

• Hit S~CRE. 

STepPING eN ADDRESS CO~PARE 

• Put the address to sto~ on in the 
address keys. 

• Flip down the ADDRESS COMPARE STOP 
switch. 

• Hit S~AR'I. 
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Figure 19. Model 65 System Control Panel 
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MODEL 75 TECHNIQUES 

DISPLAYING THE CURRENT PSW 

Storage displaying, including displaying 
the current PSW, is done eight bytes (one 
whole doubleword) at a time on the Model 75 
(Figure 20) • 

• Hit STOP. 

• Look at the PSW register indicator 
lights for the current psw. 

ALTERING THE CURRENT PSW 

• Put new PSW doubleword in the data 
keys. 

• Hit SET PSW. The whole PSW, including 
the instruction counter, will be set to 
that data. 

DISPLAYING MAIN STORAGE 

• Hit STOP. 

• Set the STORAGE SELECT switch to MAIN 
STORe 

• Set the ADDRESS switches to the address 
to be displayed. 

• Hit DISPLAY. The data will be in the J 
reg~ster. 

CLEARING MAIN STORAGE 

• Hit STOP. 

• Hit SYSTEM RESET. 

• Set general purpose register 0 to 
zeros. 

• Set PSW to zeros. 

• Set the data switches to 90 in first 
byte, 01 in second. 

• Flip down ENABLE STORAGE RIPPLE. 

• Flip up all other switches. 

• Hit LOAD A-B REGS. 

• Hit START. 

• Flip up ENABLE STORAGE RIPPLE. 

• Hit SYSTEM RESET. 
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ALTERING MAIN STORAGE 

• Hit STCP. 

• Set address switches to the location of 
the lowest byte of the doubleword to be 
altered. 

• Set STCRAGE SELECT to MAIN STCR. 

• Hit DISPLAY. Contents of doubleword 
will be displayed in J register. 

• Set new information in the apfropriate 
data switches. 

• Hit STCRE. 

• Repeat first four steps to check for 
accuracy. 

DISPLAYING A GENERAL PURPOSE REGISTER ~FR) 

• Set STCRAGE SELECT to GP REGS. 
• Put the register nUITber in the REGISTER 

SEIEC'I keys. 
• Hit DISPLAY. The 'left word of RBI REG 

will show the contents of the GPR. 'Ihe 
right word will show the contents of 
the next-higher-numbered register. 

DISPLAYING A FLOATING PCINT REGISTER (FPR) 

• Set STCRAGE SELECT to FLP REGS. 
• Put the register number in the REGISTER 

SELEC'I keys. 
• Hit DISPLAY. The FPR will be displayed 

in RBL REG. 

ALTERING REGISTERS 

To alter a GPR proceed as in displaying 
and: 

• Put data into the left half of the data 
keys. 

• Hit STCRE. 

To alter a FPR proceed as in displaying 
and: 

• Put data into the data keys. Put the 
characteristic in the 0 byte; when you 
display the FPR, the characteristic 
will be in its proper place. 

• Hit STCRE. 

STepPING CN ADDRESS COMPARE 

• Put address to be stopped on in the 
address keys. 

• Flip down the ADDRESS CC~PARE STCP 
switch. 

• Hit START. 
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Figure 20. Model 75 System Control Panel 
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PERMANENT MAIN STORAGE ASSIGNMENTS 

Hex 
Address 

0 

8 

10 

18 

Hex 
Address -W--

28 
30 
38 
40 
48 
4C 
50 
54 
58 
60 
68 
70 
78 
80 

Length 
8 bytes 

8 bytes 

8 bytes 

8 bytes 

Length 
8 bytes 
8 bytes 
8 bytes 
8 bytes 
8 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
8 bytes 
8 bytes 
8 bytes 
8 bytes 
8 bytes 
up to 
256 bytes 

Content 
Initial program loading 
PSW 
Initial program loading 
Ccw1 
Initial program loading 
CCW2 
External old PSW 

Content 
Supervisor call old PSW 
Program old PSW 
Machine check old PSW 
Input/output old PSW 
Channel status word 
Channel address word 
Unused 
Timer 
Unused 
External new PSW 
Supervisor call new PSW 
Program new PSW 
Machine check new PSW 
Input/out~ut new PSW 

Diagnostic scan-out area 

PROGRAM STATUS WORD 

The PSW contains information required 
for program execution. By storing the PSW, 
the control program can preserve the status 
of the CPU for later inspection. By load­
ing a new PSW or part of a PSW, the status 
of the CPU can be changed. 

The format of old and new PSWs is the 
same as that of the current PSW, shown 
under the heading "Displaying the Current 
PSW." 

The interruption code (bits 16-31) in 
the old PSWs indicates the source of the 
most recent interruption. 

External Old PSW -- Hex location 18 

Code 
-0001 
0002 
0004 
0008 
0010 
0020 
0040 
0080 

Interruption Source 
External Signal 1 
External Signal 6 
External Signal 5 
External Signal 4 
External Signal 3 
External Signal 2 
Interrupt Key 
'l'imer 

External interruptions from rrore than one 
source can occur at one time. An interrup­
tion code of 008A means, for exawple, that 
an interruption was requested by the ti~er 
and external sources 4 and 6. 
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Supervisor Call Old PSW -- Hex location 20 

Code 
OOxx 

Interruption Source 
SVC instruction in a program 

In the interruption code, xx is the I field 
of the SVC instruction that was given. 

Program Old PSW -- Hex location 28 

Code 
0001 
0002 
0003 
0004 
0005 
0006 
0001 
0008 
0009 
OOOA 
0008 
OOOC 
OOOD 
OOOE 
OOOF 

Interruption Source 
Op code incorrect 
Privileged operation 
Execute error 
Protection 
Addressing 
S~ecification 
Data 
Fixed point overflow 
Fixed point divide 
Deciroal overflew 
Decirral divide 
Exponent overflow 
Exponent underflow 
Significance 
Floating point divide 

~achine Check Old PSW -- Hex location 30 

Code 
0000 

Interruption Source 
CPU or channel error 

Input/OutEut Old PSW -- Hex location 38 

Code 
OOxx 
01xx 
02xx 
03xx 
04xx 
05xx 
06xx 

Interruption Source 
Multiplex channel 
Selector channel 1 
Selector channel 2 
Selector channel 3 
Selector channel 4 
Selector channel 5 
Selector channel 6 

In the interruption code, xx is the control 
unit and device address. 

CHA~NEL ADDRESS WORD 

ThE CAW specifies the storage ~rotection 
key and the address of the first channel 
cowrrand word associated with the START I/O 
instructicn. The CAW is found at hex loca­
tion 48. 

r-----T------T----------------------------, 
, KEY I 0000 IChannel Ccromand Word Addressl l _____ ~ ______ ~ ____________________________ J 

a 4 8 31 

CHANNEL CO~MAND WORD 

The CCW specifies the comIrand, the 
storage area to be used for I/O o~erations, 
and the action to be fcllowed when the 
operation is corrpleted. CCWs can be any-



where in main storage, and can exist singly 
or in a group called a chann£l program. 

r-----'-----T-------------------------------, 
I Command I Data Address I L _________ J. _______________________________ J 

o 8 31 

r-----T------T----------T------------------, 
IFlagsl 0000 I I Count I L _____ .l. ______ .l. __________ J. __________________ J 

32 37 40 48 63 

Bits 0-7 give the command code (m identi­
fies a modifier bit, while x indicates that 
the bit position is ignored) 

mmmm0100 
xxxx1000 
mmmml100 
mmmmmroOl 
mmromrrm10 
mmmmmm 11 

Sense command 
Transfer in channel command 
Read backward command 
Write coromand 
Read command 
Control coromand 

Bits 8-31 give the location of a byte in 
main storage. 

Bit 32 causes the address portion of the 
next ccw to be used. 

Bit 33 causes the corrmand code and data 
address in the next CCW to be used. 

Bit 34 causes a possible incorrect length 
indication to be suppressed. 

Bit 35 suppresses the transfer of data into 
main storage. 

Bit 36 causes a program-controlled inter­
ruption (PC I). 

Bits 37-39 contain zeros. 

Bits 40-47 are ignored. 

Bits 48-63 specify the number of bytes in 
the operation. 

CHANNEL STATUS WORD 

The CSW provides information about the 
termination of an input/output operation. 
The CSW is found at hex location 40. It 
can be made up or changed by input/output 
interruptions as well as by START I/O, TE$T 
I/O, and HALT I/O instructions. 

r-----T-----T----------------------------~l 

I Key I OOOOIChannel Command Address I L _____ J. _____ J. _______________ . ______________ J 

o 4 8 31 

r-----------T--------------T--------------, 
IUnit StatuslChannel StatuslCount I 
L ___________ .l. ______________ .l.-------------_J 
32 40 48 63 

Bits 0-3 contain the protection key used in 
the last operation. 

Bits 4-7 contain zeros. 

Bits 8-31 contain the address plus 8 of the 
last CCW used. 

Bits 32-39 contain the unit status ryte: 

Bit 32 
Bit 33 
Bit 34 
Bit 35 
Bit 36 
Bit 37 
Bit 38 
Bit 39 

attenticn 
status modifier 
control unit end 
busy 
channel end 
device end 
unit check 
unit exception 

Bits 40-47 contain the channel status byte: 

Bit 40 

Bit 41 
Bit 42 
Bit 43 
Bit 44 
Bit 45 
Bit 46 
Bit 47 

program-controlled 
interruption 
incorrect length 
prograrr check 
protection check 
channel data check 
channel centro I check 
interface control check 
chaining check 

Bits 48-63 contain the residual count of 
the last CCW used. 

CPERA'IING HIN'IS 

How to Handle Punched Cards 

• Avoid nicking of cards -- hold a card 
deck by its front and back rather than 
by its edges. 

• When removing cards from a stacker, 
ruffle them refore you place them into 
a card tray; be sure to tightly clarop 
the card compressor in the tray. 

How to Handle Tape Reels 

• Avoid dust or any other foreign sub­
stances on tape; touch a tape as little 
as possible; keep tapes in tape cases 
or in tape seals when the tapes are not 
in use. 

• Hold a tape reel always at its hub 
rather than by its rims. 

• Write en or post tape stickers (if 
required) before you paste them on t~pe 
reels. 

• Keep tape drive windows closed, except 
when mounting or derrounting tape reels. 

• When mounting a tape reel, keep the 
tape taut and be sure the load point 
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has well passed the read/write heads 
before you close the tape drive and hit 
LOAD REWIND. 

How to Handle Disk Packs 

• Avoid dust or any other foreign sub­
stances on the disk surfaces. 

• To label disk packs, use installation 
approved stickers on the recessed por­
tion of the hub or write your disk pack 
identification on the hub using a pen; 
do not use a lead pencil. 

• Never use an abrasive such as an 
eraser. 

• If stickers are used to label disk 
packs, write on or post stickers before 
you paste them on disk packs. 

• To store disk packs, be sure you (1) 
place them flat on a shelf, (2) place 
one disk pack beside the other (never 
one on another), and (3) keep them out 
of direct sunlight. 

• To mount a disk pack, (1) set the pack 
on the drive spindle, (2) turn the disk 
pack top cover (by its handle) clock­
wise until it stops, (3) lift the cover 
from the pack, and (4) close the cover 
of the drive. 

• To demount a disk pack, (1) turn the 
disk pack top cover counterclockwise 
until it locks in (at least two full 
turns) and (2) lift the pack off (vert­
ically until clear of drive) and firmly 
fasten the bottom cover to the disk 
pack. Close the disk drive if you 
donlt mount another disk pack. 

How to Handle Data Cells 

• Keep the two-piece protective cover 
closed at all times, except when you 
must open it to install the data cell 
or to return the data cell after this 
has been removed from the data cell 
drive. 

124 

• To store data cells, be sure you (1) 
keep them out of direct sunlight and 
(2) place them in your storage location 

one beside the other (never one on 
another) • 

• To install or remove a data cell, be 
sure to check the orerator panel for 

AC = on, 
Drive Op = on, 
Drive Ready = on, 
DC = on, and 
Drive Select = off 

before you open the entry door. 

• To label a data cell, use a sticker 
(preferably IBM P/N 2174086) on the 
front surface of the cell. Use a pen 
(never a lead pencil to write on, post, 

or otherwise alter a data cell label. 
You must never use an abrasive such as 
an eraser. 

1403 Printers 

• To insert new forms, you can, after 
having opened the print gate and the 
tractor covers, lift up the partially 
printed page and underlay the new 
forms. 

• To install a carriage control tape, be 
sure the numbers on the tape are on the 
outside and the locking knob is 
adjusted for no noticeable slack. 

• When a paper runaway occurs, hit CAR­
RIAGE STOP on the printer and check the 
carriage control tape. 

If the tape is worn, replace it by a 
new one. 

If the tape is in good condition, can­
cel the job via your console and report 
the reason for the cancelation to your 
prograromer. 



This section describes the general for­
mat of console messages written by IBM pro­
grams running under the System/360 Opera­
ting System. 

The exact formats and meanings of indi­
vidual messages are contained in the publi­
cation IBM System/360 Operating System: 
Messages and Codes. 

MESSAGE FORMAT 

A console message from an IBM program i$ 
up to 120 characters long apd has the fol­
lowing format: 

, P n xx xxxxxxx xx ••• xx 
I I 
I I 

L - - - - - - - - - - - -1 Message Number 

L - - - - - - - - - - - -I Data Management Identifier 

L __ - _________ ----/P<lrtition Number (n=OO-51) 

(MFT only) 

MESSAGE IDENTIFICATION (ID) 

A 2-character numeric field called the 
message ID appears to the left of, and is 
separated by one blank from, any message 
that requires a reply. Use this number 
with the REPLY command to enable the system 
to identify the reply. 

When the message does not require a 
reply, the message ID does not appear. 

The maximum number of IDs, not exceeding 
100, is set at the time the system is ' 
generated. The system assigns a unique ID 
to each reply-requesting message. 

After processing a REPLY, the ID may be 
reassigned to another message. If a jot 
ends before you can REPLY to a message, 
another message is written listing all the 
message IDs you should ignore. 
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IBM STANDARD MESSAGE CODE 

The IBM standard roessage code is a 
unique alphaweric code of at least six 
characters assigned to each message written 
ty IBM programs. The code identifies the 
program that is the source of the wessage. 

For exawple, codes starting with the 
following characters identify the ~rograrns 
listed: 

Code 
IBC-
lEA 
IEB 
IEC 
lEE 
IEF 
lEG 
IEH 
lEI 
IEJ 
IEK 
IEM 
IEP 
IEQ 
IER 
IES 
IE~ 

lEU 
lEW 
lEX 
lEY 
IFB 

IFC 
IFD 
IGF 
IHB 
IHC 
IHE 
IHG 
IHI 
IHJ 
IHK 
IKA 

Program 
Independent Utilities 
Supervisor and NIP 
Utilities 
Data fo.'lanagement 
Master Scheduler 
Jot Scheduler 
TES~RAN 

System and Support Utilities 
System Generator 
FOR~RAN Compiler (E) 
FOR~RAN Compiler ~) 
PL/I Compiler (F) 
COBOL Compiler (E) 
COBOL Coropiler (F) 
Sort/Merge 
Re~ort Progran Generator 
Asserobler (E) 
Assewbler (F) 
Linkage Editor 
ALGOL Con'piler 
FORTRAN (G) 
System Environment Recording: SERO, 
SER1, OBR, SDR 
Environroent Recording Edit and Print 
Online Test Executive 
Machine Check Handler (MeH) 
Supervisor and Data Manageroent 
Library Subroutines (FORTRAN) 
Library Subroutines (PL/I) 
Update Analysis 
Library Subroutines (ALGOL) 
Sort Checkpoint/Restart 
Rerrote Job Entry (RJE) 
2250 JQt Control 
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Data Management Messages 

Characters 4, 5, and 6 of the 6-
character IBM standard message code are 
further defined for data management as 
follows: 
Pn 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

xx xxxxxxx xx ... xx 
I I I 
: I L----------iMessage Text 
I I 

I L - - ------ ----1 Action Indicator 

I 
L _____ --------iIBM Standard Message Code 

L __ -- ---- ------~Message Identification (lD) 

L_ ----___________ -1 Partition Number (n=OO-51) 

(MFT only) 

The data management identifier is used to 
relate the message text to a specific data 
management function. The values the iden­
tifier can have, and their associated fUnc­
tions are: 

o End of Volume 
1 Open 
2 Close 
3 Data Set Security 
6 Direct Access Device 

Space Management (DADSM) 
7 Tape Label Creation 

Sort/Merge Messages 

Messages beginning with IER (Sort/Merge 
messages) are not written to the console 
unless such action was explicitly requested 
at system generation time. 

These messages are for information only 
and require no operator response. They are 
documented in the publication IBM System/ 
360 Operating System: Sort/Merge, Form 
C28-6543. 

ACTION INDICATOR 

The action indicator is a one-character 
alphabetic mnemonic that denotes the gener­
al class of action required. It appears 
immediately following the IBM standard mes­
sage code. It is separated from the mes­
sage text by at least one blank character. 

The following action indicators are 
defined for System/360 Operating System 
programs: 
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A: An "await action" condition that 
requ~res you to perform a specific 
action before the task will ccntinue. 
The action is specified either in the 
message text field or in a supplemental 
listing. An example of such action is 
the mounting of required data volumes. 

D: An "await decision" condition that 
requires you to choose between alterna­
tive courses of action. For example, 
if a job requires more input/output 
devices than are currently available, 
you can either vary a device or cancel 
the job. 

I: An information message that does not 
require irrmediate action. For example, 
this type of message could be used to 
indicate that a certain control program 
phase has been completed, or that cer­
tain tape units are now available for 
the mounting of new volumes. 

W: A "cannot proceed" condition that stops 
processing until the action to be taken 
is determined, and this action is per­
formed. For exarrple, this condition 
could be caused by a suspected machine 
malfunction requiring investigation by 
the Customer Engineer. 

S: A "cannot proceed" condition caused by 
a hardware malfunction that cannot be 
corrected by retry. Run the standard, 
stand-alone diagnostic program called 
SEREP, following the procedure given in 
Chapter 5. 

~ESSAGE TEXT 

The message text is a brief statement of 
inforrration, a request for action, or a 
request by the program for information to 
be supplied. 

Internal Serial Numbers 

You may find internally-generated serial 
numbers of the form LGLxxx or /xxxxx in the 
text of messages requesting you to demount 
unlabeled tape volumes. 

If you're asked to retain these volumes, 
mark them with their internal serial num­
bers, using any convenient means, such as 
masking tape and a felt-tipped pen. 

The system may later ask you to remount 
the volumes, using their internal serial 
numbers, in an order different from the one 
in which they were demounted. 



Not all of the terms listed here are 
used in this book, but sooner or later you 
will run across all of them, and be able to 
come back and look them up. 

access method: A technique for moving data 
between main storage and an input/output 
device. 

address constant: A number, or a symtol 
representing a number, used in calculating 
storage addresses. 

alias: ~nother 'name for a member of a par~ 
ti'tioned data set; another entry point of a 
program. 

allocate: Assign a resource to a job or 
task. 

asynchronous: Without regular time rela- , 
tionship; unexpected or unpredictable with' 
respect to the execution of a program's 
instructions. 

attach (tas~: ~o create a task control 
block and present it to the supervisor. 

attribute: A trait; for example, attri­
butes of data include record length, record 
format, data set name, associated device 
type and volume identification, use, crea­
tion date, etc. 

I 

auxiliary storage: Data storage other thap 
main storage. 

i 

background job: A job that is processed iri 
a partition or region other than the one 
associated with the input/output unit that 
was used to define this job. 

basic access method: Any access method in 
which each input/output statement causes a 
machine input/output operation to occur. 
(The primary macro instructions used are 

READ and WRITE.) 

batch processing: 
processing. ) 

(See stacked job 

block ~ecord~: 1. To group records to 
conserve storage space or to increase the 
efficiency of access or processing. 2. A 
blocked record. 3. A portion of a tele- : 
communications message defined as a unit o:f 
data transmission. 

block loading: Bringing the control sec­
tion of a load module into adjoining posi­
tions of main storage. 
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buffer (proqram input/output): A portion 
of rrain storage into wh~ch data is read, or 
from which it is written. 

catalog: 1. The collection of all data 
set indexes maintained by data managerrent. 
2. To include the volume identification of 
a data set in the catalog. 

cataloged data set: A data set that is 
represented in an index or series of 
indexes. 

cataloged procedure: A set of job control 
staterrents in the SYS1.PROCLIB data set. 
The procedure can be used by narr.ing it in 
an execute (EXEC) statement. 

CAW (channel address wor~: A word in reain 
storage at location 72 that srecifies the 
location in main storage where a channel 
program begins. 

CCW (channel corrmand w6r~: A doutle word 
at the location in main storage specified 
ty the CAW. One or more CCWs make up the 
channel program that directs channel 
operations. 

channel: A hardware device that connects 
the CPU and main storage with the I/O con­
trol units. 

concatenated data set: A group of logical­
ly connected data sets. 

control block: A storage area used by the 
operating system to hold control 
information. 

control dictionary: The external symbol 
dictionary and relocation dictionary, 
collectively, of an object or load module. 

control program: The routines in the 
operating system that manage resources, 
implement data organization and corrmunica­
tions conventions, or contain privileged 
operations. 

control section: That rart of a program 
specified by the prograrrmer to be a relo­
eatable unit, all of which is to be loaded 
into adjoining main storage locations. 

control volume: A volume that contains one 
or more indexes of the catalog. 

CPU (central processing unit): The unit of 
a system that contains the circuits that 
control and perform the execution of 
instructions. 
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.. 
CSW (c~annel status word): 'A word in main 
storage at location 64 that provides infor­
mation about the ter~ination of an input/ 
output operation. 

cursor: See cursor symbol. 

cursor symbol: A short line (underscore) 
displayed on the 2250 screen to indicate 
where the next character typed on the 2250 
keyboard will be positioned. 

1ata control block: A control block used 
by access routines in storing and retriev­
ing data. 

data definition name (ddname): A name 
appearing in the data control block of a 
program which corresponds to the name field 
of a data definition statement. 

data definition (DD) statement: A job con­
trol statement that describes a data set 
associated with a particular job step. 

data management: Those parts of the con­
trol program that provide access to data 
sets, enforce data storage conventions, and 
regulate the use of input/output devices. 

data organization: The arrangement of a 
data set. 

data set: The major unit of data storage 
and retrieval in the operating system, con­
sisting of a collection of data in one of 
several prescribed arrangements and de­
scribed by control information that the 
system has access to. 

data set control block (DSCB): A data. set 
iabel for a data set in direct access 
storage. 

~ata set label (DSL): A collection of 
information that describes the attributes 
of a data set, and that is normally stored 
with the data set; a general term for data 
set control blocks and tape data set 
labels. 

~eferred entry: An entry into a subroutine 
that occurs as a result of a deferred exit 
from the program that passed control to it. 

deferred exit: The passing of control to a 
subroutine at a time determined by an asyn­
chronous event rather than at a predictable 
t.ime. 

~evice independence: The ability to requ­
est input/output operations without regard 
to the characteristics of the inrut/output 
devices. 
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device name: Usually, the general narre for 
a kind of device, specified at the time the 
systerr is generated. For example, 2311 or 
2400 or TAPE. (See unit name.) 

direct access: Retrieval or storage of 
data by a reference to its location on a 
volume, rather than relative to the pre­
viously retrieved or stored data. 

dispatchin~iority: A nurober assigned to 
tasks to determine the order in which they 
will use the central processing unit in a 
multitask situation. 

dump (rrain stor~: 1. To copy the con­
tents of all or part of main storage onto 
an,output device, so that it can te 
exarrined. 2. The data resulting from 1. 
3. A routine that will accomplish 1. 

entry point: Any location in a program to 
which control can be passed by another 
program. 

event: An occurrence of significance to a 
task; typically, the corr~letion of an asyn­
chronous operation, such as input/output. 

event control block (ECm: A control block 
used to represent the ~tatus of an event. 

exchange tuffering: A technique using data 
chaining to avoid moving data in rrain 
storage, in which control of buffer seg­
ments and user program work areas is passed 
between data rranagement and the user 
program. 

exclusive segments: Segments in the sarr.e 
region of an overlay program, neither of 
which is in the path of the other. They 
cannot be in rrain storage simultaneously. 

execute (EXEC) statement: A job control 
staterrent that designates a job step ty 
identifying the load module to be fetched 
and executed. 

extent: The physical locations on input/ 
output devices occupie1 by or reserved for 
a particular data set. 

external reference: A reference to a sym­
tol define~another module. 

external symbOL: A control section name, 
entry point name, or external reference; a 
symbol contained in the external symbol 
dictionary. 

external symbol dicticnary (ESm: Control 
information associated with an object or 
load rrodule which identifies the external 
symtols in the module. 



fetch (program): 1. To load requested 
load modules into main storage, relocating 
them as necessary. 2. A control routine 
that accomplishes 1. 

foreground job: A job that is processed in 
a partition or region associated with the 
input/output unit from which the job was 
defined, thus preventing the input/output 
unit from being used to define another job 

I until processing of the current job has 
been completed. 

F format: A data set record format in 
which the logical records are the same 
length. 

generation data group: A collection of 
successive, historicdlly related data sets. 

GJP: (See graphic job processor.) 

gra12hic job processor (GJP): l~ program 
that elicits job control information from a 
user as he selects and performs job control 
operations at an IBM' 2250 Display Unit. It 
interprets the information entered by the 
2250 user and converts it into job control 
language. 

incl usi ve segments: Overlay s~~gments in 
the same region that can be in main storage 
simultaneously. 

index (data management) 1. it\. table in 
the catalog structure used to locate data 
sets. 2~ A table used to locate the rec­
ords of an indexed sequential data set. 

initial program loading (IPL): The ini­
tialization procedure which loads the nu­
cleus and begins normal operations. 

initiator: The part of the job scheduler 
that selects jobs and job steps to be 
executed, allocates input/output devices 
for them, places them under task control, 
and at completion of the job, supplies con­
trol information for writing job output on 
a system output unit. 

input stream: Job control statements en­
tering the system; may also include input 
data. 

input queue: A collective term for the 15 
queues of job information which the job 
scheduler uses to select the jobs and job 
steps to be processed. Each of the 15 
queues is associated with one input job 
class. 

inst~l~~_tion: A particular computing sys­
tem, in terms of the overall work it does 
and the people who manage it, operate it, 
apply it to problems, service it, and use 
the results it produces. 

job: A unit of work for the systew from 
the stand-point of installation accounting 
and control. A job consists of one or more 
job steps. 

job control statement: ~ control statement 
in the input stream that identifies a job 
or defines its needs. 

job litrary: A set of user-identified par­
titioned data sets used as the main source 
of load modules for a given job • 

.. 
job management: A general term for the 
work d6ne ty the job scheduler and master 
scheduler. 

job gueue: (See input queue.) 

job scheduler: The part of the control 
program that controls input strearr.s and 
system output, obtains input/output 
resources for jobs and job steps, attaches 
tasks corresponding to job steps, and 
otherwise regulates the use of the system 
ty jots. (See reader, initiator, output 
writer.) 

job (JOB) statement: The control staterr.ent 
in the input stream that identifies the 
teginning of a series of job control state­
ments for a single job. 

job step: A unit of work associated with 
one processing program or one cataloged 
procedure, and related data. 

language translator: Any assembler, com­
piler, or other routine that accepts state­
ments in one language and produces equiva­
lent statements in another language. 

litrary: 1. A collection of objects (for 
example, data sets, volumes, card decks) 
associated with a particular use, and iden­
tified in a directory. See job library, 
link library, system library. 2. Any par­
titioned data set. 

light pen: A pen-shaped instrument that 
can be used to sense light at a point on 
the 2250 screen. 

limit priority: A number associated with a 
task in a multitask operation, representing 
the highest dispatching priority that the 
task can assign to itself or to any of its 
subtasks. 

link library: A partitioned data set 
which, unless otherwise specified, is used 
in fetching load modules referred to in 
execute (EXEC) statements and in ATTACH, 
LINK, LOAD, and XCTL macro instructions. 

linkage: The way two routines or modules 
communicate. 
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linkage editor: A program that produces a 
load module by changing object modules into 
a form acceptable to fetch, combining 
object modules and load modules into a 
single new load module, resolving symbolic 
cross references among them, replacing, 
deleting, and adding control sections auto­
matically on request, and providing overlay 
facilities for modules requesting them. 

load: To read a load module into main 
storage. 

load module: The output of the linkage 
editor; a program in a form suitable for 
loading into main storage for execution. 

locate mode: A way of providing data by 
pointing to its location instead of moving 
it. 

logical record: A record that is defined 
in terms of the information it contains 
rather than by its physical traits. 

macro instruction: A macro instruction 
statement, the corresponding macro instruc­
tion definition, the resulting assembler 
language statements, and the machine lang­
uage instructions and other data produced 
from the assembler language statements; 
loosely, anyone of these representations 
of a machine language instruction sequence. 

main storage: All addressable storage from 
which instructions can be executed or from 
which data can be loaded directly into 
registers. 

master scheduler: The part of the control 
program that responds to operator commands 
and returns required information. 

MFT: Multiprogramming with a fixed numter 
of tasks. 

:module (programming) A program unit that 
is input to, or output from, a single 
execution of an assembler, compiler, or 
linkage editor; a source, object, or load 
module. 

move mode: A way of providing data by mov­
ing it instead of pointing to its location. 

~ultijob operation: Concurrent execution 
of job steps from two or more jobs. 

~ultiprogramming: Using main storage for 
more than one program at a time. 

!nultitask operation: Multiprogramming; 
called multitask operation to express 
parallel processing not only of more than 
one program, but also of a single reenter­
able program used to do many tasks. 
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MVT: Mul tiprogramIring with a variable 
number of tasks. 

name: A set of one or more characters that 
identifies a statement, data set, module, 
etc., and that is usually associated with 
the location of that which it identifies. 

nucleus: That part of the control program 
that must always be present in main 
storage. Also, the main storage area used 
by the nucleus and other transient control 
prograrr. routines. 

object module: The outrut of a single 
execution of an assembler or compiler, 
which constitutes input to linkage editor. 
An object module consists of one or more 
control sections in relocatable, though not 
executable, form and an associated control 
dictionary. 

operator command: A statement to the con­
trol program, issued via a console device, 
~hich causes the control program to provide 
requested information, alter normal orera­
tions, initiate new orerations, or termin­
ate existing operations. 

output queue: A collective term for the 36 
queues of control information describing 
system out rut data sets. These queues spe­
cify to an output writer the location and 
disposition of system output. Each of the 
36 queues is associated with one output 
class. 

output writer: A part of the jot scheduler 
that writes output data sets onto a system 
output unit, independently of the program 
tbat produced such data sets. 

overlay: To place a load module or a seg­
rrent of a load module into main storage 
locations occupied by another load module 
or segment. 

overlay (load) reodule: A load module that 
has been divided into overlay segments, and 
has been provided by linkage editor with 
infor~ation that enables overlay supervisor 
to load the desired segments when 
requested. 

overlay segment: (See segment.) 

overlay supervisor: A control routine that 
controls fetching of overlay segments on 
the tasis of information recorded in an 
overlay module ty linkage editor. 

parallel processing: Concurrent execution 
of one or rr.ore programs. 

partition: In systems with MFT, an area of 
main storage set aside for a job. 



partitioned data set: A data set divided 
into several members. Each rrember has a 
unique name and is listed in a directory at 
the beginning of the data set. Members can 
be added or deleted as needed. Records 
within members are organized sequentially. 

path: A series of segments that form the 
shortest distance in a region between a 
given segment and the root segment. 

PCP (primary control program):: The basic 
control program, which provides sequential 
scheduling with no multiprogramming. 

~ical record: A record that is defined 
in terms of physical qualities rather than 
by the information it contains. 

polling: A technique by which each of the 
terminals sharing a communications line is 
periodically checked to determine if it 
requires servicing. 

post: Note the occurrence of an event. 

private library (of a job steJ2L: A parti­
tioned data set other than the link library 
or the job library. 

problem program: A routine that solves 
problems, monitors industrial processes, 
sorts and merges records, performs computa­
tions, processes transactions against 
stored records, etc., as opposed to a con­
trol program or a language translator. 

processing program: Any program, such as a 
problem program or a language translator, 
other than a control program. 

PSW (program status word): A double word 
in main storage used to control the order 
in which instructions are executed, and to 
hold and indicate the status of the system 
in relation to a particular program. 

qualified name: A data set name that is 
composed of multiple names separated by 
periods ~or example, TREE.FRUIT.APPLm • 

qualifier: All names in a qualified name 
other than the rightmost, which is called 
the simple name. 

queued access method: An access method 
that automatically governs the movement of 
data between the program using the access 
method and input/output devices. ~he pri­
mary macro instructions used are GET and 
PUT.) 

reader: The part of the job scheduler that 
analyzes an input stream. 

ready condition: The condition of a task 
that is ready to be performed by the cen­
tral processing unit. 

real time (interval timer) Actual time. 

record: A unit of data. 

reenterable: A prograre concurrently usable 
by two or rrore tasks. 

region: In systems with MVT, an area of 
rrain storage set aside for a joe step task 
ora systere task. 

relocation: ~he changes of address con­
stants required when a change of origin of 
a roodule or ccntrol section is reade. 

relocation dictionary: That part of an 
object or load module which identifies all 
relocatable address constants in the 
module. 

res~: Any facility of the system 
required by a job or task, including reain 
storage, input/output devices, the central 
processing unit, data sets, and control and 
processing programs. 

resource rranaqer: Any control program rou­
tine responsible for the handling of a 
resource. 

return code: A nureber placed in a desig­
natedregister (the "return code register") 
at the completion of a program. ~he number 
is established by user-convention and may 
be used to influence the execution of suc­
ceeding programs or, in the case of an 
abnormal end of task, it may simply be 
printed fer progra~mer analysis. 

return code r~ister: A register in which 
a user-specified condition code is placed 
at the completion of a prograrr. 

reusable: Usable by two or more tasks. 
(See reenterable, serially reusable.) 

root segment: The first segreent in an 
ov~rlay program. 

scatter loading: Placing the control sec­
tions of a load module into non-adjoining 
positions ef main storage. 

scheduler: (See master scheduler and job 
scheduler. ) 

secondary storage: Auxiliary storage. 

seek: Position the access roechanism of a 
direct access device at a specified 
location. 

segroent: 1. The smallest unit (one or 
more centrol sections) that can be loaded 
during execution of an overlay program. 2. 
As applied to telecommunications, a portion 
of a message that can be contained in a 
buffer. 
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serially reusable: Usable by another task 
after the current use has been concluded. 

short block: A block of F format data 
which contains fewer logical records than 
are standard for a block. 

~imple buffering: A technique for control­
ling buffers in such a way that the buffers 
are assigned to a single data control 
block. 

simple name: The rightmost component of a 
qualified name (for example, APPLE is the 
simple name in TREE.FRUIT.APPLE) • 

source module: A series of statements 
which make up the entire input to a single 
execution of an assembler or compiler. 

stacked job processing: A technique that 
permits multiple job definitions to be 
grouped (stacked) for presentation to the 
system, which automatically recognizes the 
jobs, one after the other. 

storage block: An area of main storage 
consisting of 2048 bytes to which a storage 
key can be assigned. 

subtask: A task that is created by another 
task by means of the ATTACH macro 
instruction. 

~upervisor: The key controlling part of 
the operating system. The supervisor 
governs the use of the main frame - the 
central processing unit and rrain storage. 

SVC (supervisor call): An instruction 
which causes an SVC interruption in the 
hardware to give control to a control pro­
gram routine (called an SVC routin~ for 
some specific action, such as reassigning 
parts of main storage or retrieving data 
from an I/O device. 

synchronous: Occurring with a regular or 
predictable time relationship. 

SYSIN: A system input stream. Also, a 
name used as the data definition name of a 
data set in the input stream. 

~YSOUT: A system output stream. Also, an 
indicator used in data definition state­
ments to signify that a data set is to be 
written on a system output unit. 

system input unit: A device specified as a 
source of an input stream. 

system library: The collection of all 
cataloged data sets at an installation. 

.§..ystem macro instruction: A macro instruc'­
tion that provides access to operating sys­
tem facilities. 
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system output unit: An output device 
shared by all jobs. 

systero residence volume: The volume that 
contains the IPL program, the volume index 
of the SYSCTLG data set, and the system 
data sets SYS1.NUCLEUS, SYS1.SVCLIB, and 
SYS1.LCGREC. The system residence volume 
must reside on the I/O device which is 
addressed when initial program loading is 
perforrred. 

SYSCTLG: A system data set on the primary 
system residence device containing 
addresses relating installation data set 
names to specific volume numbers. 

SYS1.GENLIE: A data set, normally kept 
offline, used for system generation. 

SYS1.LINKLIB: A system data set containing 
the system program modules that are neither 
permanently resident in main storage nor 
resident in the SYS1.SVCLIB. 

SYS1.LCGREC: A system data set on the pri­
mary system residence device containing 
inforrraticn regarding system failures. 

SYS1.MCDLIE: A data set, normally kept 
offline, used for storing program modules 
during modification by processes such as 
linkage editing and system generation. 

SYS1.NUCLEUS: A system data set on the 
primary system residence device containing 
the IPL program and the primary nucleus. 

SYS1.PROCLIB: A system data set containing 
cataloged procedures handy sets of con-
trol statements that can be called into use 
by EXEC statements. 

SYS1.SVCLIB: A system data set on the pri­
mary system residence device containing all 
of those SVC routines, machine check han­
dler recovery management routines, and 
access method routines, that are not per­
manently resident in main storage. 

SYS1.SYSJCBQE: A system data set used by 
the scheduler as a storage and work area 
for information about the input and output 
strearrs. Contains the input queue and out­
put queue. 

task: A unit of work for the central pro­
cessing unit from the standpoint of the 
control program; the basic multiprograrrming 
unit under the control program. 

task control block (TCm: The consolida­
tion of control information related to a 
task. 



task dispatcher: The control program rou­
tine that selects from the task queue the 
task that is to be performed by the central 
processing unit. 

task management: The work done by the 
supervisor; regulating the use of the cen­
tral processing unit and resources other 
than input/output devices. 

task queue: A queue of. all the task con­
trol blocks present in the system at any 
one time. 

telecommunications: Data transmission 
between a system and remotely located 
devices via a unit that performs format 
c6nvexsion and controls the rate of 
transmission. 

teleprocessing: A term assoclated with IBM 
telecommunications equipment and systems. 

t~st translator: A facility that allows 
various debugging procedures to be speci­
fied in assembler language programs. 

text: The control sections of an object or 
load module. 

throughput: The rate at which work can be 
handled by a system. 

time slicing: The revolving assignment of 
CPU time. The supervisor limits the amount 
of processing time that each task in a 
time-sliced group receives at anyone time. 
After the tasks have all had their slice, 
the sequence is repeated again and again. 
Not all tasks the system is performing-need 
be time-sliced. If some are not, they are 
given control according to priority, com­
peting with the time-sliced group as a 
whole for CPU time. 

transmittal mode: The way the contents of 
an input buffer are made available to the 
program, and the way a progra~ makes rec­
ords available for output. 

turnaround time: The time between submis­
sion of a job to a computing center and the 
return of results. 

U format: A data set format in which 
blocks are of unknown length. 

unit name: Usually, the unit address of a 
particular device, specified at the time a 
systerr is installed. For example, 191 or 
293. (See device name.) 

~: Anyone who requires the services of 
a computing system. 

V format: A data set format in which log­
ical records are of varying length and 
include a length indicator; and in which V 
format logical records may be blocked, with 
each block containing a block length 
indicator. 

volume: That part of a unit of storage 
media which is accessible to a single read/ 
write mechanism. 

voluree table of contents (VTCC): A table 
associated with a direct access volume, 
which describes each data set on the 
volume. 

wait condition: The condition of a task 
that needs one or more events to occur 
before the task can be ready to be per­
formed by the central processing unit. 

wait state: The~state of the system when 
no instructions are being processed, but 
the system is not fully stopped. The sys­
tem can accept I/O and external interrup­
tions, and can be put through the IPL 
procedure. 
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Abbreviations, command 
MFT 34 
MVT 59 
PCP 15 

Action indicator 126 
Active volumes, where to mount 

MFT 33 
MVT 59 

Allocation, device 
MFT 31 
MVT 55 
PCP 13 

Altering main storage 
Model30 110 
Model 40 113 
Model 50 115 
Model 65 118 
Model 15 120 

Altering an option 98 
Alternate console shift 91 
Automatic commands 

MFT 28 
MVT 52 
PCP 11 

Automatic volume recognition ~VR) 
MFT 33 
MVT 57 
PCP 14 

Bldl op,tion 91 
Brdcst (broadcast) command, RJE 84 

Cancel command 
MFT 35 
MVT 60 
PCP 15 

Canceling an option 98 
CAW (channel address wor~ 122 
CCH (channel check handle~ 96 
CCW (channel command word) 122 
Cenout (send output) command, RJE 85 
Class, job 

MFT 30 
MVT 54 

Class, output 
MFT 30 
MVT 54 
PCP 11 

Clearing main storage 
Model 30 110 
Model 40 113 
Model 50 115 
Model 65 118 
Model 75 120 

Command format conventions 
MFT 34 
MVT 59 
PCP 15 

Command statement 108 
Commands, initial 

MFT 28 

MVT 52 
PCP 12 

Cowmands in the input stream 91 
Commands on a ccmposite console 91 
Corrmands en a 1052 91 
Console 

cow~osite 22 
malfunction bypass 102 
2250 47,74 

Control prcgram 7 
Control statements 107 
CSW (channel status word) 123 

Data management, messages of 125,126 
DD (data definitio~ statement 109 
Define comrrand, MFT 36 
Delimiter statement 109 
Device names, MVT 14 

INDEX 

Direct-access space, freeing of, MVT 59 
Display cerrmand 

IVJF'I 36 
MVT 61 
PCP 15 

Displaying main storage 
Model 30 110 
Model 40 113 
Model 50 115 
Model 65 118 
I'<jodel 75 120 

Dump/restore ~rogram 106 

Entering ~artition 
ECB (end of bloc~ 
EOF (end of file) 
Error recovery 

MF'I 27 
on the 2250 80 

Examples of initial 
MFT 28 
MVT 52 
PCP 12 

size 25 
9,22,51 

9,22,51 

corrmands 

Exec (execut~ statewent 108 
External old PSW 122 

GFX options 47,73 
Glossary 127 
Graphic job processor (GJP) 

Halt comroand 
MF'I 31 
MV'I 62 

Hardware debugging aids 106 
Hold command 

47,72 

how to control jobs through 46,71 
MF'I 37 
MV'I 63 

IEBGENER ~rogram 48,74 
IEFPR'I program 20 
IFCEREPO program 107 
Imperative mount 14 
Independent utility programs 106 
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Initiator 9,49 
Initiators, number to start, MVT 52 
Input 

MFT 30 
MVT 53 
PCP 12 

I/O command analysis 102 
I/O old PSW 122 
Internal serial numbers 126 
Interruptions 7 
IPL (initial program loading) 

MFT 24 
MVT 51 
PCP 9 

Job classes 
MFT 30 
MVT 54 

Job control through hold and release, MVT 
46,71 

Job extraction from tape input stream, MVT 
72 

Job queue parameter specification, MFT and 
MVT 95 

Job statement 108 

Light pen 75 
Log command, MVT 63 
Log, system 55 

Machine check old PSW 122 
Main storage display 

(see displaying main storage) 
MCH (machine check handler) 106 
Message 

format 125 
IBM standard code 125 
id 125 
text 126 

MFT (multiprogramming with a fixed number 
of tasks) 22-48 

Min option 91 
Mod option 91 
Modify command 

MFT 38 
MVT 63 

Mount command 
MFT 38 
MVT 64 
PCP 16 

MPS option 93 
MSGE option 79 
Msg (message) command, RJE 85 
MVT (multiprogramming with a variable 

number of tasks) 49- 81 

NIP (nucleus initialization program) 
11,24,51 

Nucleus 
MFT 24 
MVT 51 
PCP 11 
secondary nucleus loading 102 

Null statement 108 

Operating hints 123 
Operator awareness, RJE 83 
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Cperator corrwands 
MF'I 34-43 
MV'I 59-70 
PCP 14-19 
RJE 84-88 

Cption, altering or canceling 98 
Output 

classes 30,54 
MFT 30 
MVT 54 
PCP 12 

Partition 22 
Partition planning 29 
Partition redefinition 24 
PCP (primary control program) 9-21 
Permanent rrain storage assignments 122 
Printer-Keyboard, 1052 

entering commands on 91 
MFT 22 
MV'I 49 
PCP 9 

Priority 
MF'I 22 
MV'I 49 

Program old PSW 122 
PSW (program status word) 122 
PSW, displaying and altering 

Model 30 110 
Model 40 113 
Model 50 115 
Model 65 118 
Model 75 120 

PSW code 109 

QBF option 93 

Raw option 93 
Reader 

MFT 30 
MVT 53 
PCP 12 

Reader device names, MVT 74 
Redefining partitions, MFT 24 
Reduced system activity, causes 

MFT 46 
MV'I 71 

Register displaying and altering 
Model 30 110,112 
Model 40 113 
Model 50 115 
Model 65 118 
Model 75 120 

Release corrrnand 
how to control jobs through 46,71 
MF'I' 39 
MV'I 64 

RJE (remote job entry) 82-88 
Reply cOIDlT'and 

MFT 39 
MV'I 65 
PCP 16 

Request corrmand, PCP 17 
Reset comrrand 

MF'I 39 
MV'I 65 

Restarting 
MF'I 29 



MVT 53 
PCP 12 
RJE 83 

RJE (remote job entry) 
Rq option 93 
Rsvc option 93 

Scheduler 
general 7 
MFT 27 
MVT 52 
PCP 11 

82-88 

Secondary nucleus leading 102 
SER (system environment recordin~ 
Serial nuwbers, internal 126 
Set command 

MFT 40 
MV'I' 65 
PCP 17 

Shared DASD option 103 
system interlocks 20,46,71 

Show corrmand, RJE 86 
Sort/merge messages 126 
Sqs option 93 
Standard message codes 125 
Start command 

MFT 41 
MVT 66 
PCP 18 
RJE 87 

Starting 
MFT 22 
MVT 51 
PCP 9 
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