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• 3830 Model 2 
• ISC - Model 158 or 168 
• ISC - Model 145 
• 3345 Model 3, 4, or 

5 for Model 145 
• 3330/3340 Sj:lries I FA - Model 135 

String switching for 3340 facilities attached to a 
3830 Model 2 

The 3830 Model 2 control unit is microprogram-controlled. Read/write 
monolithic storage contained in the control unit is used for 
microprogram residence. The 3830 Model 2 also contains a device �t�~�h�a�t� 

reads interchangeable disk eartridges. This device is used for 
microprogram backup storage and for storage of nonresident diagnostics 
for the 3340 string. �D�u�r�i�n�~�J� a 3830 Model 2 power-on sequence, the 
functional microprogram is loaded from the device into control storagE:! 
within the 3830 Model 2 con1:rol unit. Therefore, microcode engin€!ering 
changes can he installed merely by replacing the current disk cartridqe 
wi th another that contains 1:he new microprogram .• 

The 3830 Model 2 incorporates error d,etection, correction, and 
logging fea t.ures that are �d�E�~�s�i�g�n�e�d� to improve its availability and. 
serviceability. For the 3:}LJO, the 3830 Model 2 provides the following 
facilities t.hat are not implemented in System/360 direct access devices: 

• I/O error routine correction of recoverable data errors on rea.d 
operations with data supplied by the control unit in sense byt.es. 
When the 3830 Model 2 detects a corr,ectable data error during the 
reading of the data pon:ion of a physical record, it generates the 
informat.ion necess ary to correct the erroneous bytes. The sense 
bytes pJ:'esented by the 3830 Model 2 contain a pattern of corrective 
hi ts and a displacement value to indicate which of the bytes 
transferred to processor storage contain the errors. The disk. error 
recovery program need only EXCLUSIVE OR (logical operation) the 
corrective bit pattern with the error bytes in the input area in 
processor storage to COl:-rect the errors. 
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• Statistical usage recording by the 3830 Model 2,. Statistical usage 
counters for each drive in a 3340 string are continuously maintained 
by the 3830 Model 2. These counters indicate the number of bytes 
read/searched, number of seeks issued, and number of command and 
data overruns for each device. When a counter reaches its threshold 
or a data module is removed from a drive, the 3830 Model 2 indicates 
the condition via a unit check when the next I/O operation is 
initiated to the drive or a data module is made ready on the drive. 
Counter data can be obtained and counters can be reset by issuing a 
READ AND RESET BUFFERED LOG command. 

• Inline diagnostic testing of a malfunctioning drive. (Inline 
diagnostics are provided only for 2314 facilities.) A 3830 Model 2 
control unit can execute diagnostic tests on a malfunctioning drive 
while normal operations take place on the remaining drives in the 
string. Diagnostic tests can be loaded into a transient area of the 
control storage of the 3830 Model 2 and executed on the 
malfunctioning drive. This can be done in an online environment 
using OLTEP or the CE panel on the 3830 Model 2. OLTSEP can be used 
in a standalone environment. This inline testing allows CE 
diagnosis and repair of most 3340 drive failures without the 
necessity of taking the entire 3340 string out of the system configuration. 

A 3340 drive can be placed in CE mode (offline to the system) by 
means of a swi tch that is located inside the rear door of the drive so 
that maintenance functions can be performed. To take the 3340 drive out 
of CE mode and return it to online status, the attention pushbutton must 
be pressed. This also causes the access mechanism to move to physical 
track O. 

ATTACHMENT VIA INTEGRATED STORAGE CONTROLS 

Optionally, one Integrated Storage Controls feature can be installed 
on a Model 168 to attach 3340 and/or 3340-series disk storage to one or 
two block multiplexer channels. Attachment of 3340 and 3330-series disk 
storage via 3830 Storage Control is possible as well,. The following 
discusses attachment of 3340-series strings only. 

The Integrated Storage Controls feature includes dual direct access 
storage controls, each of which operates independently of the other and 
is functionally like 3830 Storage Control Model 2 except for the following: 

• The Integrated Storage Controls feature is contained in the main 
frame of the Model 168 and is powered by the Model 168 CPU. 

• The Two-Channel Switch, Additional feature (that provides four­
channel switching) cannot be attached to the logical storage 
controls in the ISC feature. 

Both logical storage controls in the ISC feature can be attached to 
the same channel, two different channels in the Model 168 configuration, 
or a channel in the Model 168 configuration and a channel in another 
System/370. Each logical storage control can have attached a maximum of 
four 3340 strings of up to eight drives each. The 32 ~rive Expansion 
and Control Store Extension optional features (field installable) must 
be installed in the ISC in order to attach more than two str ings to each 
logical control. Therefore, up to 64 drives (eight strings) can be 
attached to the Model 168 via the ISC. The first unit in each 3340 
string must be a 3340 Model A2. 

The 3340 drives attached to the ISC operate just as if they were 
attached via 3830 Storage control Model 2. That is, when multiple 
requesting is used, each logical storage control within the ISC can 
handle up to 32 channel programs concurrently, one on each of its 
drives, and only one of the 32 drives can be transferring data at a 
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time. When a malfunct.ion occurs, diagnostics can be run on one logical 
storage con-trol and its drives while normal operations take place on the 
other logical storage control in the ISC. 

Intermix.ing 3340 and 3330-ser ies strings on the ISC is discussed 
below. Figure 50.15.9 summarizes the 3340 string: configurations -that. 
are possibl,e for a Model 168 ISC. 

The ISC feature provides lower-cost. attachment of 3340 disk storage 
·than 3830 S·torage Control Model 2 when two storage control units are 
.required, and physical space is saved since the ISC is in the Modlel 1.68 cpu. 

The Two-Channel SWitch optional feature is also available for the 
ISC. When installed, this feature provides a t.wo-channel switching 
capability for both of the logical storage controls. The Two-Channel 
Switch permits each logical storage control to be attached to two 
channels in the same Model 168 configuration or to one channel in the 
Model 168 configuration and one channel in another System/370. Two 
switches are provided that can be. set to dedic.ate· a logical storage 
control to one channel or the other, or to enable the storage con·trol to 
be accessed by both channels. 

~ntegrated 

Storage 
Controls logical 

controll 
Logical 
control Z 

• Two-Channel Switch 
• 32 Drive Expansion 
• Control Store Extension 

• One to four strings of from two to< eight drives each connected 
to each logical control. Each logical control connected to one 
or two channels in the same or different CPU's. 

• String Switch can be added to any or all 3340 Model A2 units 
to connect a 3340 A2 to a second attachment in the same ISC, 
the same CPU, or another CPU 

Any 
combination 
of Models 
81 and 82 

Figure 50.15.9. Permissible 3340 st.ring configurations for the Model 
168 Integrated storage Controls feature 

The String Switcl:l optional feature can be installed. on a 3340 Model 
A2 that is ,attached to the ISC. This field-installable f.eature enables 
the 3340 Model A2 and all its attached 3340s (a 3340 string) to be 
connected to two control unit type attachments instead of only one. The 
attachments can be any combination of two of the following: 
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• 3830 Storage Control Model 2 

• Integrated Storage Controls for Models 158 and 168 (or the two 
logical controls in one ISC> 

• Integrated storage Control for the Model 145 

• 3345 Storage and Control Frame Models 3, 4, and 5 for the Model 145 

• 3330/3340 Series IFA for the Model 135 

The two attachments to which a 3340 Model A2 with the String Switch 
feature is connected can be attached to the same or different channels 
in the same CPU, or to channels in two different CPU's. In addition, 
channel-switching features can be installed on one or both of these 
attachments. 

The String Switch is functionally similar in its operation to the 
Two-Channel Switch. A switch can be set to allow the 3340 string to be 
accessed via both attachments, one at a time. In effect, the setting 
privides two control unit paths to the string. String switching is 
accomplished dynamically under program control.. Alternatively, the 
switch can be set to dedicate the string to one attachment or the other 
so tha t the string can be accessed only via that attachment. 

Figure 50.15.10 illustrates string switching for four 3340 strings 
that are attached to the same ISC. In the configuration shown, all 
strings can be accessed via two channels and two control units. Channel 
switching, string switching, and 32 Drive Expansion features can be used 
to enhance the availability of 3340 disk storage and to extend backup 
capabili ties when two System/370 syst,ems (the same or different models) 
are present in an installation. 

Each 3340 A2 
has the 
String Switch 
installed 

Figure 50.15.10. 

Any combination of 
Models B1 and B2 

String switching for 3340 facilities attached to one ISC 
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INTERMIXING 3340 AND 3330-SERIES STRINGS ON AN ATTACHMENT 

Optionally, the 3333/3340 Intermix feature can be installed on 3830 
Storage Con1:rol Model 2 and integrated storage controls in the Model 168 
cpu. When present, this field-installable feature permits both 3340 and 
3330-series strings to be a'ttached to a 3830 Model 2 or ISC. Each 
string must contain all 3340 drives or a.ll 3330-series drives as usual. 

The intel:-mix feature requires ins'tallation of the Control StorE:! 
Extension fE~ature on the 3830 Model 2 01: ISC and can coexist with other 
optional features for these units and their strings (channel switehing, 
32 Drive Expansion, string switching, and fixed head features). 

SUMMARY 

The hardll1are features of the 3340 and 2314 direct access storage 
facili ties are summarized in Table 50.15.3. Table 50.15.4 compares the 
capabilities of the 3830 Modell, 3830 Model 2, and Model 168 intE~gra"ted 
storage con1:rols for both 3340 and 3330-series disk storage. 

When compared with the 2314 facility, the 3340 facility offers the 
following major advantages: 

• Faster access to data 
Data transfer rate almost three times that of the 2314 
Seek times approxima"tely 40% of those of the 2314 for 

movable head accesses 
Zero seek time provided by the fixed heads in a 3348 

Model 10F Data Module 
Rota1:ional delay interval approximately 20% shorter 

than for the 2314 

• Larger capacity per drive 
11% for the Model 35 Data Module 
115% for Model 10 and 70F Data Modules 

• Two capacity options per drive for expanded growth flexibil ity 

• MultiplE~ requesting and rotational position sensing capabilities 
for use with block multiplexer channels 

• Operational improvements 
Cover tightening/untightening and removable/replacement 

operations are eliminated, which speeds up data module loading 
and unloading 

Load time to ready sitatus for a mounted data module is thrE~e 
times faster 

Wri tE~ protection is provided on a data module basis 
External labeling procedures are more flexible and leave lE~ss 

chance of erroneous data modu Ie label ing 

• Significantly increased reliability 
Sealed cartridge design eliminates head-to-disk alignment 

problems, minimizes the possibility of disk surface 
contamination, and eliminates hub wear and damage 

Advanced head design makes head crashes a remote possibilit.y 
and permits increaBed recording density without any loss 
of reliability 

• Improved error handling capabilities 

120 

Error correction data is provided by the hardware for use 
by programmed error recovery procedures 

Surface defect skipping reduces the need to use the error 
correction capability 
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• Improved availability and serviceability 
No preventive maintenance is scheduled, because of the reliability 

features of the 3340 and 3348 
Faster error isolation and correction is possible because the 

3340 contains fewer circuit cards 
Expanded microdiagnostics can test more than 95% of the 

circuits in a 3340 
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Table 50.15.3. Summary of 1:he hardware features of 3340 and 2314 disk 
storage facilities 

Feature 

Number of drives 
per string or 
facility 

Number of st.rings or 
facili ties per 
control unit; 

Data medium used 

Read only feature 
on dri ve or da ta 
medium 

Removable address 
plugs on drive 

Attachment of a 
string or facility 
to two contl~ol uni tf 
in the same or a 
different CPU 

Two-Channel Switch 

Attachment of the 
control uni1: to 
four channels 

Record Overflow 

File Scan, 

Multiple track 
operations 

Multiple requesting 

Rotational Position 
Sensing 

; Error correction 
da ta pre sented 

I by cont,rol 11ni t 

Surface defE~ct 
i skipping 
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3340 attached to 
3830 Model 2 or 
ISC 

Two t:o eight in one 
dri VE~ increments 

One 1:0 four 
(maximuro of eight strings 
for ISC) 

Removable interchangeabl'e 
data module (sealed 
cartridge) 

Yes on data module 

No 

Yes via opt ional 
string switch feature .• 
Only one data transfer 
operation permitted 
per string. 

Optional 

Yes using the optional 
Two-Channel Switch 
and Two-Channel Switch 
Addi,tional features 
(3830 Model 2 only) 

Standard 

Not .available 

Standard 

Standard 

Optional (on 3340 
drives) 

Yes 

Yes 

2314 (A-Series) 

One to eight in one­
drive increments. 
(A ninth can be 
included as a spare 
only. ) 

One maximum 

Removable 
interchangeable disk 
pack 

No 

Yes 

Yes via 2844 
Auxiliary Stora.ge 
control.. Two con­
current data 
transfer operat:ions 
per facility permitted. 

Optional 

Yes using the optional 
Two-Channel SWitch 
and 2844 Auxiliary 
Storage Control. 

Standard 

Standard 

Standard 

Not avail abl e 

Not available 

No 

No 
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Table 50.15.3 (continued) 

Feature 

Writable storage 
in control unit 
loaded from a disk 
cartridge 

Statistics logging 
by the control unit 
in its storage 

Inline diagnostics 
executed under OLTEP 
or via the CE panel 

3340 attached to 
3830 Model 2 or 
ISC 

Yes 

Yes 

Yes 

2314 (A-Series) 

No 

No 

Yes 

Table 50.15.4. Summary of the features of 3830 Storage Control Models 1 
and 2 and Integrated Storage Controls 

Characteristic 

Type of unit 

Power source 

Attaches to 

Devices attaching 
to it 

Number of drive s 
in a string 

standard number of 
strings attachable 

32 Drive Expansion 
feature for 
attachment of two 
additional strings 

3830 Model 1 

Standalone 

contains own 
for itself and 
all the drives 
that can be 
attached to it 

Block multi­
plexer channel 

3330 Models 1 
and 2 

1 to 8 

One maximum 

Not available 
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3830 Model 2 

Standalone 

Contains own 
for itself 
only 

Block multi­
plexer channel 

3333 Models 1 
and 11 (optionally 
with 3330 Model 
1, 2, and 11 
units attached) 
3340 Model A2 
(optionally with 
3340 Model B1 and 
B2 units attached) 

2 to 8 for a 
3330-series or 
3340 string 

Two maximum 

Optional for a 
maxinum of 
four strings 

ISC 

Contained in 
Model 168 CPU 

Power con trol 
shared with 
Model 168 CPU 

Block multi­
plexer channel 

Same as 3830 
Model 2 

Same as 3830 
Model 2 

Two maximlI1l 
per logical 
control 

Optional for a 
maximum of four 
strings per 
logical con trol 
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'Table 15.15 .• i.J (continued> 

Characteristic 

3333/3340 In"termix 
feature for 
attachment o:E 
3330-series and 
3340 strings 

'Two-Channel Switch 

;Two-Channel Switch 
Addi tional (for 
four channel 
switching> 

String switching 
capability 

J~ultiple 
requesting 

Rotational 
position sen:aing 

Multiple traf::k 
operations 

Record overflow 

Commandre try 

Surface defect 
:skipping 

Inline diagnostic 
tests 

E:rror loggin':J 
by control unit 

3830 Model 1 

Not available 

Optional 

Optional 

Not available 

Standard 

Standard 

Standard 

Standard 

Standard 

Not implemented 

Standard 

Standard 

3830 Model 2 

Optional 

Optional 

Optional 

Yes for 3330-
s~ries strings 
vi.a optional 
3333 String Switch 
feature. 
YE!S for 3340 
strings via 
optional String 
SWitch Feature. 

Standard 

standard on 
cont rol un it 
(standard on 3330-
series drives, 
optional on 3340 
drives> 

Standard 

St.andard 

St andard fo r 
3330-series 
st.rings.. Not 
available for 
3340 strings,. 

Implemented 
for 3340 strings. 
Not implemented 
for 3330-series 
strings,. 

St.andard 

St~andard 

ISC 

Optional 

Optional 

Not available 

Same as 
3830 Model 2 

Standard 

Same as 3830 
Model 2 

Standard 

Standard 

Same as 3830 
Model 2 

Same as 3830 
Model 2 

Standard 

Standard 
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SECTION 65: DIFFERENCES BETWEEN THE MODEL 1 AND THE MODEL 1 

Model 3 of the Model 168 differs from the Model 1 primarily in its 
faster internal performance and the improved serviceability and 
availability made possible by the service processor unit, which is 
standard in the Model 3. 

A tightly coupled Model 168 multiprocessing configuration can include 
any combination of Model 3 and Model 1 systems. The same optional 
features are available for the Model 3 (uniprocessor and multiprocessor 
models) as for the Model 1 except for the 16K Buffer Expansion feature, 
which is not available for the Model 3. 

A Model 1 CPU (3168-1 Processor unit) can be field converted to a 
Model 3 CPU (3168-3 Processor Unit). The standalone 3066 Model 2 System 
Console for the Model 1 is also used with the Model 3. It must have the 
field-installable 3168-3 attachment feature in order to be used with a 
Model 3. The 3067 Model 3 Power and Coolant Distribution Unit must be 
used in a Model 3 system configuration. A 3067 Model 2 can be field 
converted to a 3067 .Model 3. A motor generator set is required for the 
Model 3 as for the Model 1. The same motor generator can be used for 
both model s. 

The same standalone channels (2860, 2870, and 2880) and I/O devices 
attach to the Model 3 as to the Model 1. The 3165/3168 attachment is 
required on the standalone channels attached to a Model 3. 

The model-dependent fixed storage locations are the same in the Model 
3 as in the Model 1 (see Figure 20.10.3) except for minor differences in 
a few fields in the CPU extended logout area,. For example, the buffer 
size installed bits for 8K and 16K are no longer used. 

Both models are supported by the same IBM-supplied programming 
systems. The EREP program in OS/VS1 as of Release 4, in OS/VS2 Releases 
2 and up, and in VM/370 Release 2 will be modified to process the model­
dependent logout area data for the Model 3 that differs slightly from 
that of the Model 1. 

A program can determine whether it is operating on a Model 1 or a 
Model 3 by issuing the STORE CPU ID instruction. The version field byte 
(bits 0 to 7 in the doubleword stored) indicate the model of the 3168 
processor being used. 

65:05 PERFORMANCE ENHANCEMENTS 

The internal performance of the Model 3 Model 168 CPU is generally in 
the range of 5 to 13 percent faster than that of the Model 1 CPU (using 
a 16K buffer) when the same hardware configurations, programs, and 
programming systems that do not use 2K pages are used. The increase in 
Model 3 internal performance will be less for users of VS1 since it 
supports a 2K page size. The faster internal performance of the Model 3 
is the result of the following differences bet~een the Model 3 and the 
Model 1: 

• 32K of high-speed monolithic buffer storage is standard for the 
Model 3. The 32K capacity is not utilized when a page size of 2K is 
being used. The buffer operates at a capacity of 16K in this 
situation (see buffer discussion below). Buffer fetch times, the 
way in which the buffer is used, and the buffer assignment algorithm 
are the same in both models. The 32K buffer and processor storage 
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contain 128 columns, as shown in Figure 65.05.1, instead of 64 
columns as in the Model:1. A column in the Model 3 buffer contains 
eight 32-·byte blocks, as does a column in the buffer in the Modell. 

• '!he execution time of each of the following instructions is 
improved: SUPERVISOR CALI, (SVC), MONITOR CALL (MC) 11 STORE THEN OR 
SYSTEM MASK (STOSM), STORE THEN AND SYSTEM MASK (STNSM), INSERT 
STORAGE KEY (ISK), INSERlr PSW KEY (IPK), SET PSW KEY FROM ACDRESS 
(SPKA), I~OAD PSW (LPSW), SET SYSTEM MASK (SSM), STORE CLOCK (S'rCK), 
and SET PROGRAM MASK (SPM). In addition, under certain conditions 
execution of the following instructions is faster in the Model 3: OR 
CHARACTERS (OC), AND CHARACTERS (NC), EXCLUSIVE OR CHARACTERS (XC) I' 
TEST AND SET (TS), COMPARE LOGICAL CHARACTERS UNDER MASK (CLM), 
INSERT ClrnRACTERS UNDER MASK (ICM), STORE CHARACTERS UNDER MASK 
(STCM), COMPARE AND SWAP (CS), and COMPARE DOUBLE AND SWAP (CDS). 
'!hese instructions are more heavily used by the virtual storage 
programming systems. 

• Improved execution time for all levels of interruption 

Improvements in the execution time of the instructions listed atove 
and all intel:ruptions are made possible by the increase in the size of 
~«itable cont.rol storage in the Model 3. The Model 3 has 1024K instead 
of 512K words of writable control storage. A denser technology is used 
for the implE~mentation of writable control storage in the Model 3 so 
ithat less space is required :for 1024K words in the Model 3 than for 512K 
\'lords in the Model 1. 

The 32K high-speed buffer in the Model 3 is also implemented in a 
denser technology than is used for the high-speed buffers in the Model 1 
and it requires less space than a 16K buffer.. The 32K buffer operates 
at its 32K capacity when the Model 3 CPU is operating with dynamic 
address translation mode disabled or with dynamic address translation 
mode and a 41C page size enabled. When dynamic address translation and a 
~~K page size are enabled, the 32K buffer operates at a 16K capacity just 
like the 16K buffer in the Model 1. 

The reason for using a 16K capacity when a 2K page size is enabled is 
t.he followin9. Bits 20 to 26 of the referenced processor (real) st.orage 
address are required to determine the column address (0 to 127) in the 
buffer address array for a 32K buffer size.. For a 16K buffer size, 
processor storage address bi-ts 21 to 26 are required to determine t.he 
Golumn address (0 to 63). 

When a 4K page size is used, bits 20 to 31 of the referenced virtual 
Btorage address are the same as bits 20 to 31 of the corresponding real 
storage address and do not need to be translated. However, when a 2K 
page size is used, bit 20 must be translated as only bits 21 to 31 in 
the virtual and corresponding real storage addresses are equal. 

Therefore, if the 32K capacity were to be used for a 2K page size, 
bi t 20 would not be availablle for buffer address array addressing until 
after address translation had been performed. By using a 16K capacity 
:Eor a 2K page size, bits 21 -to 26 are available for accessing the buffer 
address array before address translation is performed. 

Whenever 1:he buffer in thle Model 3 is reset, it is set to operat.e at 
its 32K capacity. The buffer is reset when one of the following occurs: 

• IPL, proqram reset, power on reset, or system clear 

• CP U rese1: caused by any cond it ion except pushing the computer reset 
pushbutton 

• All console loads except load microdiagnostics 

126 A Guide to the IBM System/370 Model 168 



Block Address 
Register Contents 

• Block address 
(processor storage 
address bits 8 to 20) 

• Block valid bit 
• Block delete bit 

Block 0 

2 

3 

4 

5 

6 

7 

Column 

Block 0 

2 

3 

4 

5 

6 

7 

Column 

Block 0 

n 

Column 

Figure 65.05.1. 

ADDRESS ARRAY 
-) ~ 

13-bit 
, \ 

address -) ~ , , 

-) I , , 

) ) , 

-> I 
\ 

I I , 

) I , \ 

-'l l-

I I 

o \ . 

BUFFER STORAGE - 32K 
-> , , 

32 bytes 
-> ~ , 

I ) , 

-> 'l 
\ , 

\ , , , 
\ , , , 
I I 
\ 

) 1 , . 
I I 

o 

PROCESSOR STORAGE , , , , 
-'l l-, 

} I-. , 

\ I 
\ \ 

o 1 , 

127 

127 

127 

1,024 block address 
registers 

4K 

1,024 blocks 

4K 

4K 

4K 

High-speed buffer and processor storage organization 
in the Model 3 

A Guide to the IBM System/310 Model 168 121 



• Enter reconfiguration pushbutton is pressed 

• SIGNAL PROCESSOR (multiprocessing) instruction is issued that 
specifies one of the orders that is defined to cause a buffer reset 
(IPL, program reset, IMPL, initial CPU reset, or CPU reset) 

• Load control instruction is issued to change the page size in 
effect. When page size is changed from 4K to 2K, buffer capacity is 
reduced to 16K. When page size is changed from 2K to 4K, buffer 
capacity is increased to 32K. 

65:10 THE SERVICE PROCESSOR: 

FUNCTIONS AND GENERAL OPERA'I'ION 

The service processor is standard in t:he Model 168 Model 3. It is a 
hardware unit that is contained in the Model 168 CPU (3168-3 Processor 
Unit), but that is functionally separate fran the CPU. Its function is 
to provide greater maintenance capabilities for the Model 3 than are 
provided by the optional 2955 Remote Analysis Unit for the Model 1 
(which is not available for the Model 3)0 The service processor 
supports an interface to RE'I'AIN/370 that offers the same functions as 
the 2955 inberface to RETAIN/370 in the Model 1 as well as enhancement.s 
that improve the remote problem analysis capability for the Model 3. 

The servi.c::e processor provides the capability of continuously 
monitoring selected logic points in the Model 168 CPU, capturing and 
storing status data when an intermittent or solid hardware error occurs 
(or at other specified times) for later us e by a customer engineer, 
producing a printout of the stored data for use by a local customer 
engineer, and transmitting the stored data over a communication line for 
remote analysis by a customer engineer special ist in the Large Sysitem 
Support Group in poughkeepsie. 

The capabilities of the service processor are designed to make more 
timely information available for both onsite and remote customer 
engineer analysis so that fault location, particularly for intermittent 
errors which are frequently difficult to duplicate, can be accomplished 
more quickly. 

The components of the service processor are the processor unit, trace 
unit, two battery-powered counters, internal disk file, CE panel, 
printer control for an optional 3213 Printer, corporate standard 
interface, and modem, as shown in Figure 65.10.1. 

The service processor operates under the control of the stored­
program-controlled processor unit. The service processor normally 
operates simultaneously with the operation of the Model 168 CPU to 
capture status data and record it on the internal disk file component, 
usually when a hardware failure occurs. The customer engineer controls 
the status data collected by setting swi-t:ches on the CE panel component. 
When operating in this manner (recording mode), the service processor 
never steals any machine cycles from the Model 168 CPU. 

Using the CE panel on the: service processor, the customer engineer 
can also operate the service processor independ.ently from the Model 168 
cPU. In this mode, the customer engineer can print the status dabl 
stored on the internal disk file on the 3213 printer or transmit the 
status data to a remote location for analysis. The entire service 
processor except for the trace unit is powered independently from the 
Model 168 cpu. Therefore, the service processor can perform functions, 
other than status data collection, under control of the CE panel in the 
service processor even when the Model 16B CPU is not operating or :is 
powered down (for a maintenance operation, for example). 
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The way :in which the service processor is powered on and off is 
determined by the setting of a switch on the CE panel of the serv:ice 
processor. If the switch is set to remote, the service processor is 
automatically powered on or off when the Model 168 CPU is powered on or 
off, respectively. When the switch is set to local, the power on and 
power off pushbuttons on the CE panel are used to power the service 
processor on and off. 

When power is turned on in the service processor, an IMPL of 
diagnostic routines is automatically initiated.. Pressing the SVP IMPL 
pushbutton on the CE panel also causes these diagnostics to be loa.ded. 
Once loaded, the IMPL diagnostics exercise the service processor to 
determine whether it is functioning corl:ectly. If so, the service 
processor automatically goes into the rE~cording mode of operation. In 
this mode, ·the trace unit of the service processor collects data :from 
certain locations in the Model 168 CPU during its operation. 

Operation of the service processor in the Model 168 is always 
controlled by the local customer engineer. If a customer engineer in 
the Large System Support Group in Poughkeepsie wishes additional history 
data or wishes to have a function performed on the Model 168, he 
communicates the request to the local customer engineer via telephone 
and the local customer performs the fun<..tion.. 

One communication 1 ine is used for both the transmi ssion of Qa1:.a to 
Poughkeepsie via RETAIN/370 (using data mode) and voice communica 1tion 
between the local customer engineer and a specialist in Poughkeepsie 
(using voice mode). When either customer engineer wishes voice 
communication with the other, he sounds an alarm and then goes from data 
to voice mod.e. 

If an error occurs in the service processor during its operation, a 
switch on the CE panel is inspected by the processor unit to determine 
the action ·to be taken. If the error switch is set to the stop 
position, operation of the service processor terminates. If the switch 
is not set 1tO the stop position, an IMPL is initiated. The diagnostic 
routines then determine whether the service processor can continuE~ 
operating ba.sed on the type of error condition that exists. 

PROCESSOR UNIT 

The procE~ssor unit contains an arithmetic/logic unit, read-only 
control stoJrage, data registers, and a main storage. It operates under 
the control of a program whose instructi.ons are similar in format and 
mnemonics to Systeml370 instructions. 

The basic functions of the processor unit are to (1) take data from 
the trace Wlit buffers and write it to t.he internal disk file and (2) 
read da·ta from the internal disk file and transfer it to the pr int.er 
control, corporate standard interface (CSI), or modem component of the 
service processor. The processor unit can also transfer data from the 
corporate sitandard interface to the modem and transfer data to the 
internal di~3k file from the corporate st.andard interface. The processor 
unit can peJrform only one of its functions at a time. 

The contJrol program routines for the processor unit are contained on 
the internal disk file in the service processor. Some of these routines 
are always Jresident in main storage of the processor unit during its 
operation. The resident routines -are loaded into the processor unit 
after a sucGessful execution of the IMP!. diagnostics. Other control 
program rou1:.ines are brought into the processor unit only when thE~y are 
required to service a request. 
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The 'basic control routine is a polling loop.. This routine constantly 
interrogates each of the other components of the service processor 
(trace unit, corporate standard interface, etc.) on a rotating basis to 
determine whether the component has an outstanding request. When a 
request is recognized, polling stops and the appropriate control routine 
is loaded into the processor unit to service the request. Polling 
continues as soon as the request has been processed. 

TRACE UNIT 

The trace unit receives certain status data from the Model 168 CPU 
while the latter is operating, stores the data in trace buffers, and 
when a predetermined event occurs presents the trace buffer data to the 
processor unit for storing on the internal disk file .• 

The trace unit obtains the following data: 

• Information from 191 fixed lines to points in the Model 168 cPU. 
Every machine cycle (80ns), the data from these 191 fixed points is 
placed in a trace buffer. The buffer has a maximum capacity of 32 
machine cycles of data. A wraparound technique is used to store 
data in the trace buffer so that the buffer always contains 
information regarding the last 32 machine cycles. 

• Information from eight movable probe points in the Model 168 cPU 
that the customer engineer can establish. Every ten nanoseconds, 
information from these probe points is placed in a second trace 
buffer. The capacity of this buffer is 256 ten nanosecond cycles. 
A wraparound technique is also used to store data in this buffer. 

• Up to 224 doublewords of logout data from the Model 168 CPU. This 
is the data logged in the logout area in lowest addressed processor 
storage when a cPU logout occurs. 

Information from the 191 fixed points and eight probe points 
continues to be stored in the trace buffers in wraparound fashion until 
a predetermined event occurs. When the event is recognized, recording 
stops temporarily and the fixed point and probe data in the trace 
buffers is sent to the processor unit. The appropriate control program 
routine then formats the data, time stamps it, and writes it to the 
internal disk file. Trace unit recording resumes as soon as the trace 
data has been transferred to the processor. 

The event that is to cause existing trace data to be written is 
indicated via the CE panel and can be one of the following: a machine 
check interruption (for any enabled soft or hard machine check 
condition), main storage address compare, instruction oounter address 
compare, control storage address compare, hang detect, SIGNAL PROCESSOR 
instruction from the other CPU in a tightly coupled multiprocessing 
configuration, or a logic line input that can be wired to any point in 
the CPU or a fix card. 

When the predetermined event occurs, an interval of approximately 655 
microseconds is established. If a CPU logout occurs before the interval 
expires, it is assumed to be associated with the event that caused this 
recording to take place. The CPU logout data in the trace buffer is 
formatted, time-stamped, and recorded on the internal disk file along 
with the fixed point and probe data. If a CPU logout does not occur 
within the interval, logout data is not written to the internal disk 
file. 

The CPU logout data is divided into three areas for the purpose of 
recording: status area (corresponding to the fixed logout area from 
processor storage locations 0 to 184), local store area (corresponding 
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to the fixed logout area between locations 216 and 511), and the CPU 
area (corresponding to the model-dependent CPU extended logout area 
beginning at the location indicated in control register 15). The CPU 
area is further subdivided into subareas. This is done so that the 
printing of CPU logout data can be done on a selective basis by area and 
by subareas within the CPU area recordings. 

COUNTERS 

The CR (continuous ly running) counte:r is a battery-powered counter 
that is always running to maintain the time of day. When power is on in 
the Model 168 CPU, the CR counter runs from this power. When CPU power 
is off, the CR counter runs from the power supplied by its battery. The 
time in the CR counter is synchronized with the time in the time of day 
clock in the Model 168 CPU whenever a SET CLOCK instruction is issued 
that sets the time of day clock. The CR counter is used to time stamp 
trace data records that are written to the internal disk file. 

The power-off counter is also a battery-powered counter. It runs 
only when power is off in t.he Model 168 CPU. This counter starts to run 
when CPU power is turned off and stops running when CPU power is ·turned 
on. It can be used to keep account of how long CPU power is turned off. 

INTERNAL DISK FILE 

The internal disk file used in the service processor is the same file 
that is used to load microprograms in Models 158 and 168. The disk file 
is used to hold the control programs required by the processor unit and 
for storage of trace data z:ecords. 

The disk file can contain a maximum of 16 trace data records. When 
·this maximum is reached, the action taken depends on the mode set via. 
the CE panel. If wrap mode is in effect, each successive trace record 
replaces the oldest existing trace record so that the file contai:ns only 
the last 16 trace records. If wrap mode is not in effect, the existing 
trace records are not overwritten and tl::acing operations terminate. 

The local customer engineer can clear the internal disk file using a 
toggle swi tch on the CE panel of the service processor. All existing or 
selected ev·ent class records can be cleared. Clearing consists of 
zeroing the header records that are associated with the existing data. 

! records. The data records themselves are not zeroed. 

CE PANEL 

The CE panel in the service processor enables the customer engineer 
to (1) establish operating conditions for the trace unit, as discussed 
previously, (2) transfer data records from the internal disk file to the 
modem or 3213 printer control component of the service processor, (3) 
clear the internal disk file, and (4) execute microdiagnostics to test 
the service processor for correct operat:ion. When the trace unit 
presents data to the processor component:, the data is always wr it·ten to 
the internal disk file. The data cannot: be transferred directly to the 
modem or printer control component .. 

The customer engineer controls the transfer of status records :from 
the internal disk file using a set of disk data control toggle switches 
or an OLT (online test) routine. The customer engineer controls the 
service processor diagnostic routine to be executed using a set o:f 
diagnostic selection switches. When the customer engineer wishes to 
transfer status records or execute a specific diagnostic .routine, he 
turns on th(~ appropriate toggle switch and pushes the execute but1:on on 
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the CE panel. The function indicated by the toggle switch is then 
performed. 

Separate destination toggle switches are provided for trace records. 
Trace.records can be directed to the printer control component for 
printing on the 3213 Printer or to the modem com:ponent for transmission 
to RETAIN/370 in Raleigh. 

A set of printer control toggle switches is also used when trace data 
records are to be transferred to the printer control component. These 
toggle switches are used to select the types of trace data records that 
are to be printed: fixed line status data, movable probe status data, 
header, or CPU logout records. Status area and local store area and/or 
CPU area records can be selected for printing when the CPU logout toggle 
switch is turned on. When CPU area records are selected, two microfiche 
selection switches are also used to indicate the subarea of the CPU area 
whose records are to be printed. 

In order to transfer trace records from the internal disk file to the 
modem component, the modem must be enabled. Activation of the modem can 
be accomplished only by inserting the CE key (same CE key as is used for 
the Model 168 CPU) in the activate TP slot in the CE panel in the 
service processor. Once the modem is activated, the TP active/key reset 
pushbutton lights up and the CE key can be removed. The modem is 
deactived by pressing the TP active/key reset pushbutton. 

The local customer engineer can perform one of the following 
operations involving the service processor at the same time normal 
system operations are taking place in the Model 168 system: 

• Print trace data f rom the internal disk file on the 3213 Pr in ter .• 
This' is controlled via the CE panel. 

• send trace data from the internal disk file to RETAIN/370 in 
Raleigh. This is controlled via the CE panel. 

• Print trace data from the internal disk file on a printer attached 
to the channel to which the corporate standard interface component 
of the service processor is connected. This is accomplished by 
executing an OLT under OLTEP control. 

PRINTER CONTROL 

The printer control component is provided to enable a 3213 Printer to 
be attached directly to the service processor. Attachment of this 
printer is optional. Using the CE panel, the customer engineer can 
cause all or selected trace data records from the internal disk file to 
be printed on the 3213. Operation of the 3213 printer is controlled 
entirely by the CE panel and is independent from operation of the Model 
168 cPU. 

CORPORATE STANDARD INTERFACE 

The corporate standard interface (CSI> is provided to connect the 
processor unit of the service processor to anyone System/370 or 
System/360 channel. Normally it would be connected to a 2870 
multiplexer channel in the Model 168 configuration. A switch on the CE 
panel is used to enable or disable the connection between the CSI and 
the processor unit. 

This interface can be used by the customer engineer, for example, to 
print trace data records on a local system printer that is faster than 
the 3213, such as a 3211 or 1403. The processor unit in the service 
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processor can also receive input from the CSI. Using this capability, a 
program running in the Model 168 CPU (such as an OLT) can send data 1:'0 
the modem component for transmission to a remote location or read data 
from the internal disk fiIE~. 

An OLT t~ha t runs under OLTEP or OLTSEP is provided that reads trace 
records (st.atus and CPU logout) from the internal disk file via the CSI, 
formats the data, and writes it to an output device (usually a printer). 
Another OLT' is provided that reads only the CPU logout trace records 
from the internal disk filE:! (via the CSI). This OLT then invokes the 
Logout Analysis Program to operate on the CPU logout data and print the 
results on a local printer via the CSI. 

MODEM 

The modem component provides the means of connecting the service 
processor to RETAIN/370 in Raleigh via a data access arrangement and 
communication line for the purpose of remote problem analysis. The 
modem has two modes of operation, the remote program mode and the 
teleprocessing link mode. 

The remote program mode enables the s erv ice pro cessor to per form 1:he 
same functions for the ModE~l 3 as can be performed for the Model 1 using 
the 2955 remote analysis unit. The same OLTs that are used with the 
2955 can be~ used with the modem in remote program mode. That is, an OLT 
running under OLTEP concurrent with normal system operations (or under 
OLTSEP in a standalone environment) can send SYS1.LOGREC data to the 
RETAIN/370 system in Ralei9h, after which the modem connection can bE! 
disabled. 

When the modem is operating in telep:rocess ing 1 ink mode, the local 
customer engineer can transmit trace records contained on the internal 
disk file to the RETAIN/370 system using the CE panel on the service 
processor, as discussed previously. This data is then transmitted to a 
specialist in the Large System Support Group in Poughkeepsie or another 
technical support group connected to RErrAIN/370. The special ist 
interfaces with RETAIN/370 using a 3270 display station. 

I:f the specialist requires any additional information or history data 
from the Model 168, he requests it from the local customer engineer via 
telephone. Similarly, once the specialist has analyzed the problem he 
communicates the information to the local customer engineer via 
telephone. 

The Model 3 offers the following improvements in the remote analysis 
capability when compared with that provided for a Modell: 

• Additional and more timely status data is made available to the 
specialist, as provided by the trace unit of the service processor. 

• The specialist in Poughkeepsie uses a 3270 display unit to 
communicate with the RETAIN/370 system in Raleigh. This enables ·the 
specialist to see much more history data displayed concurrently than 
does the display device used in a Model 1 environment. 

• The analysis and data reduction capabilities of the programs that 
operate on the history data sent to RETAIN/370 have been enhanced. 
and enable the speciali.st to be more selective in his requests for 
data. 

The features listed above are designed to enable a customer engineer 
specialist in the Large System Support center to diagnose failures in a 
Model 168 more frequently without the need to go to the installation 
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itself. In addition, status data about intermittent errors can be 
analyzed by the specialist concurrently with normal system operations. 

As in a Model 1 environment, a 2955 OLT operating under OLTSEP can 
control the operation of the HDM Diagnostic Program in the Model 168 
Model 3 cpu. A service processor maintenance program is also provided 
that operates under the control of the HDM Diagnostic Program. This 
program runs diagnostics that test the operation of the lines between 
the Model 168 cpu and the service processor. 

ADVANTAGES 

The advantages of the service processor in the Model 3 Model 168 are 
the following: 

• More detai'led information about intermittent and recoverable errors 
is provided than for the Model 1 and on a real time basis. The 
customer engineer can obtain this information and perform problem 
analysis concurrently with normal system operations. 

• The need to try to recreate intermittent failures for analysis by 
the customer engineer is reduced. 

• More detailed information about solid errors is provided than for 
the Modell. This data can be analyzed bv the local customer 
engineer or sent via a communication line to the Large Systems 
Support Group for analysis by customer engineers with more 
expertise. 

• Custo~er engineer operation of the service processor is controlled 
by a separate CE panel in the unit instead of by the operator 
console so that problem analysis operations can be performed 
concurrently with normal system operations,. 

• The service processor is physically independent of the Model 168 cpu 
so that no processing time is taken from the Model 168 cpu and an 
error in the service processor does not impact the Model 168 cpu. 
Similarly, the service processor can operate when the Model 168 cpu 
is down for maintenance. 

The detailed, timely status information provided about errors, remote 
analysis capability, and concurrent problem analysis capabilities 
provided by the service processor should result in a reduction in the 
number of times normal system operation is interrupted for intermittent 
error analysis and the amount of time the system is not operational for 
the purpose of locating the cause of solid failures. Since more data 
about failures is provided by the service processor, faster error 
analysis should occur even if the remote analysis capability is :"ot 
utilized. 
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SECTION 70: COMPARISON TABLES 

These tables have been included for quick reference. The first 
compares hardware features of the Systenv360 Model 65 and Systenl/:370 
Models 158, (Models 1 and 3), 165, 165 II, and 168 (Models 1 and 3) .• 
The second compares OS MFT, MVT, VS1, and VS2 Release 1 support of the 
Model 168 O>1odels 1 and 3). 
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70:05: COMPARISON TABLE OF HARDWARE FEATURES OF THE SYSTEW360 MODEL 65 AND SYSTEM/370 MODELS 158 (MODELS! AND 1), 
165, 165 II, AND 168 (MODELS 1 AND 3) 

System/370 System/370 
System/360 Model 158 System/370 System/370 Model 168 

Hardware Feature Model 65 (Models 1 and 3) Model 165 Model 165 II (Models 1 and 

Ie CPU 

A. Be mode of system comparable to BC Standard Standard Standard Standard 
operation mode 

B. EC mode of system Not implemented Standard Not implemented Standard Standard 
operation 

C. Instruction set 
1. Standard set Standard Standard Standard Standard Standard 

(binary arithmetic) 

2. Decimal arithmetic Standard Standard Standard Standard Standard 

3. Floating-point Standard Standard Standard Standard Standard 
arithmetic 

4. Extended precision Not available Optional Standard Standard Standard 
floating-point (no-charge) 

5. New instructions Not available Standard Standard Standard Standard 
a. COMPARE LOGICAL (except for 

CHARACTERS MONITOR CALL) 
UNDER MASK 

COMPARE LOOICAL 
LONG 

HALT DEVICE 
INSERT CHARACTER~ 

UNDER MASK 
LOAD CONTROL 
MONITOR CALL 
MOVE LONG 
SET CLOCK 
SHIFT AND ROUND 

DECIMAL 
START I/O FAST 

RELEASE 
STORE CHANNEL ID 
STORE CHARACTERS 

UNDER MASK 
STORE CLOCK 
STORE CONTROL 
STORE CPU ID 

b. CLFAR I/O Not available Standard Not available Standard Standard 
COMPARE AND SWAP 
COMPARE DOUBLE 

AND SWAP 
INSERT PSW KEY 
LOAD REAL ADDRESS 
PURGE TLB 
RESET REFERENCE BIT 
SET CLOCK COMPARATOR 
SET CPU TIMER 

3) 



Hardware Feature 

STORE CLOCK 
COMPARATOR 

STORE CPU TIMER 
SET PSW KEY 

FROM ADDRESS 
STORE THEN AND 

SYSTE:W1 VlASK 
STORE THEN OR 

S,YSTEM MASK 

D. Overlap of instruction 
fetching and 
preparation with 
instruction execution 

E. High-speed multiply 

F. CPU cycle time 

G. Dynamic address 
translation 

H. Interval timer 

I. Time of day clock 

J. CPU timer and clock 
comparator 

K. MOnitoring feature 

L. Program event recording 

M. Direct control 

N. Interruption for SSM 
instruction 

Systeml360 
Model 65 

Instruction unit 
normally prepares 
one instruction at 
a time. Imprecise 
interruptions occur 
only for storage 
violations. 

Not avai lable 

200 nanos econds, 
8-byte data path 

Not available 

Standard (16.6 ms 
resolut ion) 

Not available 

Not available 

Not available 

Not available 

Optional 

Not implemented 

system/370 
Model 158 
(Models 1 and 3) 

Instruction 
prefetchin g is 
performed. One 
pre fetched 
instruction is 
decoded, no 
operand 
prefetching 
is performed. 
Imprecise 
interruptions 
cannot occur. A 
64-word buffer is 
provided in the 
Modell. A 
128-word buffer 
is provided in 
the Model 3. 

Not available 

115 nanseconds, 
4-byte parallel 
data path 

Standard 

Standard (3.33 ms 
resolution) 

Standard 

Standard 

Standard 

Standard 

9ptional 

Standard 

System/370 
Model 165 

Instruction unit 
can process 
several 
instructions while 
execution uni t 
executes one 
instruction. 
Imprecise 
interruptions 
can occur. 

optional 

80 nanoseconds, 
8-byte data path 

Not available 

Standard (3.33 ms 
resolution) 

Standard 

Not available 

Not available 

Not available 

standard 

Not implemented 

SystenV370 
Model 165 II 

Same as Model 168 

Optional 

Same as Model 165 

Standard 

Standard (3.33 IDS 

resolution) 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

System/370 
Model 168 
(Models 1 and 3) 

Same as Model 165 
except that 
instruction and 
execution unit 
implementation 
is enhanced and 
imprecise 
interruptions 
ca nnot occur. 

Optional 

Same as Model 165 

Standard 

Standard (3.33 ms 
resolution> 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 



Hardware Feature 

O. Compatibility features 
(all are optional and 
mutually exclusive except 
where noted otherwise) 

P. Control logic 

Q. Instruction retry by 
hardware 

R. Machine check 
interruption 

S. Fixed storage area size 
in lower storage 
(including logout area 
for machine and channel 
errors) 

T. Multiprocessor systems 

Systeml360 
Model 65 

1. 7070/7074 
2. 7080 (for both 

705 and 7080) 
3. 709/7040/7044/ 

7090/7094/709411 

Microprogram in 
ROS 

No 

One level of 
machine check 
provided for all 
machine errors 
and one machine 
check mask. 

328 bytes including 
CPU and cha nnel 
log outs 

1. Multisystem 
optional feature 
permits inter­
connection of 
two Model 65s. 
Main storage is 
shared (512K or 
more). Direct 
control is 
required. 

2. The support or 
main processor 
in an AS P con­
figuration can 
be a Model 65. 
Two or three 
systems are con­
nected via a 
Channel-to­
Channel Adapter. 

System/370 
Model 158 
(Models 1 and 3) 

1. 1401/40/60, 
1410/7010 

2. OS/DOS 
3. 7070/7074 

(features are 
no-charge and 
not mutually 
exclusive) 

Microprogram in 
reloadable control 
storage 

Yes 

Occurs after 
corr ected an d 
uncorrected errors. 
There are seven 
types of machine 
check and many 
are individually 
maskable. 

1184 bytes reduc­
ible to 512 if 
extended logout 
area of 672 bytes 
is moved 

Same as Model 168 

system/370 
Model 165 

1. 7070/7074 
2. 7080 (for both 

705 and 7080) 
3. 709/7090/7094 

709411 (does not 
include 704, 
7040, 7044) 

Microprogram in 
capacitor ROS and 
monoli thic WCS. 

Yes 

Occurs after 
corrected and 
uncorrected errors. 
There are four 
types of machine 
check and many 
are individually 
maskable. 

1504 bytes reduc­
ible to 512 if the 
extended logout 
area of 992 bytes 
is moved 

1. A multisystem 
feature is not 
available. 

2. A Model 165 can 
be a support 
or a main pro­
cessor in an 
ASP configuration 

System/370 
Model 165 II 

Same as Model 165 

Same as Model 168 

Yes 

Sames as Model 168 

Same as Model 168 

Same as Model 165 

Syst:em/370 
Model 168 
(Models 1 and 3) 

Same as Model 165 

Microprogram in 
monoH thic ROS 
and monolithic wcs 

Yes 

Same as Model 165. 
except five types 
of machine check 
are implemented 
and more data is 
logged by a Model 
168. 

1928 bytes reduc­
ible to 512 if the 
extended logout 
area of 1416 bytes 
is moved 

1. The 3068 Multi­
systerr Coromuni­
cation Unit is 
used to connect 
two Medel 168 
sys terns (any 
combination of 
Models 1 and 3) 
together for a 
tightly- coupl ed 
roul ti processing 
configuration. 

2. JES3 (Job Entry 
Subsystem 3) of 
OS/VS2 Release 
3 supports the 
Model 168 in a 
loose ly-coupled 
mul tiprocess ing 
configurati on 
of from two to 
four systems. 

3. A Model 168 can 
be a rrain or 
support 



Hardware Feature 

U. Power warning 

V. Virtual machine assist 

W. Remote analysis unit 

X. Integrated Storage 
Controls 

II. STORAGE 

A. Processor (main) 
storage sizes 

B. Type of processor 
storage 

C. Processor storage 
interleaving 

D. High-speed buffer 
storage 

SystenV360 
Model 65 

Not available 

Not available 

Not available 

Not available 

256K 
512K 
768K 
1024K 

System/3?O 
Model 158 
(Models 1 and 3) 

Optional 

Optional 

Yes - service 
processor is 
standard 

Optional for 
attachment of 
333O-series and 
3340 disk storage, 
or the 3850 Mass 
Storage System 

512K 

1024K 
15361< 
2048K 
3072K 
4096K 

Ferrite cores Monolithic 
technology 

Two-way inter- None 
leaving of sequen-
tial accesses other 
than by the 
channels is 
provided. 

No 8K is standard 
in the Model 1. 
16K is standard 
in the Model 3. 

System/370 
Model 165 

Not available 

Not available 

Yes - 2955 
Remote Analysis 
Unit is optional 

Not ava~lable 

512K 

1024K 
15361< 
2048K 
3072K 

Ferri te cores 

Storage is 4-way 
doubleword inter­
leaved for CPU 
and channel 
requests. 

. 8K is standard, 
8K more can be 
added. 80 nano­
second cycle. 

SystenV370 
Model 165 II 

Not available 

RPQ feature 

Same as a Nodel 
165 

Not avai lable 

1024K 

2048K 
3072K 

Ferri te cores 

Same as Model 165 

Same as Model 165 

Syste!:!.'3?O 
Model 168 
(Models 1 and 3) 

processor 
in an ASP 
configuration. 

Optional 

Yes - 2955 
Remote Analysis 
Unit is optional 
in the Model 1, 
service processor 
is standard in 
the Model 3 

Same as 
Model 158 

l024K 

2048K 
3072K 
4096K 
5120K 
6144K 
7168K 
8192K 

Monolithic 
technology 

Storage is 4-way 
doubleword inter­
leaved. 

Model 1 is same as 
Model 165. 32K 
is standard in 
the Model 3. 
Buffer row 
deleticn is 
implemented 



Hardware Feature 

E. Processor storage 
validity checking 

F. Byte-oriented operands 

G. Store and fetch 
protection 

d. Shared processor 
storage 

I. 2361 Core Storage 

III. CHANNELS 

A. Total number per 
system 

System/360 
Model 65 

Par ity checking 
by byte. No hard­
ware error 
correct ion is 
provided. 

No 

Standard 

optional (Model 
65 system shares 
2361 Core Storage 
with a Model 50, 
65, or 75) 

Optional. 
Up to 8 million 
bytes can be 
attached. 

Up to 7 

System/370 
Model 158 
(~dels 1 and 3) 

ECC checking on a 
doubleword. Single-
bit errors are 
corrected by 
hardware. 

Standard 

Standard 

Not availabl e 

System/370 
Model 165 

Same as Model 158 

Standard 

Standard 

Not available 

System/370 
Model 165 II 

Same as Model 158 

Standard 

Standard 

Not avai lable 

Cannot be attached Cannot be attached Cannot be attached 

By±e multiplexer 
channel 0 and 
block multiplexer 
channels 1 and 2 
are standard. 
Block multiplexer 
channels 3 to 5 
are optional. 
Channel 4 can be 
a second byte 
multiplexer 
channel instead 
of a block 
mul tipl exer in 
systems with 768K 
or more and 
channel 3 installed. 
Selector mode 
standard for all 
block multiplexers. 
Channel rate is 1.5 
MB/sec. 

1. Up to 7 
standard 

2. Up to 12 
Extended 
optional 

with 
Channels 
feature 

Same as Model 165 

System/370 
Model 168 
(Model s 1 and 3) 

in both lI'odels 

Same as Model 158 

Standard 

Standard 

Not available 

cannot be attached 

Same as Model 165 



Hardware ~ 

B. 2870 Multiplexer 
Channel 

C. 2860 Selector 
Channel (1.3 MBlsec.) 

D. 2880 Block Multiplexer 
Channel (1.5 MB/sec). 
Two-Byte Interface 
feature permits a 
3.0 MB/sec. data rate 

1. Maximum number 
of subchannels 

System/360 
Model 65 

One or two can 
be attached 
(192 subchannels> 

A maximum of 6 
can be attached 

Cannot be attached 

System/370 
Model 158 
(Models 1 and 3) 

Does not attach 
(Byte mUlti­
plexer channel 0 
or 4 on a Model 1 
can have 256 non­
shared subchannels 
or eight shared 
subchannels and 
120 nonshared 
subchannels. 
Byte multi-
plexer channel 
o or 4 on a Model 
3 can have 256 
nonshared with­
out subchann el 
sharing installed 
or 256 nonshared 
less 16 or 32 for 
each control unit 
position wired 
for 16 or 32 
shared sub­
channels. 

Does not attach 

Does not attach 

For all Modell 
block mul ti­
plexer channels, 
16 shared and 480 
nonshared. For 
all Model 3 block 
mul tipl exer 
channels when the 
second byte multi­
is not installed: 
a) 736 nonshared 

with no sub­
channel sharing 
installed 

b) With subchannel 
sharing in­
stalled, 40 
shared and 736 
nonshared less 1 
for each shared 
subchannel 

System/370 
MOdel 165 

same as Model 65 

Same as Model 65 

A maximum of 6 
can be attached 
without the 
Extended Channels 
feature, a maximum 
of 11 with this 
feature. 
1 shared 
56 nonshared 

System/370 
Model 165 II 

Same as Model 65 

Same as Model 65 

s~e as Model 165 

Same as Model 165 

System/310 
Model 168 
(Models 1 and 3) 

Same as Model 65 

Same as Model 65 

Same as Model 165 

1 shared and 56 
nonshared with­
out extended 
uni t control 
words feature, 
1 shared and up 
to 256 nonshared 
wi th feature 



Hardware Feature 

E. Channel dual I/O bus 

F. Maximum aggregate data 
rate for channels 

G. Channel retry data 
provided after channel 
error 

H. Channel-to-Channel 
adapter 

I. Extended Unit Control 
Words on the 2880 

J. Channel indirect data 
addressing 

Systeml360 
Model 65 

No 

In excess of 
4 MB/sec for 
2870 and six 

Yes 

one 
2860s 

Optional on 2860 

Not available 

System/370 
Model 158 System/370 
(Models 1 and 3) Model 165 

For the Model 3 
wi th the second 
byte multi­
plexer installed: 
a) 480 nonshared 

with no sub­
channel sharing 
installed 

b) With subchannel 
sharing in­
stalled, 32 
shared and 480 
nonshared less 
1 for each shared 
subchannel 

No 

6.75 MB/sec for 
five block 
mul tipl exer 
channels 

Yes 

Optional 

Standard 

No 

In excess of 
9 MB/sec with 
twelve channels 

Yes 

Optional on 2860 

Optional 

Not available 

System/370 
Model 165 II 

No 

Same as Model 165 

Yes 

Optional on 2860 

Optional 

Optional (required 
by the virtual 
storage programming 
systems) 

System/370 
Model 168 
(Models 1 and 3) 

Yes 

17MB/sec 

:les 

Optional on 2860 

Optional 

Optional (required 
by the virtual 
storage prograrrming 
systems) 
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Hardware r'eature 

IV. OPERATOR CONSOLE DEVICES 

V. I/O DEVICES 

A. 3505 Card Reader 
3525 Card Punch 

B. 3211 Printer 

C. 3803/3420 Magnetic 
Tape Subsystem 
(Models 3,5,7 and 
4,6,8) 

System/360 
Model 65 

1. 1052 Printer­
keyboard 
(optional) 

2. Second 1052 
Printer-Key­
board is 
optional 

3. A 2250 Display 
Unit and a 
remote 2150 
Console are 
optional 

4. Other devices 
can be used as 
primary and 
secondary 
consoles. 

No 

Yes 

System/370 
Model 158 
(Models 1 and 3) 

1. Display console 
with keyboard 
and light pen 
is standard. 
Hardcopy can 
be provided 
optionally via 
a 3213 Printer 
for display 
mode. Display 
console can 
al so oper a te 
in printer 
keyboard mode 
instead of 
displ ay mode. 

2. 2150 Console 
with 1052-7 
Printer-Key­
board 

3. Additional 
consoles, such 
as display 
units, are 
optional 

(store status 
function is 
provided) 
4. 3056 Remote 

System Con­
sole in 
addition to 

Yes 

Yes 

the standard 
display console 
is optional. 

Yes, except Model 8 Yes 

System/370 
Model 165 

System/370 
Model 165 II 

1. Standalone 3066 
MOdel 1 system 
Console is 
required. It 
includes: 

1. Standalone 3066 
Model 1 Systerr. 
Console is 
required. The 
store status 
function is 
supported. 

a= A CRT-key­
board 
combination 
for operator/ 
system 
communication 

b. An indicator 
viewer 

c. A microfiche 
document viewer 

d. A proce ssor 
storage config­
uration plug­
board 

e. A system 
activity meter 

f. A device for 
loading WCS and 
microdiagnostics 

The store status 
function is not 
provided. 

2. Optionally, other 
devices can be 
used as secondary 
consoles as listed 
for the Model 65. 

Yes Yes 

Yes Yes 

Yes Yes 

System/370 
Model 168 
(Model s 1 and 3) 

1. Standalone 3066 
Model 2 System 
Console provides 
same features 
as 3066 Modell 
and store status 
function. Other 
consoles can .be 
attached as for 
Model 165. 

Yes 

Yes 

Yes 



Hardware Feature 

D. Direct access devices 
(2311,2314,2303,2301, 
and 2321> 

E. 3330-series disk storage 

1. 3830 Storage Control 
Model 1 

2. 3830 storage Control 
Model 2 

3. Integrated Storage 
Controls feature 

F. 2305 facility Models 1 
and 2 

G. 3340 Direct Access 
Storage Facility 

H. 3410/3411 Magnetic Tape 
SUbsystem 

I. 3540 Diskette I/O Unit 

J. 3600 Finance 
Communication System 

K. 3650 Retail Store System 

L. 3660 Supermarket System 

M. 3704 and 3705 Communi­
cations Controllers 

N. 3740 Data Entry System 

O. 3767 Data Communication 
Terminal 

P. 3770 Data Communication 
System 

Q. 3790 Communication 
System 

R. 3800 Printing Subsystem 

System/360 
Model 65 

All attach 

No 

No 

No 

NO 

No 

NO 

No 

No 

Yes, emulation 
mode only 

Yes 

Yes 

Yes 

NO 

No 

System/370 
Model 158 
(Models 1 and 3) 

All except 2301 
drum 

Yes (all models) 

Yes 

Yes 

Yes 

2305 Model 2 
only 

Yes (attacanent 
via 3830 Model 
2 and integrated 
storage controls) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes, emulation 
mode and network 
control program 
modes. 

Yes 

Yes 

Yes 

Yes 

Yes 

System/370 
Model 165 

Same as Model 65 

Yes (Models 1 
and 2 only) 
Yes 

Yes 

No 

Yes on 2880 

No 

No 

NO 

No 

NO 

No 

Same as Model 158 

Yes 

No 

No 

No 

No 

System/370 
Model 165 II 

Same as Model 65 

Yes (all models) 

Yes 

Yes 

No 

Yes on 2880 

Yes (attachment 
via 3830 Model 2) 

No 

No 

Yes 

Yes 

Yes 

Same as Model 158 

Yes 

yes 

Yes 

yes 

Yes 

System/370 
Model 168 
(Models 1 and 3) 

Same as Model 65 

yes (all models> 

Yes 

Yes 

Yes 

Yes on 2880 

yes (attachment 
via 3830 Model 
2 and integrated 
storage 
controls) 

No 

No 

Yes 

yes 

Yes 

Same as Model 158 

Yes 

Yes 

Yes 

Yes 

Yes 



~ System/370 System/370 
,f: System/360 Model 158 System/370 System/370 Model 168 
0'1 Hardware Feature Model 65 (Models 1 and 3) Model 165 Model 165 II (Models 1 and 3) 

S. 3850 Mass Storage System No Yes via 3830 No Yes via 3830 Yes via 3830 
Model 3 and Model 3 Model 3 and 
Integrated Integrated 
Storage Controls Storage 

Controls 

T. 3881 Optical Mark Reader No Yes No No No 

u. 3886 Optical Character No Yes No Yes Yes 
Reader 

v. 3890 Document Processor No Yes No Yes Yes 



1.2..!.U1. OS AND OS/VS SUPPORT OF THE MODEL 168 (MODELS 1 AND 3) 

Hardware Feature 

1. CPU 

A. Mode of system operation 

B. Instruction set 

1. Standard set 
(binary arithmetic) 

2. Decimal arithmetic 

3. Floating-point arithmetic 

q. Extended precision 
floating-point 

5. New instructions 
a. COMPARE LOGICAL 

CHARACTERS UNDER 
MASK 

COMPARE LOGICAL 
LONG 

INSERT CHARACTERS 
UNDER MASK 

LOAD CONTROL 
MONITOR CALL 
MOVE LONG 
SET CLOCK 
SHIFT AND ROUND 

DECIMAL 
START I/O FAST 

RELEASE 
STORE CHANNEL ID 
STORE CHARACTERS UNDER 

MASK 
STORE CLOCK 
STORE CONTROL 
STORE CPU ID 

OS MFT and MVT 

BC mode only. Up to 15 
problem program partitions 
or regions. 

All languages 

All languages except 
FORTRAN 

All languages except 
RPG 

Assemblers F and H, PL/I 
Optimizing Compiler, PL/I 
Checkout Compiler, 
FORTRAN H, FORTRAN 
H-Extended 

EC and ~AT modes only. 
One virtual storage of 
up to 16 million bytes 
is supported. Up to 
52 partitions of 
which 15 can be 
problem program. 

All languages 

All languages except 
FORTRAl~ 

All languages except 
RPG 

Same as MFT and MVT 

Mnemonics in Assembl ers Same as OS MFT 
F and H. Option to generate and MVT 
certain instructions in ANS 
Full COBOL Version 3 (CLCL, 
MVCL, ICM, SRP) 

OS/VS2 - Release 1 

EC and DAT modes only. One 
virtual storage of 16 million 
bytes is supported. Up to 63 
problem program regions of ~ich 
up to 42 can be TSO foreground 
regions. 

All languages 

All languages except 
FORTRAN 

All languages except 
RPG 

Same as MFT and MVT 

Same as OS MFT 
and MVT 
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Hardware Feature 

b. LOAD REAL ADDRESS 
PURGE TLB 
RESET REFERENCE BIT 
SET CLOCK 

COMPARATOR 
SET CPU TIMER 
STORE CLOCK 

COMPARATOR 
ST'ORE CPU TIMER 
STORE THEN AND 

SYSTEM MASK 
STORE THEN OR 

SYSTEM MASK 
c. CLEAR I/O 

COMPARE AND SWAP 
COMPARE DOUBLE AND SWAP 
INSERT PSW KEY 
SET PSW KEY FROM ADDRESS 

C. Interval timer 

D. Time of day clock 

E. Clock comparator and CPU timer 

F. Expanded machine check 
interruptions 

G. Monitoring feature 

H. Program event recording 

I. Interruption for SSM 
instruction 

J. Compatibility features 

K. Power warning 

OS MFT and MVT 

Supported by Assembler F, 
as of OS Release 21.6. 
Not supported by Assembler H 

Not supported 

Supported for timing 
facilities, except for 
time of day 

Supported for time of day 

Not supported 

supported by MCH 

supported by GTF and an 
Assembler mnemonic 

Not supported 

Not supported 

All are supported 

Supported by MVT as of 
Release 21.6 

All are supported 
by the System Assembler 

Supported 

Sq>ported for all 
timing facilities 
(except time of day; 
unless the extended 
timer option is 
incl uded in VS1 
control program 

Same as MFT and MVT 

Supported for job step 
and interval timing 
when extended timer 
option is included 
in the VS1 control 
program 

Same as MFT and MVT 

Same as MFT and MVT 

SUpported by Dynamic 
SUpport System 

Supported 

All are supported 

Supported as of 
Release 3 

OS/VS2 - Release 1 

Same as OS/VS1 

Supported 

Not supported 

Same as MFT and MVT 

Supported for ti~ing facilities 
except for time of day 

Same as MFT and MVT 

Same as MFT and f.'VT 

Supported by Dynamic Support 
System 

Supported 

All are supported 

Supported as of Release 1.6 
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Hardware Feature 

II. STORAGE 

A. Real storage sizes 
(1024K to 8196K) 

OS MFI' and MVT 

All are supported 

B. Byte-oriented operands Programmers can use the 
byte alignment hardware 
facility in Assembler 
programs 

C. Store and fetch protection Store protect only 
is supported 

III. CHANNELS 

A. Byte multiplexer channels One or tlliO are supported 

B. Block multiplexer and selector Supported 
channels 

C. Channel retry performed Yes 

D. Channel indirect data Not supported 
addressing 

0\ IV. CONSOLES 
(X) 

A. 3066 Console 

B. Alternate and additional 
consoles supported 

V. I/O DEVICES 

A. 3505 Card Reader and 3525 
Card Punch 

B. 3211 Printer 

C. 3803/3420 Magnetic 
Tape Subsystem 
(Models 3, 5, 7 and 4, 6, 8) 

Supported. MCS and DIDOCS 
required 

Yes 

Supported 

Supported 

Supported 

All are supported 

Same as MFT am MVT 

Store and fetch 
protection are 
supported 

One or two are 
supported 

Supported 

Yes 

Supported 

Same as MFT am MVT 

Yes 

Supported 

Supported 

Supported 

OS/VS2 - Release 1 

All are supported 

Same as MFT and MVT 

Store and fetch protection 
are supported for all regions 

One or two are supported 

supported 

Yes 

Supported 

Same as MFT and MVT 

Yes 

Supported 

Supported 

Supported 
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Hardware Feature 

D. 2314/2319 facilities 

E. 3330-series with RPS and 
multiple requesting attached 
via 3830 Storage Control Model 
1, 3830 Storage Control Model 
2, or Integrated Storage 
Controls 

F. 3340 Direct Access Storage 
Facility 

G. 2305 Facility Models 1 and 2 
with RPS and multiple 
requesting 

H. 3600 Finance Communication 
system 

I. 3650 Retail Store System 

J. 3660 Supermarket System 

Supported for system 
residence, data sets, 
SYSIN devices, and SYSIN 
and SYSOUT data sets. 
Record Overflow and 
channel switching features 
are' supported. 

supported as V.D. 
above. RPS, multiple 
requesting, sixteen-
drive addressing, 32 Drive 
Expansion, Two-
Channel Switch, Two­
Channel Switch Additional, 
3333 string SWitch, and 
Record Overflow are 
supported. Only Models 
1 and 2 are supported. 

Not supported 

Supported for system 
residence. data sets, and 
SYSIN/SYSOUT data sets. 
RPS and multiple requesting 
are supported. 

Not supported 

Not supported 

Not supported 

Supported for system 
residence, data sets, 
paging devices, JES 
spooling devices, and 
SYSIN devices. Record 
Overflow and channel 
switching features are 
supported. 

Same as V.D. 
above. RPS, multiple 
requesting sixteen­
drive addressing, 32 
Drive Expansion, 
Two-Channel Swltch, 
Two-Channel SWitch 
Additional, 3333 
String SWitch, and 
Record Overflow are 
supported. All 
models are supported. 

Support same as for 
3330-series 

Same as V.D. above 
except for SYSIN 
devices. RPS and 
multiple requesting 
are supported. 

Supported attached to 
a 3704/3705 in NCP/VS 
mode by VTAM and TCAM 
through VTAM 

Supported attached to 
a 3704/3705 in 
emulation mode by BTAM 
supported attached to a 
3704/3705 in NCP/VS 
mode by VTAM and 
TCAM through VTAM 

Supported attached to 
a 3704/3705 in 
emulation mode by BTAM 
Supported attached to 
a 3704/3705 in NCP/VS 
mode by VTAM 

OS/VS2 - Release 1 

supported for system 
residence, data sets, 
paging devices, SYSIN and 
SYSOUT data sets, and SYSIN 
devices. Record Overflow 
and channel switching features 
are supported. 

Same as V.D. above. RPS, 
multiple requesting, 
sixteen-drive addressing, 
32 Drive Expansion, Two-
Channel Switch, Two-Channel Switch 
Additional, 3333 String 
Switch, and Record Overflow 
are supported. All models 
are supported. 

Not supported 

Same as V.D. above except 
for SYSIN devices. RPS and 
multiple requesting are 
supported. 

Not supported 

Not supported 

Not supported 



Hardware Feature 

K. 3704 and 3705 communications 
Cent roll ers 

L. 3740 Data Entry system 

M. 3767 Data Communication 
Terminal 

N. 3170 Data Communication 
System 

o. 3790 Communication System 

P. 3800 Printing Subsystem 

Q. 3850 Mass Storage System 

R. 3886 Optical Character Reader 

S. 3890 Document Processor 

OS MFT and MVT 

Supported in emulation 
mode. 
Supported in NCP mode 
by TCAM 

Supported (BTAM, TCAM) 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

Not supported 

OSlVS1 OS/vS2 - Release 1 

SUpported in emulation Supported in emulation mode 
mode supported in NCP mode by 
SUpported in NCP mode TCAM 
by TeAM supported in NCP/VS mode 
Supported in NCP/VS TCAM 
mode by TCAM and VTAM 

Supported (BTAM, TeAM) supported (BTAM, TeAM) 

Supported attached to Not supported 
a 3704/3705 in NCP/VS 
mode by VTAM and TCAM 
through VTAM 

Supported for synchron- Not supported 
ous data link control 
(SDLC) operations 
attached to a 3704/3705 
in NCP/VS mode by VTAM 
and TeAM through VTAM. 
SUpported for binary 
synchronous communica-
tion (BSC) operations 
attached to a 2701 or 
3704/3705 by 2770 
support in BTAM, TeAM, 
and VTAM. 

Supported attached to Not supported 
a 3704/3705 in NCP/vS 
mode by V'l'AM 

supported 

Supported 

Supported 

Supported 

Not supported 

Not supported 

Not supported 

Supported 

by 
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address spaCE~, definition 34 
architecture design 8 
l\sCII/EBCDIC mode 8 

basic control mode 
compatibility with system/360 8 
programmin<J systems supporit 141-151 

buffer row dE!letion 20 
buffer stora<Je 

Model 1 26 
Model 3 12~i-126 

<:hange bit 6 ~~ 
<:hannel dual I/O bus 30 
c:hannel indil:ect data addressing 61 
Ghannel maski.ng changes for EC mode 12 
<:hannel program translation 68 
<:hannel retry 20 
<:hanne Is 30 
CLEAR I/O instruction 18 
c:lock comparator 18,22 
Gommand retry 20 
COMPARE AND SWAP instruction 18 
COMPARE DOUBlE AND SWAP instruction 18 
<:omparison table, Models 65, 158, 165, 165 II, and 168 hardware features 131-146 
Gomparison ta.ble, OS MFT, MVT, VS1, and VS2 support of the Model 168 1L~1-151 
c.:ompatibility 

BC mode wit,h System/360 8 
Model 165 with Model 168 8 
Model 3 with Model 1 of thE~ Model 168 125 

control registers 11 
control stora,ge 

read-only 11 
writable 

Model 1 11 
Model 3 126 

CPU 
cooling 5 
cycle time 11 
extended logout area 22 

cycle time 
control storage 11 
CPU 11 
local storage 11 
processor storage 23 

CPU timer 18,22 

DAT hardware (see dynamic address transla1:ion) 
d.ynamic address translation 

addresses translated 64,65 
functions 41-43 
instruction nullification 66 
segment table origin address saving 62 
,time to perform 59 
translation lookaside buffer 59 
transla.tion process 59,61 
translation tables 51 

execution uni"t. 11 
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extended control mode 
description 12-17 
programming systems support 9 

external page storage 52 
extended unit control words feature 30 

features of the Model 1 
optional 33 
standard 32 

features of the Model 3 125 
fixed processor storage locations 

model-dependent 15 
model-independent 14 

imprecise interruptions 12 
indirect data address list 67 
indirect data address word 67 
INSERT PSW KEY instruction 18 
instruction nullification 66 
Instruction Processing Damage interruption 20 
instruction unit 11 
instructions 

buffering 11 
changes to for EC mode 15 
list of standard 32 
with improved execution speed 126 

Integrated storage Controls feature 
for 3330-series strings 95 
for 3340 strings 117 
Staging Adapter feature 98 
summary of features 123 

interleaving 23 
internal performance 

Model 1 2 
Model 3 2 

interruptions 
machine check 20-22 
page translation exception 53,61 
segment translation exception 61 
SSM instruction 16 

interval timer 10 
I/O devices for the Model 168 94 

LOAD REAL ADDRESS instruction 59 
local storage 11 
logical storage 23 
long-term fixing 54 

machine check code 21 
machine check interruptions 20,22 
main storage (see processor storage) 
Model 165 II 1,10,11,12,17,18,19,20,26,32,34,59,137-146 
Model 168 Model 1 and 3 differences 125-135 
monitoring feature, description 17 
monolithic technology for processor storage 6 
motor generator set 

Model 1 5 
Model 3 125 

nonpaged mode of program operation 55 

optional features 
Model 1 33 
Model 3 125 
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OS MFT and MVT 1,9,23 
OS/VS1 and OS/VS2 1,9,23 

page 52,56 
page fault 53 
page :frame 52 
page-in 52 
page-out 52 
page replacement algorithm 54 
page table 52 
page translation exception 53 
paged mode of program operat:ion 55 
paging 52 
paging device 52 
performance in a virtual storage environment 69-83 

factors affecting 73 
increasing 80 
relationship to virtual storage size 76 

power warning feature 22 
processor storage 

reconfiguration 24 
sizes 23 
technology 7 

program event recording 
comparison with monitoring feature 17 
description 16 

programming systems support of the Model 168 
OS MFT and MVT 147-151 
OS/vS1 and OS/VS2 147-151 

PSW 
BC mode format 13 
change for EC mode 12 
EC mode format 13 

PURGE TLB instruction 62 

RAS features 19-23 
read-only storage 11 
real storage 38 
reconfiguration, processor storage 24, 
reference bit 64 
RESET REFERENCE BIT instruction 64 

segment 52,56 
segment tabl,e 52,57,60 
segment tabl'e origin address saving 62 
segment translation exception 57 
serv1ce processor in the Model 3 

advantages 135 
CE panel 132 
components 129 
corporate standard interfa.ce 133 
cOWlters 132 
functions 128 
general operation 128 
internal disk file 132 
modem 134 
printer control 133 
processor unit 130 
RETAIN/370 interface 134 
trace unit 131 
2955 mode 134 

SET CLOCK COMPARATOR instruction 18 
SET CPU TIMER instruction 19 
SET PSW KEY FROM ADDRESS instruction 18 
SET SYSTEM MASK instruction interruption 16 
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short-term fixing 54 
slot 52 
standard features 

Model 1 32 
Model 3 125 

storage 
buffer 26 
control 11 
external page 52 
interleaving 23 
local 11 
processor (main) 23 
protect key expansion 13 
real 38 
reconfiguration 24 
ripples 26 
virtual (See virtual storage) 

storage protect key 13 
STORE CLOCK COMPARATOR instruction 18 
STORE CPU TIMER instruction 19 
store status function 32 
STORE THEN AND SYSTEM MASK instruction 17 
STORE THEN OR SYSTEM MASK instruction 17 
STO-stack 62 
system console 5,32,64 
system highlights 1-4 
system space requirements 5 
system technology 6-7 

thrashing condition 73 
translation lookaside buffer 59 

virtual equals real mode 55 
virtual machine assist RPQ 90 
Virtual Machine Facility/370 1,9,43,52,84-93 
virtual machines 

advantages 91-93 
definition 84 
general operation 84-90 

virtual storage 
advantages 44- 50 
definition 38 
organization 56 
need for 34 
relationship between size and performance 76 
resources required to support 70 

virtual storage address fields 58 
virtual storage page 51 

writable control storage 11 

2955 Remote Analysis Unit 10,23,128,135 

3066 Model 2 System Console 5,32 

3067 Power and Coolant Distribution Unit 
Model 2 5 
Model 3 125 

3330-series disk storage 
attachment via ISC 95 
Model 11 drives 94 
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3340 direct access storage facility 
advantages summary 120 
alternate tracks 105,108,110 
attachment via integrated storage controls 117 
attachment via the 3830 Model 2 114 
capacity 9~~,101 
channel switching features 115 
defect skipping 112 
description of 3340 drives 99 
error dete<:tion and correc·tion 110 
error logging 116 
features table 122 
fixed head feature 101,108 
interm:ixin~J 3340 and 3330-series drives on an attachment 120 
multiple requesting 114 
physical address bytes 113 
programmin~J support 150 
read only feature 103 
rotational position sensing 114 
sectors 112 
seek verificat.ion 113 
servo systE~m 105 
string conj:igurations 99 
string swit:ching 115 
timing characteristics 112 

3348 Data Module, for the 3340 direct access storage facility 
advantages 101 
capacity 

Model 35 99,106 
Model 70 99,107 
Model 701i' 99,109 

cylinder and read/write head layout 
Model 35 106 
Model 70 107 
Model 70~' 109 

general description 99 
initializa1:.ion 113 
loading and unloading 102 
track formatting 110 
track layout on the recording surface 104 

3830 S,torage Control Model 2 
features for 3340 facili"ties 114 
summaryo:t: features 123 
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SECTION 90: OS/VIRTUAL STORAGE! FEATURES 

If required, the OS/Virtual Storage! Features SUpplement, GC20-1752, 
should be inserted here. 
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SECTION 100: OS/VIRTUAL STORAGE £ RELEASE! FEATURES 

If required, the OS/Virtual Storage £ Release 1 Features Supplement, 
GC20-1753, should be inserted here. 
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SECTION 110: VIRTUAL MACHINE FACILITY/310 FEATURES 

If required, the Virtual Machine Facility/310 Features supplement, 
GC20-1151, should be inserted here. 
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