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IBM 4381 Processor Family 
Model Groups 11, 12, 13 and 14 

The expanded family of IBM 4381 processors is 
a versatile range of intermediate processors 
providing users with up to a five-fold growth 
path of increasing performance. 

The 4381 MG ll~ MG 12 and MG 13 are 
uniprocessors, while the MG 14 is a dual 
processor consisting of two integrated 
instruction processors operating under a single 
control program. 

Enhanced logic technology provides sub­
nanosecond switching time. This and additional 
channel functions allow significant performance 
improvements. 

Areas of Use 
The performance range and comprehensive 
features of the 4381 family enable these processors 
to satisfy a wide variety of computing needs. 
While highly satisfactory for an extensive range 
of commercial applications, the 4381 processors 

data control 

are also leaders in compute-intensive jobs 
involving long and extended precision floating 
point cal culations for many enginee ring and 
scientific applications. 

Central Site Options 
- As growth options from smalle r 4300 and 

303X or equivalent processors 
- As loose ly coupled processors to 308X and 

3090 installations 
- As S/370-XA migration, test or production 

vehicles 

End User Site Options 
- As department processors 
- As engineering and scientifi c laboratory 

processors 
- As processors in super-mini environments 

All Environments 
- As app li cation processors for: 

• Information Centers 
• DP and business professionals 
• Special applications 



Storage Subsystem 

16-byte paths 

Two Level Storage Subsystem 
- High speed buffer 

• Uniprocessor 4K to 64 K byte 
• Dual processor 2 x 64 K byte 
• Buffer cycle time matches instruction 

processor cycle time 
• Store-in buffer des ign reduccs storage 

accesses 
• Uniprocessors handle 2Kb (for storage sizes 

up to 16~lb) or 4Kb virtual pages, with 
automatic switching between 2Kb and 4Kb 
modes under microcode control 

• Dual processor handles 4 Kb virtual pages 
only 

• Swap buffer writes back modified high speed 
buffer blocks to storage during high speed 
buffer reload 

- Processor storage 
• Uniprocessors 4 to 32 mf'gabytes 
• Dual processor l6 to 32 megabytes 

- 16-byte-wide data paths within storage 
subsystem 

8-byte paths 
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- Controls data flow to processor storage and 
swap buffer 

- Pe rforms error checking and correction 

Designed for High Availability 
- Single bit error correction 
- Detection of all double bit errors and 

correction if one is intermittent via mi crocod(', 
- Automatic reconfiguration of buffers and 

buffer directory unde r microcode control. 
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High Performance Instruction Processor (s) 
- 56/68 nanosecond cycle timc 
- 8-byte-wide data paths for inte rnal storage and 

channel interfaces 
- 8-bit-wide arithmetic logic unit and shifte r 
- 18-byte instruction prefetch buffe r 
- 2 K -byte local storage for registe rs and control 

information 
- High capacity control storage for fully res id ent 

operating mi crocode 
- 56-byte-wide hardware multipli e r (except Me 11) 
- Dual processor: 

• Id enti cal design for each processor 
• Operate using a single copy of MVS or VM in 

shared processor storage 

Microcode-Driven 
- F u 11 S/370 user instruction set for com me rcial 

and scientifi c processing 
- Basic microcode for S/370 and XA modes 
- Extended Control Program Support (ECPS) in 

S/370 mode for VM and MVS including 
Preferred Mach ine Assist (PMA) 

- PMA mi crocod e enables MVS to run at almost 
native speed under VM 

- ECPS: VM includ es enhancements to improve 
VM/SP performance when using High 
Performance Option 

- SORT Assist enhances DF SORT (Data Faci lity 
Sort) performance under MVS/XA 

- SIE Assist (Start interpretive Execution) 
improves throughput for preferred guest 110 
ope rations under VM/XA System Facility 

- HPO Assist improves performance in S/370 
mode for VM/SP High Performan ce Option 

Features for Enhanced Scientific Computing 
Performance 
- High-speed Hardware Multipli e r (except Me 11) 
- Mathematical Ass ists, which redu ce processor 

busy time by up to 65 (Yo for the assisted 
fun ctions 
• Multiply and Add Facility - aJl models 
• Square Root Faci lity - all models 
• Mathematical Function Facility (except 

Mell), whi ch includes short and long 
precision versions of exponentiation, 
common logarithm and natural logarithm 

Designed for High Availability 
- Automatic reconfiguration of control storage 

using spare storage capacity 
- Macro instruction retry 
- Arithmetic logi c unit and shifter provide 

automatic backup for hardware multipli er 
- Dual processor : 

• In many cases, e ither instru ction processo r 
can operate as a uniprocessor if the other 
fail s provided that the system is 
appropriately configured 



Channel Subsystem 
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Channel Subsystem 
- Channels operate in S/370 or XA mode 
- Full support of dynami c path reconnection 

XA mode 
- 256-byte buffer per channe l minimizes 

interference to instruction processing 
- Data streaming capability up to 3 Mb/sec on 

block multiplexor (BMPX) channels 
- One optional Channel-To-Channel Adaptor 

attachable to any BMPX channel 

Uniprocessors 
- One channel subsystem each 
- Six standard channels 
- Six optional channe ls 
- One or two byte multiplexor (MPX) channels 

2 byte 

I byte 

Dual Processor 
- Two channel subsystems (one attached to each 

instruction processor) 
- Each subsystem has the same channel 

characte ri sti cs 
-12 standard channe ls (six pe r instruction 

processor) 
- Six optional channe ls (three per instruction 

processor) 
- Standard channels include two, three or four 

byte multiplexor channels (one or two for each 
channe l subsystem) 

Designed for High Availability 
- Automatic channel data buffe r reconfiguration 

using spare buffer storage capacity 
- Dual processor: 

• Each processor can access those 110 devices 
that are connected to (or switchable between) 
the two channel subsystems 



Performance 

Commercial Scientific 

4.3 

3.1 

- Diagrams indicate approximate re lative interna l 
perfotmance, not external throughput. 

- Scientifi c performa nce does not include the use of 
Mathe matica l Ass ists . 

- Commercial a nd scientifi c performance cannot be 
direct ly compared. 

- Actual performance varies according to hardware 
configuration, system control I)rogram and workload. 

Field Upgrade Paths 

MG ll • MGl2 • MGl3 • 

I 
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MG I MG2 

Operating Modes, System Control Program and Microcode Support 

Operating Modes System Control Program Microcode Assists 

~1 VS/SP2 
MVS/XA Assist 

XA Mode OFSORT Assist 

VM/XA SF with VSE, VSl , MVS, VM Guest sm Assist 

MVS/SP1 MVS Assist (1) 

VMlSP or VM/SP + HPO onl y (3) 
S/370 Mode or with VSE, VSl, VM Guest VM Assist, 

ECPS: VM (2,4) 
VM/SP with MVS Guest 

VM /SP + HPO with MVS Guest VM Ass ist, 
ECPS: VM (2,4), PMA 

VSE, VS I, TPF -

Mathemati cal Multiply-and-Add, Square-Root Facili ty 

Assists Mathemati ca l-Functi on Facili ties (4) supported by 
Elementary Math Library (PRPQ P 81005) 

4.7 

I.lnl 'ludes Er. PS: MVS fun "ti ons. 2.1r1l ·lll d('s VM / Ii PO assisl for 1-11'0 fundi ons. 3. 1-11'0 ""'1ired for gr('a ll' r than 16Mb storagc sizes. 4. Excc pl MG II. 



Configuration 

Main Storage (Mb) 
Hi gh Speed Buffe r (Kb) 
Channels (Total) 
Maximum Number of 3 j\lh / sec Channels 

Maximum Aggregate Data Hate (i\ lh Isec) 

Processo r Cycle Time (n s) 

Physical characteristics 

Ite m 

Powe r Consumption 

Heat Output 

Space (Footprint) 

Space 
(including se rvice clearan ces) 

Ope rating Environment 

Helati ve Humidity 

Maxi mum Wett Bu lb 

Airfl ow 

Noise leve l 

Weight (net) 

Publications 

IBM 434 1/438 1 Pro(,essor 
I nstallati on ~1anua l-Ph ys ical 
Pl annin g 

IB M 438 1 Processor Family 
Steps Forward in Techn ology 

IB M 438 1 l1 niproccssor Functional 
Charact e ri sti cs 

IB M 438 1 Du al' Processor 
Fun ct ional Characteri stic 

Physical Planning Templa\t>: 
Metri c 
Engli sh 

IB M 438 1 Processo r Operations 

Manua l 

IBM Eurocoordination 

MGI I MG 12 MG I3 '\1C 14 
4.,8, 16 8,16, 24, 32 8, 16, 24,32 16, 24, :~2 

4 32 64 2 x 0-1 
6, 12 6,12 6, 12 12, 18 

4 6 9 16 

22 24 30 
36 (18 each 
processo r) 

68 68 56 56 

Units Un i p rocesso rs Dual Processor 

KVA I 50 Hz 4.7 7.2 

I 60 Hz 4.7 7.2 
Watts 4000 6600 
BTU/ hI' 13,650 22.500 
Sq. metres 1.34 134 
Sq. feet 14.33 14.33 
Sq. metres 11.58 11.58 
Sq. feet 125.61 125.61 
"Centi grade 10 to 32 10 to 32 
"Fahre nheit 50 to 90 50 to 90 
(1,1, 8 to 80 8 to 80 
"Centi grad e 23 23 
"Fahrenheit 73 73 
m:1 / min 37 57 
CFM 1300 2000 
dB(A) 54.2 55.3 
kg 770 9 10 
Ib 1700 2 000 

GA 24-4017 111 M 438 1 Processo r Channe l GA 24-3948 
Characte ri sti cs 

113M 438 1 [OCP Use rs Guide GA 24-3964 
G 580-1003 113M 438 1 Processors Summary and GA 24-3950 

Input/O utput Data Communi cat ions 
GA 24-3947 Con fi gu rator 

IB M 4381 Processors G 520-1059 
GA 24-402 1 The clear choice for extend ed 

computing growth 

A Guid e to the IB M 438 1 GC20-2021 
Processor 

GX 24-3951 IBM 438 1 Processo r Problem Analysis GA 24-3955 
GX24-3952 Guid e 

GA 24-3982 

S.A. au capital d e 2.700.000 F 
Siege soc ia l : Tour Pasca l 

I BM World Trad e 
Am e ri cas/ Far East Corpo rati on 
Town o f Mou nt Pl easant 
Ro ute 9, North Tarrytown 

Re fe re nces in this publi cation to IBM 
produ cts, progra ms or services do not 
impl y that IBM inte nd s to ma ke thcse 
ava il a bl e in a ll co untri es in which 11l ;\1 
ope rates . 
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Any re fe re nce to a n IBM program 
product in thi s publi ca tion is not 
inte nd ed to state or impl y th at o nl y 
IBM 's program produ cts may he used . 
Any fun ct ionall y equival e nt program 
may be used in stead . 
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