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SAS 

 

 lower layer borrowed from SATA 

 

 upper layers borrowed form FC 
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SAS perspektive 

 



Slide 3 of 22 SAS 

Glavne komponente SAS 

 Uređaj = {Inicijator – target- expander} 

 

 svaki SAS uređaj ima portove  
 

 portovi imaju linkove tj phy devices 

 

 svaki link 300MB/s (in one way) 
 

 SAS/SATA compatibility  
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Osnovni elementi SAS Arhitekture 

     
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Brzine fizičkog linka 
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 SAS uređaji i portovi 

   
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SAS Uređaji 
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Expander uređaji 

   
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SAS priključenja-attachment 
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SAS Domain: 128 x 128 



Slide 11 of 22 SAS 

SAS layers 
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SATA, SAS, FC 
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SAS kontoleri 
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SAS kablovi 29 pin 
 

Pin  
Name  Description  

S1  GND  GND for SAS Primary Port  

S2  RP+  SAS Primary Port Receive (positive) signal  

S3  RP-  SAS Primary Port Receive (negative) signal  

S4  GND  GND for SAS Primary Port  

S5  TP-  SAS Primary Port Transmit(negative) signal  

S6  TP+  SAS Primary Port Transmit(positive) signal  

S7  GND  GND for SAS Primary Port  

S8  GND  GND for SAS Secondary Port  

S9  RS+  SAS Secondary Port Receive(Positive) signal  

S10  RS-  SAS Secondary Port Receive (negative) signal  

S11  GND  GND for SAS Secondary Port  

S12  TS-  SAS Secondary Port Receive (negative) signal  

S13  TS+  SAS Secondary Port Receive (positive) signal  

S14  GND  GND for SAS Secondary Port  

P1  +3.3V  +3.3V power supply input  

P2  +3.3V  +3.3V power supply input  

P3  +3.3V  Pre-charge pin for +3.3V  

P4  GND  Ground  

P5  GND  Ground  

P6  GND  Ground  

P7  +5V-Charge  Pre-charge pin for +5V  

P8  +5V  +5V power supply input  

P9  +5V  +5V power supply input  

P10  GND  Ground  

P11  READY  LED READY LED output  

P12  GND  Ground  

P13  +12V=Charge  Pre-charge pin for +12V  

P14  +12V  +12V power supply input  

P15  +12V  +12V power supply input  
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SAS-SATA 
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SAS cables 

 



Slide 17 of 22 SAS 

Tipičan predstavnik SAS diskova 

   
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Primeri za razumevanje 

 PRIMER ZA VEŽBU BR. 1  

 SAS diskovi  

 

 PRIMER ZA VEŽBU BR. 2  

 SAS taktovi i brzine prenosa   
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PRIMER BR. 1  

< SAS diskovi >  

 Date su karakteristike jednog realnog SAS diska.  

 

 

 

 
 

 

 

 

 

 

 U konfiguraciji računara imate 2 takva diska. 

 

 Pristigla su 2 zahteva, za svaki disk po jedan 

 

 disk #1: sa adrese (cilindar 15, head 0, sektor 13), pročitati 10 sektora 

 disk #2: sa adrese (cilindar 940, head 2, sektor 1), pročitati 40 sektora 

 odrediti ukupno vreme trajanja oba disk pristupa bez preklapanja media i interface 
faze 

 

disk Savvio® 15K.2  

maximum Capacity  73-146 GB 

average seek time  3.3ms 

rotational speed 15000 rpm 

media speed 160MB/s 

disk interface SAS 2.0 

maximum disk buffer throughput 6 GB/sec 

disk buffer 32 MB 
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PRIMER BR. 1  

< SAS diskovi > 

 U slučaju SAS diskova, svaki disk radi nezavisno i to sa maksimalnom brzinom. Dva ili 
bilo koliko SAS diskova mogu obaviti N istovremenih operacija, po jednu na svakom 
disk pojedinačno.  

 Oba diska su SAS 
 

 i ovde se disk operacije preklapaju, obe se rade istovremeno 

 

 Ttotal=Max(Taccess1, Taccess2) 
 

 disk #1: sa adrese (cilindar 15, head 0, sektor 13), pročitati 10 sektora 

 Taccess1 = Tseek1 + Trotate1 + Tmedia1 + Tinterface1 

 Tseek1 = 1 x average seek time  = 3.3 msec 

 Trotate1 = Trotate_avg(15000 rpm)  = 2 msec 

 Tmedia1 = Q/Vmedia=10x0.5KB/160MB/s=  0.03125 msec 

 Tinteface1=Q/Vinterface=10x0.5KB/600MB/s= 0.0083 msec 

 

 Taccess1= 5.3396 msec 
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PRIMER BR. 1  

< SAS diskovi > 
 

 disk #2: sa adrese (cilindar 940, head 2, sektor 1), pročitati 40 sektora 

 

 Taccess2 = Tseek2 + Trotate2 + Tmedia2 + Tinterface2 

 Tseek2 = 1 x average seek time  = 3.3 msec 

 Trotate2 = Trotate_avg(15000 rpm)  = 2 msec 

 Tmedia2 = Q/Vmedia=40x0.5KB/160MB/s= 0.125msec 

 Tinteface2=Q/Vinterface=40x0.5KB/600MB/s= 0.0333msec 

 Taccess2= 5.4583msec 

 

 Ttotal= Max(5.3396, 5.4583) = 5. 4583msec 
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PRIMER BR. 2  

<SAS taktovi i brzine prenosa > 
 Zadatak 1.  

 SAS-2 ima osnovni takt od 6GHz. Odrediti maksimalni transfer rate. 

 Rešenje: 

 odredićemo maksimalnu brzinu za SAS 2.0, poštujući osnovne činjenice 

 • SAS prenosi podatke 1 bit u jednom taktu 

 • SAS koristi šemu 8b/10b, za 8 data bitova, prenese ukupno 10 (80% 
efikasnosti) 

 Na osnovu toga dolazimo do formule 

 

 SAS speed=                                                  

 6000MHz embedded clock                            

  x    1 bit per clock                                     

  x    80% for 8b10b encoding                    

  /     8 bits per byte                                

  =    600 Mbytes/sec      

 

 Brzina transfera ovog SAS interfejsa je 600MB/s 


